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ABSTRACT

We examine the effects of bank–firm relationships on firm performance in Japan.
When access to capital markets is limited, close bank–firm ties increase the avail-
ability of capital to borrowing firms, but do not lead to higher profitability or growth.
The cost of capital of firms with close bank ties is higher than that of their peers.
This indicates that most of the benefits from these relationships are appropriated
by the banks. Finally, the slow growth rates of bank clients suggest that banks
discourage firms from investing in risky, profitable projects. However, liberaliza-
tion of financial markets reduces the banks’ market power.

THE CLOSE RELATIONSHIP BETWEEN manufacturing firms and financial institu-
tions in Japan has recently been at the center of the debate on the appro-
priate financial system for the reforming economies of Eastern Europe. As
opposed to the Anglo-Saxon separation of finance and industry, long-term
ties between main banks and their client firms (involving bank loans, bank
equity holding, and some bank-appointed personnel), which are common in
Japan and Germany, have often been described as a growth-oriented finan-
cial system that could serve the needs of developing and reformed economies
better than anonymous capital markets modeled after the American and
British financial systems. The claim that close ties between investment-
oriented banks and industrial firms could help overcome the difficulties of
“relative backwardness” dates back to Gerschenkron (1962) who investigates
European development. Rosovsky (1961) applies Gerschenkron’s framework
to the analysis of Japanese growth. More recently, Aoki, Patrick, and Sheard
(1994), Hoshi, Kashyap, and Loveman (1994), and Teranishi (1993), among
others, portray the close ties between finance and industry in Japan as an
important factor in the international competitiveness of modern Japanese
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firms, which could serve as a model for the reforming economies in Eastern
Europe. They argue that close bank–firm relationships can solve agency prob-
lems of managerial behavior as well as problems of asymmetric information
between lenders and borrowers.

In this paper we cast some doubt on the magnitude of the benefits from
close ties between finance and industry. Using data on a large sample of
Japanese firms, we argue that although close ties to a bank improve firm
access to capital, they are not necessarily accompanied by higher profits or
growth rates. Indeed, we show that before the liberalization of Japanese
financial markets in the 1980s, firms paid dearly for the privilege of access
to bank finance; that is, banks appropriated a large part of the benefits
generated through relationships with client firms.

Before the liberalization of the 1980s, capital markets in Japan were highly
regulated and immature. Firms could raise only limited amounts of capital
through commercial f lotation of debt or equity and had to rely mainly on
internal and bank finance for investment funds (Hamada and Horiuchi (1987),
Meerschwam (1991), and Frankel (1991)). In addition to being underdevel-
oped, Japanese capital markets have traditionally been segmented. Some
firms with close ties to a financial institution could raise large sums of money
in the form of bank finance, but many firms did not have these kinds of
relationships and were forced to raise funds through arm’s length transac-
tions. The division of firms into those with better access to bank finance and
those with only limited access was determined largely during World War II
(Hoshi (1993)), and during the 1950s (Yafeh (1995)), and remained extremely
stable until the mid-1980s. Firms with close ties to a financial institution
would typically have their primary lender, or main bank, hold a significant
share of their equity, and monitor their activities closely through the ap-
pointment of personnel to senior positions on their boards.

During the 1980s the Japanese financial system underwent a process of
dramatic deregulation and liberalization which made corporate borrowing
and raising of equity in both domestic and foreign capital markets much
easier and more common. There were several important changes. First, the
revision of the Foreign Exchange Control Law allowed Japanese firms to
issue unsecured foreign bonds starting in late 1980. This had a dramatic
effect on Japanese finance. As Kester (1991) argues,

The real watershed for Japanese corporate finance came with the amend-
ment of the Foreign Exchange Control Law in 1980. The amendment
permitted cross-border capital transactions with only prior notification
of the Ministry of Finance rather than the obtaining of a formal permit.
This relaxation had an immediate and significant impact. Attracted by
the lower cost of funds, less regulation, greater f lexibility, and, for some,
the benefits of liabilities denominated in foreign currencies, major Jap-
anese companies turned to the Euromarkets as a source of funds. Total
funds raised in overseas markets in 1981 exceeded 1.4 trillion yen, nearly
triple the 1975–1979 annual average of 560 million yen. . . . As a frac-
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tion of all securities issued by Japanese companies, overseas issues rose
steadily from a level under 20 percent prior to 1980 to nearly 50 percent
by 1985. Much of the funds so raised were used to repay notes payable
and long-term borrowings from banks, resulting in a restructuring of
Japanese corporate liabilities in which various types of bonds were sub-
stituted for trade and bank credit. (p. 188)

Ramseyer (1994) provides similar evidence showing that between 1980 and
1984 foreign issuances increased from 683 billion to 2.8 trillion yen while the
domestic bond market increased from 1.1 trillion to 2.3 trillion yen. Indeed,
within three years of the revision of the Foreign Exchange Control Law, the
value of bonds issued abroad exceeded the value of bonds issued domestically.

The increased access to foreign capital markets was followed by tremen-
dous growth of the local bond market, driven in part by the rapid decline of
a domestic bond underwriting cartel. Since 1933 Japanese banks had be-
longed to a bond underwriting cartel (kisaikai) that had placed severe re-
strictions on the issuance of unsecured straight and unsecured convertible
bonds domestically (Hoshi, Kashyap, and Scharfstein (1990a) and Ramseyer
(1994)). Furthermore, by law, only Japanese banks could manage the collat-
eral associated with bond issuances. Given this legal monopoly, the bond
cartel charged extremely high collateral management fees as well as com-
missions on domestic bond issuances which were, on average, about 15 times
higher than commissions on similar issuances in the Euromarket (Semkow
(1992)). Because the revision of the Foreign Exchange Control Law enabled
Japanese firms to circumvent the bond cartel by using foreign markets to
raise capital, domestic banks were forced to lower their collateral manage-
ment fees on some secured bonds, and even to sell them at a discount. In
addition, the bond cartel was forced to revise its criteria for allowing the
domestic issuance of these financial instruments.

This had a dramatic effect on the Japanese bond market. As Figure 1
illustrates, between 1977 and 1987 the total number of bonds issued in-
creased by more than 300 percent and the value of these bond issues rose by
a factor of seven. In 1980 for example, the value of unsecured bonds issued
was only 40 billion yen, by 1981 it was 268 billion yen, and five years after
that (at the end of our sample period) it had increased by a factor of ten. The
number of firms issuing bonds increased as well. As Hoshi, Kashyap, and
Scharfstein (1993) relate, in 1979 only 2 firms had balance sheets that met
criteria for issuing unsecured (straight or convertible) domestic bonds; by
1982, after the criteria were loosened by the cartel, at least 112 firms were
eligible to issue convertible (not necessarily unsecured) bonds. Subsequent
relaxations increased this number rapidly so that by 1989 approximately
300 firms met the criteria to issue unsecured straight bonds and 500 firms
could issue unsecured convertible bonds.

Finally, in addition to changes in Japanese bond markets, relaxation of
regulations in equity markets made equity finance easier and resulted in a
substantial shift toward equity rather than debt finance. With access to for-
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eign markets, and more developed domestic capital markets, Japanese firms
gained alternatives to bank debt. We will argue that this fact dramatically
changed the relationship between main banks and their client firms.

The literature on Japanese corporate finance and on the close ties between
leading financial institutions and their client firms (main bank relation-
ships) generally follows two distinct paths. First, in the spirit of theoretical
work by Diamond (1984) and others, involvement of main banks in the man-
agement of their client firms has often been described as a mechanism of
monitoring managers and a solution to principal-agent problems (Aoki (1990),
Prowse (1992), and Sheard (1989)). The focus of this paper, however, is on a
second line of research on Japanese finance, which emphasizes imperfect
information between lenders and borrowers. When firm managers have in-
formation that investors do not have, internal and debt finance become their
preferred methods of raising capital. In this context, long-term main bank
relations are viewed as an institution that mitigates problems of asymmetric

Figure 1. Growth in the bond market. The data on bond issuances are from the Bank of
Japan, Economic Statistics Annual, 1992.
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information between lenders and borrowers, and thus facilitates access to
capital for firms with close ties to a bank. Hoshi, Kashyap, and Scharfstein
(1990a, 1991) show that, indeed, firms with closer ties to a main bank are
less liquidity constrained than other firms in their investment decisions,
although they do not detect any significant differences in investment levels.
Similarly, Petersen and Rajan (1994) look at U.S. data on small firms and
demonstrate that close relationships with a bank increase the availability of
capital but do not significantly reduce its cost.1

If, indeed, firms with a main bank have easier access to loans as these
studies suggest, one should expect superior performance by main bank client
firms, either through faster growth or higher profits, in a manner that re-
f lects their advantageous access to bank finance. And yet a number of stud-
ies have shown that, in fact, main bank clients tend to grow at a slower pace
than “independent” firms (Nakatani (1984)), and moveover, main bank cli-
ents tend to have lower profits (Caves and Uekusa (1976), Nakatani (1984),
and Weinstein and Yafeh (1995)).2

We believe there are two main reasons for the fact that main bank client
firms do not perform better than other firms. First, banks, as major debt-
holders, are likely to be more risk averse than equity holders. Indeed, evi-
dence on the volatility of firm profits (Nakatani (1984)) suggests that firms
closely related to banks are less involved in risky operations than other firms.
Second, we show that in return for providing capital and other services,
banks are able to extract rents from their client firms so as to offset any
gains they may have over other firms.

In order to examine these issues, we collect data on a sample of about 700
listed manufacturing firms for the period 1977 to 1986 (see Section I for a
detailed description). We examine the performance of firms with a main
bank in our sample and find, as in previous studies, that they have lower
profits and slightly lower growth rates than their industry peers. This, to-
gether with Hoshi et al.’s (1990a) study of the phenomenon of firms leaving
their main banks, leads us to attempt to identify more precisely the costs
incurred by firms that maintain main bank ties. We find that the banks are
able to capture most of the rents that client firms may enjoy due to their
access to capital, and thereby push down firm profits. Furthermore, our re-
sults suggest that conservative investment strategies motivated by the bank’s
position as a major debtholder may inhibit firm growth.

