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Abstract 
We offer a new paradigm for understanding the impact of financial shocks on the 
flow of credit to SMEs. Drawing from research on the lending view of monetary 
policy and research on SME financial contracting, we introduce the concept of 
“lending channels”. A lending channel is a two dimensional conduit through which 
SMEs obtain financing. In particular a lending channel consists of a specific 
lending technology provided by a specific type of institution. We hypothesize that 
during financial shocks some lending channels may close and other channels may 
expand to absorb the slack. We empirically test a possible implication of this 
hypothesis by examining whether one lending channel, trade credit, played a 
significant role as a substitute to other lending channels in offsetting a contraction 
in SME lending of other lending channels during the Japanese financial crisis.  
We find little evidence that trade credit played such a role. To the contrary, we find 
some evidence that trade credit and financial institution lending are complements, 
rather than substitutes, during the Japanese financial crisis periods. This does not 
preclude the possibility that other lending channels may have behaved in a manner 
consistent with this hypothesis. 
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1. I

ate effect on the 

iterature on the 

 might have on 

bank dependent borrowers who do not have access to the capital markets for their external financing 

(e.g., Bernanke and Blinder 1988, Kashyap and Stein 1995, Gertler and Gilchrist 1994, and 

96).  Non-monetary policy shocks may also have similar effects 

on S 0-1992 and the 

 broader context 

of credit availability and financial system architecture.  Some of the research in this area has 

focused on the importance of the overall development of a financial system and its ability to relax 

ine 1997, 2005, 

in this area has 

nstraints during 

lower during a 

banking crises and that the contraction of credit during a crisis may be greater in “deeper” financial 

systems (Dell’Ariccia, Detragiache, and Rajan 2005, Kroszner, Laeven, Klingebiel 2005).  Our 

al development.  

 on the banking crises in a single country, Japan, and ask the following question:  Does 

the impact of a financial shock on SME credit constraints depend on how SME loans are 

underwritten?  More specifically: Does the impact of a financial shock depend on the specific 

linkages between the institutions that provide credit and the manner in which that credit is 

provided?   

ntroduction 

 There is mounting evidence that monetary shocks may have a disproportion

behavior of small and mid-sized enterprises (SMEs).  Beginning with the early l

credit channel, researchers have focused on the potential effects that these shocks

Bernanke, Gertler and Gilchrist 19

MEs as may have been the case in the credit crunch in the U.S. between 199

Japanese financial crises during the 1990s. 

 The analysis of the effect of financial shocks on SMEs can be viewed in the

credit constraints in order to promote growth in externally dependent sectors (Lev

Rajan and Zingales 1998, Kroszner and Strahan 2005).  More recently, research 

turned its attention to the association between financial development and credit co

banking crises.  This work suggests that growth in externally dependent sectors is s

approach in this paper is to attempt to penetrate further into the meaning of financi

We focus
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 Our understanding of SME loan underwriting has recently been the focus o

research effort.  This began with the literature on SME financing th

relationship-building as the defining characteristic of SME lending (e.g., Rajan 199

Rajan 1994, Berger and Udell 1995).  Subsequent research, on balance, adopte

however, offers a richer view emphasizing that SME lending consists of variety of d

technologies.  This research emphasiz

f considerable 

at emphasized 

2, Petersen and 

d the view that 

SME lending falls into two categories: relationship lending and transactions lending (e.g., Cole, 

Goldberg and White 2004, Berger, Miller, Petersen, Rajan and Stein 2005).  New research, 

ifferent lending 

es that in addition to the “relationship lending technology” 

ther  providing debt 

 While this new research emphasizes the breadth of lending technologies and how the mix of 

these SME lending technologies might differ across countries with different institutional and legal 

nt how the mix 

ularly, financial 

 this paper we 

 channels”.  A 

lending channel is a two dimensional conduit through which SMEs obtain financing.  In particular, 

a lending channel consists of a specific lending technology provided by a specific type of institution.  

nel.  We adopt 

ist at least nine 

different lending technologies globally that may be used to underwrite SME lending:  relationship 

lending, financial statement lending, trade credit, small business credit scoring, asset-based lending, 

equipment lending, real estate-based asset lending, leasing, and factoring (see Berger and Udell 