1 A third line of research (e.g., Hoshi, Kashyap, and Scharfstein (1990b), Kaplan and Minton
(1994)) emphasizes the role of banks when clients are in financial distress.

2 There are only a few studies in which a positive relationship between ties with a main bank
and profitability or performance is found. Hoshi et al. (1990b) show that main bank clients in
financial distress return to normal performance more quickly than other firms. Lichtenberg
and Pushner (1994) report a positive correlation between profitability and stock holding by all
financial institutions—a measure that in our view is only a very rough proxy for main bank
ties. Yafeh (1995) argues that firms with a main bank tie were able to recover more easily from
the adverse effects of the American occupation reforms, but his result is based on a small
sample of reformed firms.
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The basic framework that we use for this paper is based on the model of
Weinstein and Yafeh (1995), which predicts high levels of capital intensity
and low profit margins for main bank client firms that are subject to bank
pressure. Empirical evidence provided by Weinstein and Yafeh confirms that
profit margins of main bank clients are relatively low. In this paper, we
extend that analysis, and examine the effects of main bank relations on
firm behavior and performance. First, we examine whether firms with strong
bank ties tend to use more capital than their industry peers. Using the elab-
orate measures of capital stock and cost of capital developed by Hayashi and
Inoue (1991), as well as data on the use of other inputs, we show that the
share of capital used by main bank clients was significantly higher than
that of “independent” firms prior to 1980. However, differences in capital use
have virtually disappeared since the liberalization of Japanese financial mar-
kets in the early 1980s. This result is consistent with the view that main
banks provided client firms with improved access to capital during the pe-
riod of severe capital market regulation. Second, we find that in exchange
for their financial services, main banks extracted significant rents from their
client firms. The transfer of funds from firms to their primary lenders can
explain, in part, the low profitability of main bank firms. We show that this
transfer often takes the form of higher than average interest payments on
debt. Our third major result is that main bank client firms tend to grow no
faster than “independent” firms. We interpret this result as additional evi-
dence of bank inf luence on firms to forgo risky but profitable investment
projects. Finally, by examining growth and profitability of main bank client
firms during the 1960s, we establish the (stylized) fact that at no time in the
past three decades did main bank clients outperform their “independent”
peers.

The analysis leads us to the conclusion that, as Caves and Uekusa (1976)
speculated twenty years ago, the benefits of a rationed capital market ac-
crue largely to the main bank, which is able to capture most of the rents
through high interest payments and through pressure on clients to use large
quantities of bank-financed capital inputs. If this view of main bank behav-
ior is correct, and banks further their interests by exerting pressure on their
clients to accommodate bank demands that are different from pure profit
maximization, it is easy to interpret the surprisingly low growth rates of
main bank firms as evidence of bank pressure to avoid some high risk-high
return investment projects. We conclude, then, that when capital markets
are underdeveloped and entry into the banking sector is restricted, a system
of close ties between firms and financial institutions may lead to a redistri-
bution of rents away from the manufacturing sector to the financial sector,
without clearly visible benefits in the form of fast growth rates. We therefore
suggest that some caution be used in prescribing a German–Japanese system
of bank finance to the struggling economies of Eastern Europe and the de-
veloping world.

The rest of this paper is organized as follows. In Section I we describe the
theoretical background, data construction, and estimation procedures in de-
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tail. In Section II we present and discuss our major empirical results on the
adverse effects of bank pressure on the performance of client firms. Sec-
tion III concludes.

I. Methodology

Even when the financial system is fairly competitive (as in the case of the
United Kingdom or the United States), private information that banks have
about their clients may give them some monopoly power (Rajan (1992), and
Houston and James (1996)). In Japan, prior to financial liberalization, when
alternatives to bank finance were very limited, it is likely that banks had
even more monopoly power. Because equity and bond finance were re-
stricted, most firms had to rely heavily on bank loans. Furthermore, the
Ministry of Finance tightly controlled entry into the banking sector. In ad-
dition, since main banks typically maintain long-term relationships with their
clients, the amount of private information they have about borrowing firms
is probably substantial, and hence switching main banks may not be a cost
effective option.

We model the behavior of banks and firms in this environment by consid-
ering the problem faced by one main bank and client firm i. We assume that
the main bank has the ability to set the interest rate, ri, that it charges each
of its client firms. After interest rates are set, all firms in the market, both
main bank clients and other firms, simultaneously choose inputs and out-
puts.3 Suppose further that managers of client firms do not simply maximize
profits but rather maximize a weighted average of the shareholders’ and the
main bank’s objective functions. Let ai denote the amount that managers
weigh nonbank shareholder preferences and ~1 2 ai! the amount that they
weigh bank preferences. Let t be the equity stake held by the main bank
and assume that a is a decreasing function of t.4 ai is assumed to be less
than one because the bank may inf luence firm decisions through ownership
of equity, the presence of former bank officials on the firm’s board, the ex-
change of personnel, and loan negotiations, and also because the firm may
value various bank services and maintain good relations with this important
creditor.

Nonbank shareholders of firm i want the managers to pick output levels
and choose factor inputs in order to maximize firm profits:

pf ~Ki ,Xi ! 2 ri Ki 2 miXi , (1)

3 In addition, we assume that: (a) client firms are not competitors in the product market.
Main bank client firms are generally spread across all sectors in the economy and a bank is
rarely the main bank for two competing firms; and (b) no lump sum transfers between the bank
and the firm are possible, because such transfers are difficult to arrange and probably do not
occur in reality.

4 By law, bank shareholding of firms was limited to a maximum of 10 percent for the period
under examination. This limit was later reduced to 5 percent. Bank shareholding was on av-
erage approximately 4 percent (Prowse (1990)).
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where p is output price (a decreasing function of aggregate output), f is the
firm’s production function, Ki is capital stock, Xi is a vector of other inputs,
and mi is a vector of factor prices. Banks, however, are concerned not only
with firm profits, but also with maximizing their profits from loans to the
firm. The bank maximizes

~ri 2 r ' !Ki 1 ti @ pf ~Ki , Xi ! 2 ri Ki ' 2 mi X#, (2)

where ri is the interest rate the bank charges the firm and r ' , ri is the cost
to the bank of raising funds. That is, the bank chooses an interest rate ri so
as to maximize profits from both debt and equity holdings.5 Equation (2) can
be rewritten as

tiFpf ~Ki , Xi ! 2
1
ti

~r ' 2 ri ~1 2 ti !!Ki 2 mi XiG. (29 )

It can be easily shown that the “cost of capital” term in equation (29) is
strictly smaller than ri (as long as r ' , ri!. If the bank could determine the
amount of capital employed by the firm, it would have the firm use capital
as if the cost of capital were less than (the firm’s actual cost) ri. In other
words, to the extent that the bank can inf luence the behavior of the firm, it
will try to induce the firm to use more capital-intensive production tech-
niques than profit maximization would warrant.

Because we have assumed that managers of main bank client firms max-
imize a weighted average of the bank’s and the shareholders’ objective func-
tions, and because in the bank’s objective function (29) the perceived cost of
capital is lower than the actual cost of capital in the shareholders’ objective
function, the cost of capital used in the managers’ objective function is lower
than the true cost of capital ri. Formally, the objective function of firm man-
agers is

max
Ki ,Xi

H@ai 1 ~1 2 ai !ti #Fpf ~Ki ,Xi ! 2 mi Xi

2 Sri 2
~1 2 ai !

ai 1 ~1 2 ai !ti
~ri 2 r ' !DKiGJ . (3)

The model therefore predicts that for any given level of output and factor
prices, bank-inf luenced firms will tend to use a more capital-intensive factor
input mix than their industry peers. This difference in capital use between
main bank client firms and independent firms will be even bigger if, in ad-
dition to the effect of main bank inf luence described in the model, non–main
bank client firms are rationed in their access to capital because of limited

5 Difference in risk between debt and equity holdings is ignored here.
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availability of bank loans. A second implication of the model is that for any
given factor prices, main bank client firms will choose to produce a higher
level of output than non–main bank firms. This is because main bank client
firms behave as if their cost of capital is lower than the actual cost.

We now turn to discuss the interest rate charged by the main bank. In
general, ri, the interest charged by the bank, can be calculated as the out-
come of a two-stage game, where in the first stage the bank sets its interest
rate, ri, taking into account the manager’s objective function and product
market equilibrium of the second stage.6 Figure 2 describes an industry with
two firms: a group-affiliated firm, G, and unaffiliated firm, U. We assume

6 We ignore unrealistic cases where the bank controls the firm ~ai 5 0! without holding any
shares ~ti 5 0!. In such cases, the bank has an incentive to set an infinitely high interest rate
because it does not benefit from firm profits.

Figure 2. Impact of a lower sk on output and profits. Cournot-style competition between
a main bank client firm, G, and an “unaffiliated” company, U. The figure shows how main bank
ties can serve as a “commitment” to use more capital and produce higher output, thus shifting
G’s reaction curve to the right, from (1) to (3). The shift back to (2) is due to a higher interest
charged by the main bank.
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goods are strategic substitutes. If G is unaffiliated, its best response curve is
the curve indicated by 1. But as the discussion above suggests, group affil-
iated firms are “committed” to use more capital and produce more at any
given factor prices, namely, G ’s best response curve will shift out to 2.7 This
implies that G ’s market share (and demand for capital) will be higher than
without a main bank. As far as the bank is concerned, however, the affiliated
firm’s demand for capital is less elastic, and hence a higher interest rate will
be charged. This higher cost of capital causes the best response function to
shift back to 3. The way Figure 2 is drawn, it is possible for both the bank
and the firm to raise profits through relationships that enable the firm to be
“credibly committed” to a more aggressive best response function, although
this need not always be the case.

Not only will firms with main banks tend to use more capital at any given
interest rate, it is also possible to show that as long as the market interest
rate, rm, is below the rate that an ordinary monopolist supplier of capital
would charge, firms with main banks may pay higher interest rates than
unaffiliated firms. For simplicity, ignore bank shareholding (assume ti 5 0!
and let ai be smaller than one. We can now write the firm’s demand for
capital as

Ki 5 KiSmi , ri 2
1 2 ai

ai
~ri 2 r ' !D. (4)

Partially differentiating (2) with respect to ri yields the following first-order
condition:

Ki 1 ri
?Ki

?ri
S1 2

1 2 ai

ai
D 2 r '

?Ki

?ri
S1 2

1 2 ai

ai
D 5 0

or

FKi 1 ~ri 2 r ' !
?Ki

?ri
G 2

?Ki

?ri

1 2 ai

ai
~ri 2 r ' ! 5 0. (20 )

If the bank were an ordinary monopolist (i.e., without inf luence on firm
behavior and without holding any of its shares), the term in brackets would
equal zero. Because the second term is positive, the interest rate charged
must exceed the monopolistic interest rate.8 Assuming the market rate can-

7 Fershtman and Judd (1987), in a somewhat different framework, discuss incentive schemes
that induce managers to maximize a weighted average of profits and sales in order to become
more aggressive and raise firm profits.

8 In order to guarantee that the second-order conditions are satisfied, it is sufficient (but not
necessary) to assume that the firm’s capital demand function is concave, and that shareholders’
inf luence ai . 0.5. The estimates of ai reported in Section II indicate that this condition is
easily satisfied for our sample.
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not exceed the monopoly rate, then bank client firms will be charged a higher
rate than nonclient firms. In other words, under the assumption of no bank
shareholding, ri . rm . r '. Bank shareholding ~ti . 0! would naturally tend
to make the interest charged lower, and yet for low values of ti, the bank will
still have an incentive to charge a very high interest rate (because its profits
as a lender are more important than its share in firm income as a small
shareholder). This discussion implies that when bank inf luence is present
~ai , 1!, and bank shareholding ~ti! is small, it may well be the case that
main bank client firms are charged higher interest rates than their unaffil-
iated peers. Whether this means that firm profits with a main bank will be
higher than ordinary Cournot profits depends on the extent of the shift in
the best response curve (see Figure 2).9

We now turn to empirical tests of the implications of the model. One way
to examine if main bank clients use more capital intensive production tech-
niques than their unaffiliated peers is to partially differentiate equation (3)
with respect to capital, but it is very difficult to turn the resulting first-order
conditions into equations that can be empirically estimated. Instead, our
estimation strategy is based on the cost function of the firm.

A firm without a main bank will have a cost function of the form

Cm~Yi , mi , ri ! where Yi 5 fm~Ki ,Xi !,

where m is an industry index. By partially log differentiating this, we obtain

? ln Ci

? ln mij
5

mij

Ci

?Ci

?mij
5

mij Xij

Ci
and

] ln Ci

? ln ri
5

ri

Ci

?Ci

?ri
5

ri Ki

Ci
, (5)

where j is an index over all factors other than capital and Xij is firm i’s
demand for factor j. A firm with a main bank will not minimize actual costs
because of bank demands, but will minimize the bank-inf luenced cost func-
tion that is the dual of equation (3) instead:

Cm~Yi , mi ,ui ! where ui 5 ri 2
~1 2 ai !

ai 1 ~1 2 ai !ti
~ri 2 r ' !.

Partially differentiating the log of the bank-inf luenced cost function with
respect to the log of the cost of capital yields

? ln Ci

? ln ri
5

ri

Ci

?Ci

?ui

?ui

?ri
5

ri Ki

Ci
S1 2

~1 2 ai !

ai 1 ~1 2 ai !ti
D,

9 Main banks, through a variety of services (e.g., implicit bankruptcy insurance) can make
the relationship worthwhile for their clients even if operating profits fall.
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which can be rewritten as

? ln Ci

? ln ri
5

ri Ki

Ci ~1 1 sk!
,

where10

sk 5
ai 1 ~1 2 ai !ti

ai 1 ~1 2 ai !ti 2 ~1 2 ai !
2 1 . 0. (6)

Suppose that each firm i in industry m has a nonhomothetic translog cost
function of the form

ln Ci 5 ln a0m 1 (
j

amj ln mij 1
1
2 (

j
(
v

gmjv ln mij ln miv

1 (
j

gmYj
ln Yi ln mij 1 amY ln Yi 1

1
2

gmYY ~ln Yi !
2, (7)

where j and v are indexes over all factors (including capital), mij are factor
prices, and the as and the gs are parameters to be estimated which deter-
mine the price and output elasticities.11 Rather than estimate equation (7)
directly, various theoretical conditions can be imposed to improve efficiency.
By Young’s theorem, we know that gmjv 5 gmvj. Because the cost function is
homogeneous of degree one in prices, the following conditions must hold:

(
j

amj 5 1, (
j

gmjv 5 (
v

gmjv 5 (
j

gmYj 5 0.

Equation (5) can therefore be rewritten as

Sij [
mij Xij

Ci
5 amj 1 (

j
gmjv ln mij 1 gmYj ln Yj , (8)

where mij and Xij denote factor prices and factor inputs respectively and

(
j

Sij 5 1. (9)

Since in this model firms with main banks behave as if their cost of capital
is equal to something less than their true cost, the share of capital will be

Sik [
ri Ki

Ci
5 ~1 1 sk!Samr 1 (

j
gmrj ln mij 1 gmYr ln YiD (10)

10 Formally, the expression is positive only if ai . ~1 2 ti!0~2 2 ti!. This assumption is not
very restrictive. For example, if we assume that ai 5 1 2 ti (i.e., bank control is linear in equity
ownership), the inequality holds for all ti less than one.

11 The translog nonhomothetic cost function can be thought of as a second-order approxima-
tion to an arbitrary cost function. The specification and notation that we use here are discussed
in greater detail in Berndt (1994).
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and there must also exist a sk
' , 0 such that

(
jÞk

Sij [
(
jÞk

mij Xij

Ci
5 ~1 1 sk

' !S(
jÞk

amj 1 (
jÞk,v

gmjv ln mij 1 (
jÞk

gmYj ln YiD.

Equations (8) and (10) provide us with a simple test of whether firms with
main banks use a different cost of capital than firms without these relation-
ships: Within any industry firms with main banks should use ~1 1 sk! times
more capital intensive production processes than firms without main banks,
controlling for differences in factor prices and production levels.

Clearly, in order to estimate sk for main bank firms we must measure the
stock of capital as well as its cost as accurately as possible. Our estimation
of the capital stocks and the cost of capital are based on the methodology
employed by Hayashi and Inoue (1991). The cost of using capital good h in
period t, Cht , can be written as

Cht 5 PKht 2 Et @rt ~1 2 dh!PKh, t11#,

where PKht is the tax-adjusted real cost of capital good h, rt is the real
tax-adjusted discount factor between period t and t 1 1, and dh is the rate of
depreciation for capital good h. PKht is calculated according to the following
formula:

PKht 5
~1 2 zht !PKht

'

~1 2 tt !pmt
,

where PKht
' is the tax-unadjusted price of capital good h, zht is the expected

present value of tax saving due to depreciation allowances on a unit invest-
ment in good h, tt is the corporate tax rate in period t, and Pmt is the price
of output in industry m. The real tax-adjusted discount factor is equal to

rt 5 rt
NF ~1 2 tt11!pm, t11

~1 2 tt !pmt
G,

where rt
N is the nominal discount factor between period t and t 1 1. This

enables us to rewrite the cost of capital as

Cht 5 @1 2 ~1 2 dh!Et ~rht
R !#

~1 2 zht !PKht
'

~1 2 tt !pmt
, (11)

where

rht
R 5 rt

NF ~1 2 zh, t11!PKh, t11

~1 2 zht !PKht
G.
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We define the firm’s aggregate cost of capital as a weighted average of the
cost of all five capital goods:

rit 5 (
h51

5

Cht
Cht Kht

(
h51

5

Cht Kht

. (12)

Our capital stocks are based on the perpetual inventory method (see Ha-
yashi and Inoue (1991) for details on the algorithm used). Essentially this
method involves starting with the book values of the capital goods in 1962
and updating them with investment series that account for asset sales and
depreciation. While simple in theory, in practice this method is considerably
more involved because for some of the early years a few of the variables are
available only as aggregates. The firm’s capital stock consists of five capital
goods: nonresidential buildings, structures, machinery, transportation equip-
ment, and instruments and tools; with corresponding depreciation rates (based
on Hulten and Wykoff (1979, 1981)) of 4.7 percent, 5.64 percent, 9.489 per-
cent, 14.7 percent, and 8.38 percent.

We calculate the real discount factor by assuming that Et ~rht
R ! is equal to

the time average of rht
R where rt

N is based on the call rate plus an equity
premium (calculated by Ueda (1990)) at the beginning of each year.12 Be-
cause each firm will have a different mix of capital goods, firms will have
different costs of capital arising from differences in the input mix. However,
because the underlying costs of financing those investments are assumed to
be equal, these differences will be invariant to financial structure. We later
modify this basic definition of the cost of capital so as to allow financial
structure to inf luence costs.