2006).  The number of financial institutions that deliver one or more of these technologies likely 

e are many other transactions lending technologies that are deployed globally in

finance to SMEs (Berger and Udell 2002, 2006). 

infrastructures, it is still a static concept in the sense that it does not take into accou

of these technologies might be affected by macroeconomic conditions and, partic

shocks such as changes in monetary policy, credit crunches and financial crises.  In

build on the notion of lending technologies by introducing the concept of “lending

For example, relationship lending delivered by small banks would be a lending chan

the view articulated in these new papers on lending technologies that there ex
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varies significantly across countries.  In Japan, for example, we hypothesize that th

of institutions that deliver one or more of these technologies.  Furthermore, we hypothesize that i

Japan the combination of lending technologies and institution types is currently associated with 

thirty one lending channels.  More generally we view our lending cha

ere are six types 

n 

nnel paradigm as a useful 

way for policymakers to view the impact of financial shocks on SME credit availability. 

 The purpose of this paper is three-fold.  First, we develop more fully the concept of the 

tries.  Second, 

w how some of 

 other channels 

n the literature 

connecting institutions and lending that the specific nature of the financial shock may determine 

which channels are most affected.  And, finally, we test one implication of our theory of lending 

ch one of these 

tractions in the 

 not view our empirical 

ana ggestive of the 

kinds of tests that can be conducted to determine the power of our lending channel paradigm to 

explain the impact of financial crises on this important sector of business activity.       

 of our lending 

arge developed 

economies, the U.S. and Japan.  In this section we also consider the potential impact of different 

types of financial shocks on lending channels.  In section 3 we develop the framework for our 

empirical tests of how one specific lending channel, trade credit, may have behaved during the 

Japanese financial crises.  Here we briefly review the literature on trade credit in general, and 

lending channel and what these lending channels might look like in different coun

we hypothesize how these channels might be affected by financial shocks.  We sho

these channels might be shut-off during certain types of financial shocks while

produce more credit availability.  We speculate based on existing evidence i

channels during the Japanese crisis.  Specifically, we examine the extent to whi

lending channels, trade credit, may have played a significant role in offsetting con

flow of credit to SMEs through other lending channels.  While we do

lysis as a complete test of our theory of lending channels, we do view it as su

   In the next section of the paper we motivate and flesh out the details

channel paradigm.  We compare how lending channels might appear in two l
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Japan in particular.  We also motivate the hypothesis that we test empirically that

lending channel may have increased credit availability to SMEs to offset a contractio

credit through other Japanese lending channels. We note in advance that availa

permit an examination of each lending channel in Japan during the banking crisis. 

 the trade credit 

n in the flow of 

ble data do not 

 However, our 

data do permit an examination of the behavior of one specific lending channel (trade credit) and 

combinations of other lending channels.  In section 4 we present our data and model specification.  

Our empirical results are presented in section 5.  In section 6 we discuss some policy implications 

ts.  

 

 In this section we introduce a new paradigm to explain the potential impact of financial 

shocks on SME financing.  This paradigm builds on the recent work that emphasizes that lenders 

ies (Berger and 

t to macro and 

ding channels”.   

d or contract in 

response to financial shocks.  The manner in which these lending channels expand or contract will 

determine the overall impact of a financial shock on SME credit availability.  We note that these 

oceed in this section by first 

reviewing the BU06 concept of lending technologies and their relationship to a country’s financial 

institution structure and lending infrastructure.  Then we introduce our concept of lending channels.  

We conclude by offering hypotheses about the nature of lending channels in two developed 

countries, Japan and the U.S., and how they might behave during financial shocks.  

of our paradigm and offer some concluding though

2. SME Lending, Financial Shocks and Lending Channels 

provide external SME financing through a variety of different lending technolog

Udell 2006 [BU06]).  We extend BU06 which is essentially static with respec

business cycle effects and make it dynamic by introducing the concept of “len

Our SME lending channels are two dimensional lending conduits that may expan

lending channels may vary significantly across countries.  We pr

 4



 BU06 offer a paradigm of SME financing that emphasizes that an SM

homogeneous product where “one size fits all”.  Instead they emphasize that SME

in a variety of different forms which they refer to as “lending technologies

observation at first blush may seem intuitive, it is strikingly at variance with most 

uniqueness.  These bank uniqueness papers showed that markets responded p

announcement of bank lending facilities (James 1987, Lummer and McConnell 1

Garfinkel and Flannery 1995).  The explicit point in these papers is that bank loa

from capital market products (e.g., corporate bonds) because banks have a unique ab