Our data on firm performance are from the Japan Development Bank (JDB)
data tapes. We use Dodwell Marketing Consultants’ Industrial Groupings in
Japan to identify those firms that are part of a bank-centered financial cor-
porate group. The Dodwell classification is based on the extent and stability
of credit and other ties a firm maintains with its primary lender and with
other client firms of the same bank.13 We find this classification satisfactory
because it draws a distinction between bank-centered and manufacturer-
centered groups (allowing us to focus on the former), covers the eight major

12 See Hayashi and Inoue (1991) for a discussion of the problems of using a time-varying
expected discount rate. The call market is a short term interbank lending market. Note that our
definition of the cost of capital differs from Hayashi and Inoue’s in that we add a measure of the
equity premium to the calculation of the discount factor. The estimates of sk reported below do
not change when Hayashi and Inoue’s original discount factor (based on the call rate only) is used.

13 Firms are classified as group members according to the 1988 Dodwell volume. This could
cause sample selection problems because our sample of bank clients consists of only those firms
that did not abandon their main banks. Because of the availability of the Dodwell surveys and
their cost it was not possible to use a volume for every year in the sample. However, a com-
parison between the list of member firms in 1973 and 1988 reveals that only 26 of 279 group-
affiliated firms left their groups over this fifteen year time period. Therefore, we do not believe
that the sample selection problem is likely to be very severe.
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city bank groups, and does not dismiss or include firms in groups due to
short-term changes in financial structure.14

Table I presents sample statistics for the full sample as well as for main
bank clients and unaffiliated firms separately. Approximately 40 percent of
the firms in the sample are classified as having main banks.15 These firms
tend to be larger than firms without main banks. The growth rate of firms
with main banks is almost a full percentage point lower than that of un-
affiliated firms. Client firms also have slightly lower ratios of ordinary in-
come to sales and higher debt to equity ratios than unaffiliated firms. However,
the subsamples of bank client firms and unaffiliated firms appear to be
quite heterogeneous, and it is difficult to argue that the two subsamples
differ systematically in firm characteristics.

II. Results and Discussion

A. Input Mix of Main Bank Clients versus Independent Firms

We begin by examining the use of capital inputs by firms with a main bank
relative to unaffiliated firms. Our basic estimated system of equations is

mijt Xijt

Cit
5 amj 1 (

v
gmjv ln mivt 1 gmYj ln Yit

1 MBi sjSamj 1 (
v

gmjv ln mivt 1 gmYj ln YitD 1 «ijt ∀j,

14 Other definitions of main bank clients are also available, yet the choice of a classification
scheme does not qualitatively affect our results. One such definition is based on Keiretsu no
Kenkyu and another on Kigyo Keiretsu Soran (KKS). The first of these definitions is a popular
one in the literature but is problematic because the number of banks covered is more limited
than in the Dodwell definition. This means that firms affiliated with banks such as the Indus-
trial Bank of Japan are listed as not having a main bank. More importantly, because Keiretsu
no Kenkyu does not distinguish between bank-centered groups and vertical groups (i.e., groups
of suppliers surrounding a manufacturer) many firms that belong to vertical groups are listed
as being main bank client firms. The KKS definition identifies firms as having a main bank if
their largest lender is their largest bank shareholder and this relationship is stable over time.
Notice that this definition is based solely on bank–firm ties and ignores affiliation with a
bank-centered group. Although theoretically appealing, this definition is problematic in practice
because occasionally some firms with main banks (e.g., Mazda, whose main bank is Sumitomo)
fail one of the criteria, and other firms that are not typically thought of as main bank clients
satisfy the criteria. Regression results using the KKS definition are reported in the Appendix.

15 This figure may seem low for a “bank-centered” economy, yet it is very similar to the figure
reported in Hoshi et al. (1990b), and to two alternative estimates reported in Weinstein and
Yafeh (1995). Although bank debt is an important source of capital for most Japanese firms, not
all of them maintain long-term relations with their primary lender. The Dodwell definition
enables us to distinguish between firms that use “arm’s length bank debt” and firms that
borrow from an informed and inf luential main bank. Nevertheless, it is possible that some
firms are classified as not having a main bank even though they maintain a long-term rela-
tionship with a regional or local lender.
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where MBi is a dummy that equals one if the firm is a main bank client and
zero otherwise. The factors in the production function are capital, labor, and
raw materials. Note that this specification allows each industry to have a
different cost function, but constrains the impact of the main bank on the
cost of capital to be the same for all client firms. The share of labor in total
cost is measured as total labor expenses for the firm, and labor’s factor price

Table I

Sample Statistics 1977–1986
Panel A presents statistics for the entire sample, and Panels B and C present statistics for the
subsamples of main bank clients and unaffiliated firms respectively. Accounting data are from
the JDB database and the capital stock is from Hayashi and Inoue (1991). The units for capital
stock, ordinary income, and sales are millions of yen, 1985 prices. Debt in the debt0equity ratio
is the sum of current and fixed liabilities.

Mean Std. Dev. Minimum Maximum

Panel A: Full Sample, 686 Firms

Capital stock 44,564 142,876 47 2,541,100
Real annual growth rate of sales 0.056 0.119 20.585 1.2830
Ordinary income0sales 0.056 0.40 21.250 28.4
Ordinary income 5,118 14,742 268,843 270,649
Sales 117,181 275,474 711 3,910,625
No. of employees 3,247 7,233 30 79,140
Debt0equity 1.734 1.626 0.013 22.014
Nonbond interest expenses0

nonbond liabilities
0.0425 0.0200 0.0001 0.1976

Panel B: Main Bank Clients, 279 Firms Defined as
Bank Clients in the Dodwell Classification

Capital stock 59,828 141,320 47 1,692,700
Real annual growth rate of sales 0.050 0.108 20.554 0.72350
Ordinary income0sales 0.0399 0.1215 21.185 3.731
Ordinary income 5,152 10,879 224,923 125,900
Sales 146,402 237,342 711 2,130,270
No. of employees 4,246 7,521 30 68,463
Debt0equity 2.058 1.839 0.032 13.733
Nonbond interest expenses0

nonbond liabilities
0.0466 0.0182 0.0007 0.1316

Panel C: Unaffiliated Companies, 407 Firms Classified by
Dodwell as Not Having a Main Bank

Capital stock 34,192 143,014 64 2,541,100
Real annual growth rate of sales 0.061 0.126 20.585 1.283
Ordinary income0sales 0.067 0.51 21.250 28.4
Ordinary income 4,973 16,773 264,024 255,910
Sales 97,129 297,210 916 3,910,625
No. of employees 2,894 8,248 50 79,140
Debt0equity 1.495 1.358 0.013 14.144
Nonbond interest expenses0

nonbond liabilities
0.0396 0.0206 0.0001 0.1976
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is defined as labor expenses divided by the number of workers. We use the
GDP input price def lators for each two-digit sector as a measure of raw
material prices, and the GDP sectoral output price def lators as our output
price indices. Cross-equation restrictions enable us to drop the equation for
raw materials and to estimate (using maximum likelihood) the following two
equations for capital and labor shares:

mijt Xijt

Cit
5 amr 1 (

vÞg
gmjv lnSmivt

migt
D 1 gmYj ln Yit

1 MBi sjSamj 1 (
vÞg

gmjv lnSmivt

migt
D 1 gmYj ln YitD 1 «ijt

' , (13)

where g is the index value for raw materials.16

Table II presents estimation results of this system of capital and labor
share equations using pooled data for the period 1977 to 1986. In general,
virtually all of the coefficients of the cost function are significant (see the
Appendix). Notice that sk, our measure of the difference in perceived cost of
capital between bank client firms and their peers, is positive and signifi-
cantly greater than zero. This suggests that firms with a main bank tend to
use more capital than their industry peers who do not have access to main
bank finance. The estimated difference in capital use implies that firms with
main banks behave as if their cost of capital is 4 percent lower than firms
without such relationships. To see the impact of this difference on the firm’s
choice of factor inputs, observe (Table I) that the average capital to sales
ratio is 0.408 for main bank firms and 0.352 for unaffiliated firms, and as-

16 Initial values are calculated by estimating the linear system that arises when the sjs are
constrained to be equal to zero. Notice that we could have also tried to constrain sj 5 sv for v,
j Þ k. In practice, however, it is not possible to do this after dropping the raw materials equa-
tion because the relationship between the sjs is a complex function of all of the parameters of
the cost function. Because the share equations for each firm must sum to one for both client and
nonclient firms, we simply report sk and note that sk . 0; sj , 0 for j Þ k.

Table II

Cost Function Estimation Results
Cost function estimation of a system of factor share equations using pooled data for the entire
sample. sk is a measure of the difference in the perceived cost of capital between main bank
clients and other firms. Heteroskedasticity-consistent standard error is reported in parentheses.

sk 0.0428
(0.0165)

Log likelihood 18,458

N 6,836
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sume that the elasticity of capital with respect to its cost is one.17 Without
any differences in the perceived cost of capital ~sk 5 0!, main bank client
firms would have used 4 percent less capital—namely, their capital to sales
ratio would have been about 0.392. This means that about 28 percent of the
gap in capital to sales ratios is explainable by sk. This is probably an un-
derestimate because in the early years of the sample the estimated value of
sk is much higher than 0.04 (see below). We interpret this as evidence of the
potential difficulties faced by non-main bank firms when trying to finance
capital-intensive projects, and also as an indication that main bank client
firms use a lower cost of capital when making their financing and invest-
ment decisions. Note that because the coefficients are estimated separately
for each industry, this result cannot be due to uneven concentration of main
bank clients in certain sectors. We also show in the Appendix that this result
is not sensitive to the use of alternative definitions of main bank clients.

Given the theoretical definition sk (equation (6)) and its empirical esti-
mate (4 percent), and assuming a simple functional relationship between
bank inf luence and bank shareholding such that ai 5 1 2 ti, we can test the
validity of our model by calculating the implied value of bank shareholding
ti which is consistent with sk equal to 4 percent. The estimated model im-
plies that average bank shareholding should be 3.75 percent. This figure is
surprisingly similar to actual main bank shareholding: Prowse (1990) re-
ports average main bank shareholding of 3.5 percent for his 1984 sample of
manufacturing firms, and Flath (1993) reports average main bank share-
holding of about 3.9 percent for his 1980 sample.