Rajan 1992, Petersen and Rajan 1994, 1995, Berger and Udell 1995).  These pa

that bank lending is different because it involves: i) the generation of private inform

that is proprietary in nature; ii) information that tends to be soft in the sense that

comm

E loan is not a 

 lending comes 

”.  While this 

of the relatively 

new literature on bank lending.  The innovation in BU06 can be best viewed in the context of the 

evolution of the strand of the literature on bank lending that began with the papers on bank 

ositively to the 

989, and Billet, 

ns are different 

ility to produce 

information about their borrowers.  This theme was echoed in subsequent theoretical and empirical 

literature that focused on ferreting out the unique nature of the bank loan underwriting process (e.g., 

pers emphasize 

ation by lenders 

 it is not easily 

unicated internally or externally;1 and iii) information production that is associated with 

relationship building.  Also implicit in this literature is the notion that the commercial bank loan is 

a relatively homogeneous product that is distinct from the debt products generated in the capital 

 However, a number of subsequent papers began to emphasize that SME lending appears 

to come in two forms rather than just one.  These two forms consist of relationship lending and 

transactions-based lending (e.g., Berger and Udell 1995, Cole, Goldberg and White 2004, Scott 

2004, Berger, Miller, Petersen, Rajan and Stein 2005).  Relationship lending which is based on 

                                                       

markets. 

 
1 See Stein (2002) for a subsequent model that focuses on difficulties in disseminating soft loan information 
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soft information is targeted to relatively more opaque SMEs while transactions-b

targeted to relatively more transparent SMEs.  BU06, however, takes exc

dichotomous view of SME lending.  BU06 emphasize that instead of just two

lending there are many types of SME lending technologies – a relationship technol

targeted

ased lending is 

eption to this 

 types of SME 

ogy that utilizes 

soft information and many different kinds of transactions-based technologies all of which utilize 

hard information.  In addition, BU06 note that most of these transactions-based technologies are 

 to relatively informationally opaque borrowers.  This contrasts with the extant literature 

whic ely transparent 

d in both the 

practitioner and academic literature (e.g., Carey, Post and Sharpe 1998, Hendel and Lizzeri 2002, 

Bakker, Klapper and Udell 2004, Burkart and Ellingsen 2004, Udell 2004, Berger, Frame, and 

Mi he literature on 

inued to evolve 

t of relationship 

lending, financial statement lending, asset-based lending, factoring, leasing, small business credit 

scoring, equipment lending, real estate-based lending and trade credit.  Relationship lending is a 

ation gathered 

through contact over time with the SME, its owner and the local community to address the opacity 

problem.  This information is acquired in large part by the loan officer through direct contact with 

the borrower and through observing the SME’s performance on all dimensions of its banking 

relationship.  Financial statement lending is a lending technology targeted to transparent SMEs 

                                                                                                                                                                        

h had viewed transactions lending as virtually entirely focused on relativ

borrowers. 

 The technologies identified by BU06 had been individually analyze

ller 2005).  However, these papers had not been connected, in effect, to t

“relationship lending” in the sense that the relationship lending literature had cont

under the assumption that SME lending was essentially dichotomous. 

The technologies identified by BU06 are shown in Figure 1.  They consis

lending technology targeted to opaque SMEs that relies primarily on soft inform

 
internally. 
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under which the lender depends on hard information in the form of informative fina

(i.e., audited financial statements).  Asset-based lending is a transactions-based lend

that provides working capital financing to high risk opaque SMEs.  This tec

involves intensive daily monitoring and collateral advances against accounts 

and are based on hard information about the underlying assets purchased by the “le

receivable and equipment respectively).  Small business credit scoring is a relativ

technology based on statistical default models.  It is being adopted in many develo

and is targeted to some of the most opaque SMEs, micro businesses.  Equipment 

ncial statements 

ing technology 

hnology which 

receivable and 

inventory exists in its pure form in only four countries, the Australia, Canada, the UK and the US.  

Factoring and leasing are both transactions technologies that can be used to finance opaque SMEs 

nder” (accounts 

ely new lending 

ped economies 

lending and real 

estate-based lending are technologies that can be used to finance opaque SMEs because 

underwriting is principally based on the appraised value of the underlying assets which are pledged 

2 3

ies likely varies 

ure and lending 

nstitutions and 

competition among them.  Lending infrastructure refers to the laws, regulations and conditions that 

Some examples, 

heoretical and empirical research 

as collateral.   The final lending technology is trade credit.  

BU06 emphasizes that the feasibility and power of each of these technolog

significantly across countries depending on each nation’s financial institution struct

infrastructure.  Financial institution structure refers to the mix of financial i

affect the ability of these institutions to deploy different lending technologies.4  

illustrate the importance of these two dimensions.  Both t

                                                        
2 Here we slightly deviate from BU06 in our classification of lending technologies.  BU06 combine 
equipment lending and real estate-based lending into a single category, fixed asset lending.  In considering 
the Japanese banking crisis we feel it is useful to make a distinction between these two given link between the 
banking crisis and the Japanese real estate bubble. 
3 For a summary of the literature on the idiosyncratic nature of trade credit see BU06. 
4 The financial institutions structure has four dimensions:  large vs. small banks, foreign-owned vs. 
domestically-owned banks, private-owned vs. state-owned banks, and the competitive structure of the banking 
industry.  The lending infrastructure consists of the information environment, the legal, judicial and 
bankruptcy environments, the social environment, and the tax and regulatory environments. 
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indicates that relationship lending is best delivered by smaller banks (e.g., St

Goldberg and White 2004, Kano, Uchida, Udell and Watanabe 2006).  Thus, BU

country’s ability to mitigate SME financing constraints through deploying relationsh

crucially depend on the mix of large and small banks.  The feasibility of

lending infrastructure: commercial law on security interests.  The strength of these 

common law countries may explain why asset-based lending against accounts 

inventory – at least in its pure form – is limited to these countries.  Likewise, t

small business credit scoring crucially 

ein 2002, Cole, 

06 argues that a 

ip lending may 

 other lending 

technologies are similarly influenced by the national business environment. The feasibility of 

asset-based lending, for instance, appears to crucially depend on one particular element of the 

laws in the four 

receivable and 

he existence of 

depends on the existence of comprehensive formal third 

party information sharing organizations, either in the form of public credit registries or private 

business credit bureaus (e.g., Dun and Bradstreet). 

that runs from 

to SME credit 

ists of a lending 

lending channel 

reflects a unique combination of a lending institution and lending technology.  The specific 

number of lending channels in a financial system will depend on, among other things, a country’s 

de the best 

in economically 

significant amounts. 

Figure 2 illustrates our hypothesized existence of lending channels in the U.S. context.  

The rows consist of the same nine lending technologies that are listed in Figure 1.  The columns 

consist of the different types of institutions that deliver one or more SME lending technologies: 

Our theory of lending channels borrows from the causal link in BU06 

financial institutions structure and lending infrastructure to lending technologies 

availability.  We define a lending channel as a two dimensional conduit that cons

institution on one dimension and a lending technology on the other.  Thus, each 

financial institutions structure and its lending infrastructure.  The U.S. today may provi

benchmark example, in part, because all feasible SME lending technologies exist 
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large banks, small banks, commercial finance companies and corporations.  The b

with the letter “o” indicate an open lending channel.  We hypothesize the existen

distinct lending channels in the U.S.  For example, as we noted above theory

evidence suggest that relationship lending may be exclusively delivered by on

oxes designated 

ce today of 19 

 and empirical 

ly one type of 

institution, small banks.  As a result, the only “open” box in the relationship lending row is in the 

column for small banks. 

hocks on credit 

 contract one or 

g 1990-1992 to 

ent hypotheses 

about the U.S. credit crunch have been tested with some evidence supporting each (see, for example, 

Berger and Udell 1994).  These include the introduction of the Basle risk-based capital 

  The effect on 

 respectively in 

tracted lending 

 Basel I capital 

adequacy requirements.  This is reflected in Figure 3 in a contraction in the six large bank lending 

channels (the “o’s” become “x’s”).  Under the regulatory scrutiny hypothesis bank examiners 

ar to the savings 

own in Figure 

4.  Under the bank capital shock hypothesis banks that suffered significant loan losses that 

depleted their capital contracted their lending in order to meet targeted (or regulatory) capital 

requirements.  This likely affected large banks more than small banks as indicated in Figure 5 with 

“x’s” in the large bank lending channels and “o/x’s” (i.e., mixed) in the small bank lending channels.  