One possible explanation for these results is that they are due to differ-
ences in capital structure that are not accounted for in the Jorgenson–
Hayashi definition of the cost of capital. If the cost of debt-financed capital
is significantly lower than that of alternative methods of finance (as in My-
ers and Majluf (1984)), one may suspect that the differences in the share of
capital reported in Table II are due simply to higher leverage of main bank
client firms. We therefore modify our definition of the cost of capital so as to
ref lect differences in the cost of debt and equity financing. Instead of as-
suming that the discount factor in the cost of capital is based on the short
term call rate and the equity premium for all firms, we calculate rit

N using a
weighted average cost of capital for each firm. Specifically, we calculate the
nominal discount rate for each firm according to the following formula:

rit
N 5 10~1 1 ~1 2 t!d 3 Interest rate on Debt 1 ~1 2 d! 3 Cost of Equity),

17 In theory, it is possible to calculate the elasticity of capital with respect to its price from
the estimated cost function parameters. These, however, vary across industries, and are some-
times imprecisely estimated. Instead, assuming a Cobb–Douglas production function, it is pos-
sible, under some assumptions, to calculate the elasticity of capital with respect to its price as
a function of the share of capital expenditures in total cost (Varian (1984), p. 29). In our data,
this estimate suggests an elasticity of 21.07, a figure close to the unit elasticity we assume in
this calculation.
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where d is the ratio of debt to debt plus the market value of equity.18 Be-
cause interest payments are tax deductible, the cost of debt is adjusted by
the overall (national, regional, and city) corporate tax rate, t. The cost of
equity is calculated as the call rate plus an equity premium.19

This approach can be criticized for a number of reasons. First, it may not
be appropriate to assume that the average cost of raising funds equals the
marginal cost. This is true, but it is hard to argue that this would bias the
estimated cost of capital for main bank client firms any differently than for
other firms. Second, we are unable to account for interfirm differences in
risk, but since share price volatility of main bank clients and unaffiliated
firms is equal (Beason (1997)), this feature is unlikely to systematically vary
between the two sets of firms. In sum, we believe that there is no a priori
reason to suspect that the modified cost of capital overestimates the actual
cost of capital of firms with main bank ties. As the first column of Table III
indicates, even after making this correction our results continue to hold:
main bank client firms use more capital intensive technologies than their
industry peers, even when a definition that allows for differences in capital
structure to inf luence the cost of capital is used.

All our estimates so far have been based on pooled time-series and cross-
section data that do not take into account the impact of liberalization on

18 Because we do not have data on the market value of debt (much of which is not tradable),
we assume that the book value is equal to the market value.

19 See Section I for a discussion of the call rate and Ueda’s (1990) calculation of Japanese
equity premia. Other calculations of the cost of equity based on dividends or on the actual cost
of debt plus a risk premium are also possible and do not qualitatively affect the results. Sim-
ilarly, the use of alternative definitions of main bank clients does not qualitatively affect the
results (see the Appendix).

Table III

Cost Function Estimation Results
Cost function estimation of a system of factor share equations using pooled data for the entire
sample. sk is a measure of the difference in the perceived cost of capital between main bank
clients and other firms. Heteroskedasticity-consistent standard errors are reported in paren-
theses. In the Revised Cost of Capital regression the discount rate used for deriving the cost of
capital is based on a weighted average cost of debt and equity rather than on the (risk-adjusted)
call rate. Estimation for three-year periods are based on the basic cost of capital. The prereform,
middle years, and postreform are respectively, 1977 to 1979, 1980 to 1983, and 1984 to 1986.

Revised Cost
of Capital Prereform Middle Years Postreform

Period 1977–1986 1977–1979 1980–1983 1984–1986

sk 0.0421 0.0989 0.02508 0.0275
(0.0190) (0.0362) (0.0467) (0.0339)

Log likelihood 19,583 5,954 8,033 5,883

N 6,836 2,053 2,735 2,048
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these relationships. The deregulation of bond and equity markets is likely to
have increased the amount of competition that banks faced in the provision
of capital to firms. Petersen and Rajan (1995) argue that competition in the
provision of financial services is likely to destabilize relationship banking
because banks can no longer expect to extract rents from their client firms.
In order to examine if the effect of main bank relations on capital use changed
with the financial liberalization of the 1980s, we estimate capital and labor
share equations for the first three years of the sample, prior to most liber-
alization measures (1977–1979), for the middle years (1980–1983), and for
the last three years of the sample (1984–1986), after substantial liberaliza-
tion is achieved. The results, presented in Table III, are quite striking: the
difference between main bank client firms and their industry peers in cap-
ital use is only significant in the early period. Our estimate of sk for the first
three years implies that during this period, main bank client firms behave
as if their cost of capital is about 10 percent lower than that of their peers.
Although we cannot formally reject the hypothesis that sk is not lower in the
later period at conventional levels of significance, the dramatic decline in
the point estimate suggests that the difference in capital use between bank
clients and their peers was much smaller in later years. Furthermore, given
our estimate for sk and assuming average bank shareholding of about 4 per-
cent, it is easy to show that the implied level of bank inf luence is much
higher prior to liberalization than in later years. Equation (6) enables us to
derive an explicit expression for bank inf luence, 1 2 ai, in terms of bank
shareholding, ti, and sk. The decline in sk implies that the weight placed on
bank preferences ~1 2 ai! declined from 0.08 to about 0.03 over the time pe-
riod. In other words, banks lost about half of their inf luence, and ended the
time period having inf luence (roughly) proportional to their shareholding.20

The decline in magnitude of the point estimate is also apparent in cross-
sectional regressions. Figure 3 plots yearly estimates of sk (from cross-
sectional regressions). Because in each of these regressions there are 54
parameters, the t-statistics are generally smaller than in the pooled estima-
tion. Even so, sk is significantly greater than zero only for 1977 and 1978. In
1979 the magnitude of the coefficient is somewhat smaller and its t-statistic
is 1.4. sk is significant for some years prior to the reform, but not at any
time after much of the reform took place. In other words, differences in
capital use existed prior to 1980, but these differences disappeared after
capital markets were liberalized.

The reform of capital markets in Japan proceeded gradually in the early
1980s, but our estimates of sk for the middle years (1980–1983) in Table III

20 Part of the decline in estimated bank inf luence may be due to decline in actual bank
shareholding because banks were required to reduce their equity stakes in nonfinancial firms
to 5 percent by 1987. However, this effect seems to have been small: Flath’s (1993) and Prowse’s
(1990) figures suggest that bank shareholding was on average below 5 percent even in the early
1980s (see footnote 6 above). We also find a very marginal decline in bank shareholding over the
period for firms in our sample which are members in Presidents’ Clubs.
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(and in Figure 3) suggest that much of the difference in capital use disap-
peared by 1981. We interpret this result as evidence that the liberalization
process may have had an impact on bank–firm relationships even before
nonbank debt became widely used. Japanese firms gained access to foreign
capital markets with the amendment of the Foreign Exchange Control Law
in 1980, which was followed by relaxation of the restrictions on bond issues
imposed by the bond cartel. As Kester (1991) has argued, these changes
seem to have had an “immediate and significant impact” that we believe is
ref lected by the observed changes in sk. sk in 1980 is substantially below
previous levels (and a little above future levels) despite the fact that firms
had only operated for four to five months in the liberalized environment.
This suggests that Japanese firms began adjusting their investment deci-
sions either immediately following the onset of liberalization or in anticipa-
tion of further deregulation measures.

Two (not mutually exclusive) mechanisms can explain the trend of increas-
ing similarity in capital use between main bank clients and other firms.
First, non–main bank firms may have been rationed prior to the liberaliza-

Figure 3. Cross-sectional estimates of sk. sk is a measure of the difference in the perceived
cost of capital between main bank clients and other firms, as measured in a series of annual
cross-sectional regressions of cost function factor share equations.
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tion of financial markets and could not always raise the desired amounts of
capital without close ties to a major bank. With the development and dereg-
ulation of capital markets, these firms may have gained access to more cap-
ital, and thus could increase their capital use. In addition, main bank client
firms may have been inf luenced by their banks to use more capital than pure
profit maximization would warrant. If liberalization made them less respon-
sive to bank pressure, client firms may have cut back on their capital use.

B. Profitability of Main Bank Clients versus Independent Firms

The results discussed so far suggest that at least prior to the liberalization
of Japanese financial markets in the 1980s, main bank clients had access to
more capital than firms that did not maintain strong banking relationships.
In an environment where some firms’ supply of capital is limited while oth-
ers have better access to bank finance, one would expect the unconstrained
main bank clients to outperform their capital-rationed peers. However, as
Nakatani (1984) has found, firms affiliated with bank-centered groups do
not have higher rates of profit. In Table IV we confirm Nakatani’s original
findings for our sample. Main bank clients appear to be slightly less profit-
able than their industry peers, in spite of their ability to borrow from their
banks relatively easily.21 The coefficient of the main bank dummy is nega-
tive and significant at the 5 percent level after controlling for firm owner-
ship structure as well as for various factors that may affect accounting
measures of profitability (growth rates, capital intensity, leverage, etc.; see
Weinstein and Yafeh (1995), and Fisher (1987)). Notice that the regression
specification includes (unlike Nakatani’s experiments) a measure of firm risk,
namely the standard deviation of profitability. We therefore conclude that
profitability differences between main bank clients and other firms cannot
be due solely to differences in risk. The relatively low profitability of main
bank client firms remains unchanged even when a nonlinear relation be-
tween profitability and capital intensity is allowed (by including capital0
sales squared in the regression), or when capital intensity is excluded from
the regression (because it may be correlated with the main bank dummy).
Our interpretation of this finding is that the rents from preferential access
to capital do not accrue to main bank client firms.