 We use our model of lending channels to assess the effects of financial s

availability to SMEs.  We hypothesize that different types of financial shocks may

more of a country’s lending channels.  We can use the U.S. credit crunch durin

illustrate how credit availability might have been affected.  A number of differ

requirements, the regulatory scrutiny hypothesis, and bank capital shock hypothesis.

SME lending channels associated with these different hypotheses are illustrated

Figures 3-5.  Under the risk-based capital hypothesis, large banks in the U.S. con

(which disproportionately affected bank dependent SMEs) in order to meet new

over-reacted to problems in the banking industry in order to avoid a meltdown simil

and loan crises in the 1980s.  This resulted in a contraction of all bank channels as sh
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It is interesting to note that under any, or all, of these three hypotheses the commer

trade credit lending channels do not contract.  While this has not been empirically t

evidence is consistent with this.  In particular, industry participants indicate t

finance companies enjoyed windfa

cial finance and 

ested, anecdotal 

hat commercial 

ll profits during this period.5  Attempts to verify this, however, 

are severely hampered by data limitations. 

Turning to the empirical focus of this paper we are interested in lending channels in Japan 

 profile of what 

 as our “normal 

rences between 

 in the U.S. are 

also available in Japan with one exception, asset-based lending.   There are also two lending 

technologies which are idiosyncratic to Japan: Sogo Shosha lending which is associated with 

ssociated with 

nd receive trade 

 form of loans, 

redit issued by 

corporations while the latter is categorized as Sogo Shosha lending in Figure 6. Keiretsu is a 

ent firm).8 For instance, 

d provides loans to SMEs that are 

and how they may behaved during the Japanese banking crisis.  We begin with a

lending channels likely look like today in Japan which can be viewed in some sense

period” (Figure 6).  There are substantial similarities and some interesting diffe

lending channels in Japan and the U.S.  Most of the lending technologies available

6

specialized wholesale companies and keiretsu/subcontracting lending which is a

keiretsu.  Sogo Shosha, which are Japan’s large wholesale firms, not only extend a

credit but also provide a variety of financial commitments to their customers in the

loan guarantees, and other investments. 7  The former is included in trade c

vertical group of firms (a supply-chain with one dominant firm, called a par

TOYOTA, as a parent firm, extends and receives trade credit an

                                                        
5 See Udell (2004) for a discussion of the potential role of asset-based lending during the 1990-1992 U.S. 
credit crunch. 
6 New Japanese legislation was passed in 2005 on commercial law related to security interests (i.e., 
collateralization) on movable assets (i.e., accounts receivable and inventory).  This could potentially lead to 
the introduction of asset-based lending into the Japanese SME market. 
7 See Uesugi and Yamashiro (2004) for a discussion of Sogo Shosha lending in Japan. 
8 There is another definition of keiretsu: a horizontal group of large firms with major financial institutions at 
the core. See Hoshi and Kashap (2001) and Yafeh (2003). Because our focus is SME financing, we adopt the 
definition of keiretsu that covers a vertical group of large firms and SMEs connected through a supply-chain. 
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subcontractors in the keiretsu relationship with TOYOTA. The former is included

issued by corporations while the latter is categorized as keiretsu/subcontracting lend

The biggest differences are in the institutions that deliver lending.  Particularly diff

importance of government affiliated banks and non-bank including Shoko lenders. 

 in trade credit 

ing in Figure 6. 

erent here is the 

 Non-banks are 

those who provides loans but do not take deposits. Shoko lenders are somewhat analogous to U.S. 

independent commercial finance companies except that they specialize in lending to small 

9

f the Japanese 

k based capital 

ure 7 with the 

impact likely confined to the city banks and some regional banks.   (Note that small business 

credit scoring did not exist in Japan during the banking crisis so it does not appear as a lending 

ystem in Japan 

ank loan supply 

00, Hayashi and 

ical tests is the 

behavior of the trade credit lending channel.  This channel may have expanded to offset a 

contraction in the private bank-delivered lending channels.  However, the capacity for this channel 

de credit can find 

additional financing to support their increased receivables.  This may have been problematic for 

firms who were bank dependent during this period.  Evidence from the U.S. suggests that large 

                                                       

companies.  

A number of hypotheses have been formulated to explain the impact o

banking crises on SME lending.  Like the U.S., Japan implemented Basle I ris

requirements during the period 1990-1992.  This hypothesis is reflected in Fig

10

technology.)  There is also evidence that, just as in the U.S., shocks to the banking s

(the capital crunch version of the credit crunch) may have led to a contraction in b

during at least some of the bank crisis period (e.g., Woo 1999, Kang and Stulz 20

Prescott 2002).  This possibility is reflected in Figure 8.  Central to our empir

to fill this gap will depend in part on whether the corporations that extend tra

 
9 In 2003 the Bank of Japan announced its intention to purchase asset-based securities (ABS) whose 
underlying assets are closely related to SME activity. See Hirata and Shimizu (2004). This could effectively 
create a new lending channel that could be added to Figure 6. 
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firms are able to increase their extension of trade credit (i.e., their accounts receiva

to monetary shocks by financing this expansion in the commercial paper mar

Himmelberg and Watchtel 1995).  The ability of large Japanese corporations

commercial paper or other alternative sourc

ble) in response 

ket (Calomiris, 

 to access the 

es of finance such as loans from foreign banks may have 

been limited particularly early in the banking crisis.  

While these hypotheses are reflected in Figures 7 and 8, it is important to note that the 

latory response 

ay have been a 

ave been in the 

erbating a bank 

credit crunch.  Specifically, it has been argued that Japanese bank regulators under the “convoy 

system” chose instead to supervise banks in a manner that treated them more as “providers of public 

‘survival of the 

ssociated with a 

olicy) and even 

aballero, Hoshi 

and Kashyap 2004).   This suggests that the net effect on SMEs may then vary over the period of 

the banking crisis and may also vary by bank size and bank condition.  Some researchers have 

redit at least during 

uchi and Shimuzu 

1998, Watanabe 2006). 

                                                                                                                                                                        

regulatory response in Japan appears to have been much different than the regu

during the credit crunch in the U.S.  While excessive regulatory scrutiny of banks m

contributing (or at least exacerbating) factor in the U.S, Japanese bank regulation h

opposite direction for at least part of the banking crisis – possibly to avoid exac

financial services [rather] than competitive private sector intermediaries where 

fittest’ was the underlying principle” (Nakaso 2001).  This appears to have been a

process of encouraging banks to roll over nonperforming loans (an “evergreen” p

increase their lending to SMEs especially after 1998 (Peek and Rosengren, 2005; C

11

found that instead of a capital crunch, large banks increased their supply of c

some periods during the crisis consistent with a moral hazard incentive (Hori

 
10 Several regional banks, if not all regional banks, operated internationally during the period 1990-1992. 
They had to meet Basel I risk based capital requirement if they planned to continue their international 
operation. That is why we put “o/x’s” (i.e., mixed) in the column of regional banks. 
11 Evidence of evergreening has also been found in Korea during the Asian financial crisis (Park, Shin and 
Udell 2006). 
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Another potential hypotheses that may apply to SME lending during this

directly related to one of the key underlying causes of the banking crisis in Japan,

the real estate bubble in 1990.  This hypothesis, which could be called the rea

hypothesis, argues that there may have been a dampening effect on the lending cha

this can often include personal real estate hypothecated by the entrepreneur as colla

business’ commercial loans.  If banks became averse to real estate-based lend

falling real estate prices then this lending channel would have contracted.  Interes

the evidence suggests the opposite effect.  That is the stock of real estate loans ac

 period is more 

 the bursting of 

l estate lending 

nnels associated 

with the real estate-based lending technology as shown in Figure 9.  Under this lending technology 

commercial loans are primarily based on recourse against real estate collateral.  In SME lending 

teral for his/her 

ing because of 

tingly, however, 

tually increased 

both in absolute terms and as a fraction of the total loan portfolio.  This may have been driven by 

the moral hazard problem as weaker banks sought to increase their portfolio risk (Iwatsubo, 

-delivered real 

nels expanded.      