C. Cost of Capital of Main Bank Clients versus Independent Firms

One of the reasons for the failure of client firms to be more profitable may be
that the main banks are able to extract rents in the form of higher interest pay-
ments in return for improved access to capital. Ideally, the actual interest rate

21 Running these regressions with other measures of profits (e.g., operating profits before taxes
and net income before taxes) produces similar results. Correcting for size-based heteroskedastic-
ity by using weighted least squares with capital stocks or sales as weights does not qualitatively
affect the results in these regressions, the interest rate regressions (Tables V and VI), and the growth
rate regressions (Table VII). The results from these experiments are not reported.
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on main bank loans should be examined. Unfortunately, such data are not avail-
able, and instead we use average interest on nonbond liabilities (interest pay-
ments and discount expenses divided by nonbond current and fixed liabilities).
Although this measure undoubtedly includes some components in the denom-
inator that do not bear interest, it is virtually impossible to correct for this,
perhaps because of accounting irregularities in the sample of firms.22

22 For example, attempts to use total loans, trade notes, and deposits as the denominator result
in several firms having implied interest rates of over 100 percent and a substantial number of firms,
close to a fifth of the sample, with interest rates of over 30 percent. This is probably because firms
pay interest on other liabilities that usually are not thought of as interest bearing.

Table IV

Profitability Regressions, 1977–1986
The dependent variable is ordinary income over sales, and the regressions are OLS using pooled
data for the entire sample. Heteroskedasticity-consistent standard errors are reported in pa-
rentheses. The main bank client dummy equals one for firms that are affiliated with a main
bank according to the Dodwell definition, and the capital stock is based on Hayashi and Inoue
(1991). Debt is the sum of current and fixed liabilities, and the standard deviation of operating
income0sales is calculated for 1977 to 1986.

Main bank client dummy 20.0060 20.0060 20.0065 20.0059
(0.0015) (0.0015) (0.0015) (0.0015)

Debt0sales 20.0735 20.0731 20.0636 20.0739
(0.0054) (0.0054) (0.0044) (0.0054)

Real sales growth 0.0726 0.0727 0.0702 0.0726
from previous year (0.0088) (0.0089) (0.0087) (0.0089)

Capital0sales 0.0505 0.0506 0.0288
(0.0049) (0.0049) (0.0110)

(Capital0sales)2 0.0240
(0.0109)

Log (sales) 0.00163 0.00152 0.00135 0.00145
(0.00084) (0.00085) (0.00085) (0.00085)

Std. deviation of operating 20.0014 20.0010 20.0013
income0sales (0.0016) (0.0016) (0.0017)

Percent shares held by 4.04E207 23.24E207 24.93E207 3.88E207
top ten shareholders (1.11E206) (1.11E206) (1.12E206) (1.11E206)

Percent shares held 20.96E205 20.96E205 21.00E205 20.97E205
by individuals (1.25E206) (1.25E206) (1.26E206) (1.25E206)

Percent shares held by 27.41E206 27.42E206 27.72E206 27.44E206
financial institutions (1.09E206) (1.09E206) (1.11E206) (1.09E206)

Percent shares held by 21.41E205 21.40E205 21.40E205 21.41E205
nonfinancial firms (9.64E207) (9.64E207) (9.75E207) (9.63E207)

Industry dummies Yes Yes Yes Yes

Year dummies Yes Yes Yes Yes

N 6152 6152 6152 6152

Adj. R2 0.2933 0.2934 0.2722 0.2940
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Table V presents estimation results of the determinants of interest rates
(as defined above). Explanatory variables include measures of profitability
and risk which may affect the cost of capital as well as a main bank client
dummy.23 We find that interest rates are an increasing function of the debt-
equity ratio, which probably ref lects a higher default risk of leveraged firms.
Larger firms appear to pay lower interest rates, perhaps because they are
seen as less risky. Furthermore, when other measures of risk (e.g., the stan-
dard deviation of profits) are included, we find that firms with more varia-
tion in earnings pay higher interest rates. Profitability seems to be negatively
correlated (or uncorrelated) with interest rates, possibly due to a negative
correlation between cash f low and risk of default. For the purposes of this
paper, however, the most important coefficient is the one on the main bank
dummy which is positive and significant. Had main banks been reducing the
cost of capital for their clients through lower interest rates, one would expect
this coefficient to be negative. The positive sign of the coefficient suggests
that, controlling for other factors, firms with main banks pay higher average
interest rates on their liabilities than unaffiliated firms. This difference is

23 These results are not sensitive to an adjustment of gross debts by cash and deposits to
account for compensating balances.

Table V

Interest Expenses: The Entire Sample (1977–1986)
The dependent variable is nonbond interest expenses over nonbond debt and the regressions
are OLS using pooled data for the entire sample. Heteroskedasticity-consistent standard errors
are reported in parentheses. The main bank client dummy equals one for firms that are affil-
iated with a main bank according to the Dodwell definition, debt (in the debt0equity ratio) is the
sum of current and fixed liabilities, and the standard deviation of operating income0sales is
calculated over the entire sample period.

Main bank client dummy 0.0049 0.0053 0.0049 0.0053
(0.0004) (0.0004) (0.0004) (0.0004)

Main bank client dummy 20.0073 20.0067
times operating income0sales (0.0019) (0.0019)

Std. deviation of operating 0.0027 0.0027
income0sales (0.0010) (0.0010)

Debt0equity 0.0031 0.0031 0.0031 0.0031
(0.0002) (0.0002) (0.0002) (0.0002)

Operating income0sales 20.0001 0.0001 20.0011 20.0009
(0.0006) (0.0004) (0.0007) (0.0006)

Log (sales) 20.0023 20.0023 20.0021 20.0021
(0.0002) (0.0002) (0.0002) (0.0002)

Industry dummies Yes Yes Yes Yes

Year dummies Yes Yes Yes Yes

N 6836 6836 6836 6836

Adj. R2 0.3221 0.3226 0.3281 0.3285
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also quantitatively significant: multiplying the interest rate differential by
the debt to sales ratio reveals that a little more than one-third of the profit
differential between the two sets of firms (see Table IV) can be explained by
interest rate differentials. These results are consistent with rent extraction
by main banks through higher interest rates.

One should expect to find that banks have less inf luence over more prof-
itable client firms either because more profitable firms are likely to be able
to finance investment through other means or because they are less willing
to pay for implicit bank insurance against bankruptcy (Nakatani (1984)).
Because more profitable client firms are likely to value main bank services
less, one should expect main banks to be less capable of charging them high
interest rates. To test this, an interaction term of the main bank dummy
with firm profitability (operating income to sales) is included in the regres-
sion. Profitability appears to affect main bank clients differently than un-
affiliated firms. Although there is a weakly negative relationship between
profitability and interest rates for the full sample, this relationship is sig-
nificant and much stronger for main bank firms. This suggests that banks
do not charge profitable clients as much as unprofitable ones, presumably
because the demand for bank services or the inf luence that banks have over
these firms is lower.

The higher interest charges paid by firms with main banks is consistent
with rents being extracted in exchange for access to capital, but that is not
the only possible explanation. If banks provide firms with insurance against
bankruptcy, they may be able to charge higher interest rates in exchange for
these services (an “insurance premium”). Nakatani’s (1984) empirical evi-
dence on low levels and variance of profitability among members of bank-
centered corporate groups is consistent with this “implicit insurance”
hypothesis. An in-depth examination of whether banks provide these kinds
of services is beyond the scope of this paper, but we do provide some indirect
evidence indicating that main bank inf luence and liquidity services are im-
portant in understanding the interest rate differential. Because market lib-
eralization is likely to have reduced the inf luence of banks and made it easier
for firms to raise capital from other sources, one should expect that the
ability of main banks to charge higher interest rates to their clients in ex-
change for liquidity services should have declined following financial liber-
alization. On the other hand, there is no reason to believe this would be the
case with respect to the “bankruptcy insurance premium.” Table VI presents
interest rate regressions for the three years of the sample prior to liberal-
ization, the middle four years, and the last three years of the sample, after
capital markets are significantly liberalized. In all three time periods, we
find a significant coefficient of the main bank client dummy, indicating that
firms continue to pay a premium for main bank services. However, in all
specifications, we can accept (at the 5 percent level) the hypothesis that the
main bank interest premium is lower in the periods following the completion
of most reforms (1984–1986) relative to the prereform period (1977–1979).
This suggests that following liberalization firms valued main bank services
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Table VI

Interest Expenses
The dependent variable is nonbond interest expenses over nonbond debt and the regressions
are OLS using pooled data. Heteroskedasticity-consistent standard errors are reported in pa-
rentheses. The main bank client dummy equals one for firms that are affiliated with a main
bank according to the Dodwell definition, debt (in the debt0equity ratio) is the sum of current
and fixed liabilities, and the standard deviation of operating income0sales is calculated for 1977
to 1986. Panel A shows the preliberalization period (1977–1979), Panel B the middle period
(1980–1983), and Panel C the postliberalization period (1984–1986).

Panel A: Preliberalization Period (1977–1979)

Main bank client dummy 0.0055 0.0059 0.0055 0.0059
(0.0007) (0.0007) (0.0007) (0.0007)

Main bank client dummy times 20.0050 20.0047
operating income0sales (0.0014) (0.0014)

Std. deviation of operating income0sales 0.0015 0.0014
(0.0005) (0.0005)

Debt0equity 0.0028 0.0028 0.0028 0.0028
(0.0002) (0.0002) (0.0002) (0.0002)

Operating income0sales 0.0002 0.0003 20.0004 20.0002
(0.0003) (0.0002) (0.0004) (0.0003)

Log (sales) 20.0026 20.0027 20.0025 20.0026
(0.0003) (0.0003) (0.0003) (0.0003)

Industry dummies Yes Yes Yes Yes

Year dummies Yes Yes Yes Yes

N 2053 2053 2053 2053

Adj. R2 0.3812 0.3819 0.3823 0.3829

Panel B: The Middle Years (1980–1983)

Main bank client dummy 0.0049 0.0049 0.0049 0.0027
(0.0007) (0.0011) (0.0007) (0.0010)

Main bank client dummy times 0.0019 0.0025
operating income0sales (0.0162) (0.0162)

Std. deviation of operating income0sales 0.0019 0.0019
(0.0004) (0.0004)

Debt0equity 0.0027 0.0027 0.0027 0.0027
(0.0003) (0.0003) (0.0003) (0.0003)

Operating income0sales 20.0449 20.0454 20.0453 20.0461
(0.0089) (0.0106) (0.0089) (0.0105)

Log (sales) 20.0019 20.0017 20.0018 20.0018
(0.0003) (0.0003) (0.0003) (0.0003)

Industry dummies Yes Yes Yes Yes

Year dummies Yes Yes Yes Yes

N 2735 2735 2735 2735

Adj. R2 0.273 0.273 0.277 0.277
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less, or banks were less able to charge for the services. In addition, liberal-
ization seems to have made market factors like profitability (which was not
important in setting interest rates before) much more important. Figure 4
presents the main bank interest premium calculated in cross-sectional re-
gressions. In all regressions, the premium is significantly different from zero,
and, moreover, coefficient estimates for the last two years are significantly
lower than those for the first two years. However there is clearly a lot more
noise in the cross-sectional regressions, and some of the point estimates in
the middle of the sample period actually exceed those in the early period. What
is clear from these regressions is that main banks charge a premium for their
services. The cross-sectional evidence is suggestive of a postliberalization de-
cline in this premium, and although there is too much noise in the cross-
sectional data to draw strong conclusions, our evidence is more suggestive of
a postliberalization decline in bank monopoly power (or firm demand for li-
quidity) than of a decline in the implicit bankruptcy insurance premium.

D. Growth Rates of Main Bank Clients versus Independent Firms

We have argued that in an environment of segmented capital markets,
where some (historically determined) set of firms has more access to capital
than another group of firms, there seems to be no evidence of higher prof-
itability of the “privileged” firms, even though they evidently use more cap-
ital in their production processes. One possible explanation of this phenomenon

Table VI—Continued

Panel C: Postliberalization Period (1984–1986)

Main bank client dummy 0.0037 0.0025 0.0037 0.0027
(0.0007) (0.0010) (0.0007) (0.0010)

Main bank client dummy times 0.0265 0.0213
operating income0sales (0.0163) (0.0157)

Std. deviation of operating profits0sales 0.0059 0.0058
(0.0020) (0.0020)

Debt0equity 0.0038 0.0038 0.0039 0.0039
(0.0003) (0.0003) (0.0003) (0.0003)

Operating income0sales 20.0541 20.0625 20.0504 20.0571
(0.0091) (0.0111) (0.0085) (0.0101)

Log (sales) 20.0017 20.0017 20.0014 20.0014
(0.0003) (0.0003) (0.0003) (0.0003)

Ind. dummies Yes Yes Yes Yes

Year dummies Yes Yes Yes Yes

N 2048 2048 2048 2048

Adj. R2 0.285 0.2857 0.3092 0.3095
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is that firms with better access to capital are less liquidity constrained in
their investment decisions (Hoshi et al. (1991)), and hence may exhibit a
superior growth record, without necessarily being more profitable at any
given point in time. In fact, the original description of the German Gross-
banken by Gerschenkron (1962) and others emphasized their ability to sus-
tain fast growth of large scale enterprises, without making specific reference
to their profitability.

In order to examine whether the advantage of a main bank relationship is
manifest in faster growth rates rather than high profits, we compare in
Table VII, Panel A, the real annual growth rates of main bank client firms
with those of their industry peers for the period 1977 to 1986, controlling for
the (log) level of firm sales lagged one period. Again, we find that in spite of
their preferential access to capital and ability to invest in desirable projects
and technologies, annual growth rates of main bank client firms are about
the same as those of unaffiliated firms during the sample period. This result

Figure 4. Estimated main bank interest rate differential. The effect of main bank ties on
the firm’s cost of capital, measured by the coefficient of a main bank dummy variable in a series
of annual cross-sectional regressions where the dependent variable is interest expenses over
nonbond liabilities.
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is very much in line with the view that banks exert pressure on their client
firms and inf luence their behavior according to the bank’s preferences. As
the main bank is the firm’s largest debtholder but holds a relatively small
percentage of its shares, it is likely to try and inf luence client firms to forgo
certain risky investment projects with positive net present value to share-

Table VII

Growth and Profit Rates for Main Bank Clients
and Unaffiliated Firms

In Panel A the dependent variable is real annual growth rate of sales. In Panel B the dependent
variable is ordinary or operating profits over sales. All regressions are OLS using pooled data,
and heteroskedasticity-consistent standard errors are reported in parentheses. The main bank
client dummy equals one for firms that are affiliated with a main bank according to the Dod-
well definition, and the standard deviation of operating income0sales is calculated for 1977 to
1986.

Panel A: Growth Rate Regressions

Time period 1977–1986 1977–1986 1956–1971

Main bank client dummy 20.0027 20.0027 0.0007
(0.0030) (0.0030) (0.0039)

Log (lagged sales) 20.0009 20.0009 20.0094
(0.0011) (0.0012) (0.0016)

Std. deviation of operating income0sales 20.0001
(0.0046)

Industry dummies Yes Yes Yes

Year dummies Yes Yes Yes

N 6152 6152 7478

Adj. R2 0.1081 0.1080 0.1599

Panel B: Profitability in the Early Postwar Period

Operating
Income0Sales Ordinary Income0Sales

Time period 1956–1971 1956–1971 1956–1971

Main bank client dummy 20.0125 20.0061 20.0061
(0.0037) (0.0011) (0.0011)

Log (sales) 0.0009 0.0007 0.0009
(0.0005) (0.0004) (0.0005)

Real sales growth from previous year 0.0017
(0.0010)

Industry dummies Yes Yes Yes

Year dummies Yes Yes Yes

N 8169 7478 8169

Adj. R2 0.133 0.175 0.175
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holders. The lack of a significant advantage in growth rates for firms under
main bank inf luence is, in our view, evidence that banks induce client firms
to behave more cautiously in choosing their investment projects, leading to
growth rates that are no faster than those of their nonbank client peers
despite better access to capital. This interpretation is consistent with Yafeh
and Yosha (1997) who find that main bank clients tend to spend less on
research and development than unaffiliated firms, and with Montalvo and
Yafeh (1994) who show that main bank clients gain access to new technolo-
gies through licensing of relatively safe, proven foreign technologies. It is
also close in spirit to the results of Houston and James (1996) who find that
firms that maintain a long-term relationship with a single creditor tend to
have poor growth opportunities.

E. Relative Performance in Earlier Periods

Our results so far lead us to view the main bank as an institution that
siphons some of its clients’ profits in exchange for liquidity services, and
does not improve growth prospects because of its risk attitude as a major
debtholder. Yet our experiments have been confined to firm behavior be-
tween the mid-1970s and the mid-1980s. It is still possible that main banks
induced fast growth during the 1960s, a period in which the Japanese econ-
omy grew at an unprecedented pace. In order to evaluate whether main
bank clients enjoyed superior performance in earlier periods, we examine
the behavior of firms in our sample during the late 1950s and throughout
the 1960s. We use all available data on each firm prior to 1972 (starting
with its first reported fiscal year), and repeat our experiments comparing
profitability and growth rates of main bank client firms and their industry
peers.24 Our results are presented in Table VII, Panel A (growth rates re-
gression) and Panel B (ordinary or operating income regressions). In spite of
popular belief, close ties between financial institutions and manufacturing
firms are not associated with significantly faster growth in the 1960s and
seem to have produced significantly lower profit levels. This, together with
Nakatani’s (1984) result of lower profitability and growth rates of bank cli-
ents during the 1970s, suggests that in fact there is no evidence of superior
performance of main bank client firms at any time during the postwar pe-
riod. Although initially surprising, this result is consistent with our previous
analysis. When capital markets provide only inadequate opportunities to
raise capital, as was the case in Japan during the 1960s, financial institu-
tions have monopoly power as suppliers of capital. Our results indicate that
main banks have indeed taken advantage of their position, extracted rents
from firms that depended on them, and may have made their investment
decisions more cautious than would otherwise have been the case. The neg-

24 We use the Dodwell figures for 1971 as a measure of main bank relationships during the
1960s. Some variables used in the profitability regressions for later periods (Table IV) are not
available for early years.
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ative effects of close bank ties must have been even more important in the
early postwar period than later, when the monopoly power of banks gradually
eroded.

F. Bank Influence or Sample Selection?

An alternative explanation for the poor performance of firms with main
bank ties is sample selection bias: perhaps it is the case that firms without
main banks tend to go bankrupt more easily and hence our sample of un-
affiliated firms consists only of high-performing survivors. It may also be
the case that firms with main banks have certain attributes that make them
less profitable. If main bank client firms are “weaker,” they may have fewer
opportunities to raise capital and will therefore tend to find main bank rela-
tions more valuable. According to this view, main banks may induce growth
by supplying capital to firms that would have found no way to raise funds
otherwise.