l lending during 

 of our lending 

channel paradigm the answer in part will depend on the extent to which one or more lending 

channels contracted and the extent to which other lending channels were able to offset any negative 

 by expanding.  Data availability problems likely preclude a comprehensive test of the 

behavior of each individual lending channel during the crisis.  However, data does permit a partial 

examination that focuses on one potentially important channel, trade credit.  In the next section we 

discuss the importance of trade credit in Japan and elsewhere and outline how we conduct our 

analysis. 

forthcoming).  This finding, though consistent with an expansion of the bank

estate-based lending channels, is not sufficient to prove that these SME lending chan

In great part the extent to which these hypotheses explain bank commercia

the banking crisis in Japan is still an open question.  Viewed through the prism

effect
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Before turning to our analysis of trade credit and its potential behavior dur

crisis, we note how our lending channel paradigm can be used to assess the impact

financial “shock”: shifts in monetary policy.  Figure 10 illustrates how a tighten

policy might affect lending channels in Japan today.  As with the case of the bank

ing the banking 

 of another type 

ing of monetary 

ing crisis credit 

crunch hypotheses the net effect of a monetary policy shock will depend on the extent to which 

expansion of the unaffected channels (the nonbank channels here) can offset the affected channels 

 

(the bank channels here).   

3.  e Credit 

isis our lending 

channel paradigm suggests that its net effect on credit availability will be determined by the extent 

to which the contraction of some lending channels was offset by the expansion of others.  The 

e several related 

 fraction of the 

convoy system” 

posite direction 

of a credit crunch?  Did moral hazard-driven behavior mitigate an SME credit crunch with some 

banks increasing their supply of SME lending, expanding some lending channels, consistent with 

empirical and theoretical work on bank risk-taking and capital shocks?12  While our empirical 

e simply ask the 

following question:  If there was a contraction of some of the lending channels during any fraction 

of the banking crisis, was this offset by an expansion of other lending channels? 

                                                       

Lending Channels During the Japanese Banking Crisis:  The Case of Trad

If there was a credit crunch during at least part of the Japanese banking cr

existence of a credit crunch, however, is still an open research question.  There ar

issues.  Did some financial institutions contract their supply of lending during a

crisis period contracting or shutting down some of the lending channels?  Did the “

of bank prudential supervision and any associated “evergreen” policy work in the op

analysis is related to all of these questions, our objective is much more focused. W

 
12 The theoretical and empirical literature on this issue offers mixed results.  See Iwatsubo (forthcoming) for 
a discussion of this literature. 
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Testing the behavior of lending channels during any financial shock is qu

because of data limitations.  For example, the literature on SME lending has identi

lending as a very important source SME financing in developed and developing ec

literature has also associated relationship lending with smaller financial intermediar

smaller banks using the relationship lending technology and lending by smaller ba

lending technologies (i.e., financial statement lending, leasing, factoring, equipme

estate-based lending) it may be quite difficult to assess the impact of a con

relationship lending channel on SME credit availability during either the Japanese ba

13

ite problematic 

fied relationship 

onomies.  This 

ies.  However, 

due to data limitations it is very difficult to isolate the relationship lending channel during the 

Japanese banking crisis.  For example, without data that can distinguish between lending by 

nks using other 

nt lending, real 

traction of the 

nking crisis or 

the U.S. credit crunch.   However, data on one lending channel during the Japanese banking crisis 

offers a window for analysis and a partial test of the lending channel paradigm – data on trade credit.  

 channel during 

ur next section, 

can only identify broad 

categories of lending channels with one important exception.  The key exception is trade credit, 

the focus of analysis.  Specifically, our data enable us to isolate the Japanese trade credit lending 

channel:  trade credit provided by corporations designated as the “t” channels in Figure 11. 

 lending channels.  

We only know the aggregate amount that firms borrow from banks and nonbank financial 

institutions.  Thus, we group the bank lending channels (channel “b”) and the nonbank lending 

                                                       

In this section we outline our hypothesis on the behavior of the trade credit lending

the banking crisis preceded by a review of the literature on trade credit.   