Even if this is the case, this interpretation is a far cry from popular views
of the Japanese financial system as an engine of growth for highly efficient
firms. Nevertheless, we doubt if this accounts for the correlations we observe
in the data. First, if the overall death rate of unaffiliated firms were indeed
higher, one would expect to see the share of main bank firms rise over time.25

However, as can be seen in Table VIII, the economy-wide share of main bank
firms in output, capital, and employment seems to have fallen quite dramat-
ically between 1973 and 1986. Second, sample statistics for the two sub-
samples (Table I) indicate that there is a large degree of heterogeneity within
each set of firms. Indeed, in spite of the difference in sample means, the
least profitable firm is an unaffiliated firm and the smallest firm is a main
bank client, suggesting that there is no clear selection on the basis of size or
profitability. In addition, none of the studies on the formation of main bank

25 Unless, of course, the growth rate of surviving independent firms is high enough to offset
the frequent “deaths” of their peers. This discussion ignores possible differences in “birth rates”
between main bank clients and unaffiliated firms.

Table VIII

Shares of Main Bank Clients in the Economy
The figures are from Dodwell Marketing Consultants’ Industrial Groupings in Japan and are in
percent.

1973 1986

Sales 25.2 16.0

Paid-up capital 26.0 19.2

Employment 12.7 5.4
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relations in the 1940s and 1950s show that the “weaker” firms were the ones
with whom such ties were formed. Hence, we believe it is unlikely that our
results are being driven solely by death of poorly performing unaffiliated
firms, or by “f locking” of losers into bank-centered groups.26 Finally, if, in-
deed, surviving unaffiliated firms are “superior,” it is not clear why banks
would continue to supply capital to perennial losers.

III. Concluding Remarks

Our empirical results suggest the existence of negative components within
the main bank system. Prior to the liberalization of financial markets in
Japan, main bank clients did not exhibit high profitability or grow faster
than their industry peers, even though their superior access to capital re-
sources was evident in their production techniques. This finding is robust
both to changes in the period of observation and to changes in the measures
of performance used. The low growth rates of main bank clients and the
relatively high interest they have been paying on their bank loans suggest
that banks could use their monopoly power both to squeeze their clients’
profits through interest payments, and to inhibit their growth through con-
servative investment policies.

This picture of the banking system as it has existed in much of the post-
war era in Japan implies that although the main bank system and close ties
between finance and industry may have helped some firms gain access to
capital, this access has not been without costs. Underdeveloped capital mar-
kets endow financial institutions, or suppliers of capital, with monopoly power.
Our data indicate that Japanese main banks have certainly taken advan-
tage of this situation; indeed the transfer of resources from the manufactur-
ing to the financial sector and the adoption of risk-averse, debtholder-
oriented investment strategies do not seem to be a growth-inducing formula.
In the absence of contestable capital markets, large banks with close ties to
industry siphon profits and restrict investment, and thus may inhibit rather
than encourage growth.

Appendix

This appendix includes two parts: The first presents the entire list of es-
timated cost function parameters, as well as a list of industries included in
the sample (Table AI). The second part shows that the estimated differences
in perceived cost of capital between main bank and unaffiliated firms are
not affected by the use of different definitions of main bank client firms
(Tables AII and AIII).

26 In fact, after controlling for prewar ties, probit estimates demonstrate that current firm
attributes such as capital intensity and profitability do not help identify firms that maintain
main bank relationships.
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Table AI

Cost Function Estimation Results
Cost function estimation of a system of factor share equations using pooled data for the entire
sample. The estimated system of equations includes two factor share equations, one for capital
and one for labor (the share equation for raw materials is omitted). Each factor share equation
takes the following form:

mijt Xijt

Cit
5 amr 1 (

vÞg
gmjv lnSmivt

migt
D 1 gmYj ln Yit

1 MBi sjSamj 1 (
vÞg

gmjv lnSmivt

migt
D 1 gmYj ln YitD 1 «ijt

' ,

where MBi is a main bank client dummy which equals one for firms that are affiliated with a
main bank according to the Dodwell definition, sk and sl are the coefficients on the main bank
dummy in the capital and labor share equations respectively, i is index over all firms, j and v
are indexes over all factors of production, t is a year index, and m is an industry index over the
13 industries listed below. The cost of factor j to firm i is denoted by mij ~mig is the cost of raw
materials), and the as and the gs are parameters to be estimated that are determined by the
price and output elasticities. The standard errors are heteroskedasticity-consistent.

Log of Likelihood Function 5 18457.7
Number of Observations 5 6836

Parameter Estimate Standard Error t-statistic

sk (capital) 0.0428 0.0165 2.5990
sl (labor) 20.0119 0.0115 21.0309
a1K 0.3471 0.0345 10.0614
g1KL 20.0567 0.0052 210.8636
g1KK 0.1037 0.0161 6.4260
g1YK 20.0026 0.0019 21.3742
a2K 0.2884 0.0602 4.7933
g2KL 0.0000 0.0105 0.0039
g2KK 0.1081 0.0300 3.6070
g2YK 0.0025 0.0023 1.0662
a3K 0.2242 0.0554 4.0448
g3KL 20.0086 0.0091 20.9523
g3KK 0.1045 0.0250 4.1766
g3YK 0.0131 0.0027 4.8499
a4K 0.4238 0.0549 7.7149
g4KL 20.0763 0.0069 211.0303
g4KK 0.1389 0.0295 4.7064
g4YK 0.0044 0.0017 2.5221
a5K 0.1199 0.0279 4.2937
g5KL 0.0185 0.0106 1.7531
g5KK 0.0424 0.0115 3.6830
g5YK 0.0072 0.0012 6.1005
a6K 1.1443 0.1837 6.2278
g6KL 20.1071 0.0156 26.8477
g6KK 0.5850 0.0969 6.0400
g6YK 0.0260 0.0033 7.8897
a7K 0.0220 0.0392 0.5594
g7KL 0.0431 0.0094 4.6024
g7KK 0.0176 0.0170 1.0355
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Table AI—Continued

Log of Likelihood Function 5 18457.7
Number of Observations 5 6836

Parameter Estimate Standard Error t-statistic

g7YK 0.0084 0.0019 4.5035
a8K 0.4665 0.0841 5.5454
g8KL 20.0112 0.0053 22.1184
g8KK 0.1828 0.0422 4.3351
g8YK 20.0059 0.0031 21.8912
a9K 0.3813 0.0370 10.3004
g9KL 20.0472 0.0082 25.7791
g9KK 0.1263 0.0199 6.3544
g9YK 20.0010 0.0012 20.8085
a10K 0.2301 0.0263 8.7634
g10KL 20.0144 0.0080 21.8028
g10KK 0.0891 0.0150 5.9375
g10YK 0.0036 0.0007 5.4376
a11K 0.3691 0.0289 12.7526
g11KL 20.0055 0.0040 21.3531
g11KK 0.1428 0.0148 9.6518
g11K 20.0036 0.0008 24.6073
a12K 0.1485 0.0605 2.4545
g12KL 20.0054 0.0126 20.4285
g12KK 0.0409 0.0329 1.2428
g12YK 0.0038 0.0024 1.5600
a13K 0.3963 0.0812 4.8827
g13KL 20.0124 0.0048 22.5782
g13KK 0.1373 0.0389 3.5319
g13YK 20.0078 0.0019 24.0162
a1L 0.1054 0.0213 4.9527
g1LL 20.0111 0.0048 22.3180
g1YL 20.0137 0.0027 25.0051
a2L 0.2169 0.0266 8.1503
g2LL 0.1257 0.0133 9.4366
g2YL 20.0228 0.0038 25.9716
a3L 0.2119 0.0221 9.5866
g3LL 0.0691 0.0106 6.5000
g3YL 20.0269 0.0031 28.6400
a4L 0.1337 0.0170 7.8617
g4LL 20.0030 0.0036 20.8337
g4YL 20.0175 0.0017 210.4000
a5L 0.3162 0.0275 11.5133
g5LL 0.1170 0.0158 7.3850
g5YL 20.0302 0.0031 29.8560
a6L 20.2088 0.0357 5.8409
g6LL 0.0478 0.0161 2.9706
g6YL 20.0312 0.0044 27.1493
a7L 0.2896 0.0254 11.4127
g7LL 0.0787 0.0140 5.6062
g7YL 20.0250 0.0025 210.0693
a8L 0.2815 0.0383 7.3447
g8LL 0.0994 0.0078 12.8217
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Table AI—Continued

Log of Likelihood Function 5 18457.7
Number of Observations 5 6836

Parameter Estimate Standard Error t-statistic

g8YL 20.0322 0.0063 25.1152
a9L 0.3054 0.0198 15.4127
g9LL 0.0786 0.0074 10.6859
g9YL 20.0393 0.0025 215.9602
a10L 0.2579 0.0189 13.6637
g10LL 0.0841 0.0077 10.9519
g10YL 20.0254 0.0015 217.1675
a11L 0.3018 0.0133 22.7571
g11LL 0.0575 0.0076 7.5277
g11YL 20.0292 0.0016 218.1128
a12L 0.3357 0.0431 7.7961
g12LL 0.0883 0.0254 3.4824
g12YL 20.0348 0.0058 26.0159
a13L 0.2703 0.0317 8.5380
g13LL 0.0448 0.0064 6.9712
g13YL 20.0314 0.0037 28.4202

Industries Used

1 Processed foods 8 Fabricated metal products
2 Textiles 9 General machinery
3 Pulp and paper 10 Electrical machinery
4 Chemicals 11 Transportation equipment
5 Petroleum products 12 Precision instruments
6 Ceramic, stone, and glass products 13 Miscellaneous manufactures
7 Basic metals

Table AII

KKS versus Dodwell Definition of Main Bank Clients
Cost function estimation of a system of factor share equations using pooled data for the entire
sample. sk is a measure of the difference in the perceived cost of capital between main bank
clients and other firms. Heteroskedasticity-consistent standard errors are reported in paren-
theses. KKS is a classification of main bank clients based on Kigyo Keiretsu Soran. The Dodwell
definition is taken from Dodwell Marketing Consultants’ Industrial Grouping in Japan reports.

Dodwell KKS

sk 0.0428 0.0310
(0.0165) (0.017)

Log likelihood 18458 14932

N 6836 5042
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