Figure 11 illustrates our basic empirical strategy.  As we will discuss in o

our primary data consist of aggregate firm balance sheets.  As a result we 

Our data do not enable us to distinguish among all of the different bank

 
13 A recent study of four countries during the Asian financial crisis found evidence that relationship lending 
in general mitigated credit access problems in Korea and Thailand but not in Indonesia and the Philippines. 
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channels (channel “n”) together, and we will refer to them as the financial ins

channels.  Sogo Sosha lending is excluded from our analysis due to data lim

empirical tests then examine whether the allocation of credit changed betwee

institutions channels and the trade credit channel.  If, for example, there was a ban

with the behavior of trade credit in response to financial shocks identified in the lit

in the U.S. (Calomiris, Himmelberg and Watchtel 1995).  Our analysis, however, 

to detect a change in the mix between 

titution lending 

itations.  Our 

n the financial 

k credit crunch 

during some, or all of the crisis, we might expect to see a relative contraction of the financial 

institutions channels and relative expansion of the trade credit channels.  This would be consistent 

erature on trade 

will not be able 

the individual lending channels within the group of financial 

inst f the City Bank 

channels relative to the regional bank channels. 

Before turning to our empirical analysis we offer a brief review of the literature on trade 

nancial system 

ed to nonfarm, 

ed to nonfarm, 

8.81% of debt 

provided by banks.  By way of comparison, trade credit in the U.S. is about one-third of all debt 

extended to nonfarm, nonfinancial, non-real estate, for-profit U.S. SMEs which is only slightly less 

xtended by commercial banks (Robb 2002).  More generally trade credit in 

Japan is among the highest in developed economies (Kneeshaw 1995).  Trade credit may be even 

more important in economies with weak financial systems, where industries with higher 

dependence on trade credit exhibit higher growth rates (Demirguc-Kunt and Maksimovic 2002, 

Fisman and Love 2003). 

                                                                                                                                                                        

itutions channels.  For example, we would not be able to detect a contraction o

credit given its prominence in our analysis and its importance in Japanese fi

architecture.  Trade credit in Japan today represents 22.67% of all debt extend

nonfinancial, non-real estate, for-profit firms and 23.67% of all debt extend

nonfinancial, non-real estate, for-profit SMEs.  This compares to 33.56% and 3

than the fraction e

 
Specifically, in the former two countries that found that stronger banking relationships were associated with 
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In Figure 1 we classify trade credit as primarily a transactions technology. 

justified to the extent that trade credit decisions are made on hard information culle

about payment performance, customer financial conditions, and buyer industr

However, we note that vender-customer relationships may play an important rol

 This would be 

d by suppliers 

y performance.  

e and thus soft 

information may also be important – also indicated in Figure 1.  The literature on trade credit, 

however, offers many different theories and evidence on trade credit. 

advantage over 

cture or product 

tified potential 

, and in product 

quality guarantees.  Some studies find that product sellers may have an informational advantage 

over other types of lenders in assessing customer ability to pay, in solving incentive problems, in 

re supplies (see 

 and Watanabe 

recent work has 

 be less inclined 

to strategically default on trade credit than bank credit (Cunat 2006, Burkart and Ellingsen 2004).  

It has been argued theoretically and empirically that if vendors have an informational advantage 

rity under local 

commercial law, then a greater amount of trade credit will be used by less creditworthy companies 

than more creditworthy firms (Frank and Maksimovic 2005, Chan, Chan, Jegadeesh, and 

Lakonishok 2001).  Here it should be noted, however, that countries vary in terms of whether (and 

the extent to which) trade creditors have any automatic collateral priority.  In addition, there is 

                                                                                                                                                                        

This literature has suggested that trade creditors may have a comparative 

other types of lenders.  Typically these advantages are either related to market stru

characteristics.  More specifically, these theories of trade credit have iden

advantages in funding, in production/inventory management, in price discrimination

repossessing and reselling goods in the event of default, or in withholding futu

Petersen and Rajan 1997, Burkart, Ellingsen and Giannetti 2004 and Uchida, Udell

2006 for summaries of these theories and related empirical evidence).  Some more 

suggested that trade creditors may have a comparative advantage because firms may

over banks and other types of lenders, and if they have an automatic collateral prio

 
credit availability (Jiangli, Unal, and Yom 2005).  

 17



some evidence that the amount of trade credit is related to the type of product sold

more trade credit is exte

:  specifically, 

nded when a product is not standardized and thus less divertible (Brukart, 

Elli

rs that produce 

private soft information about their borrower to make credit decisions (e.g., Mian and Smith 1992, 

Biais and Gollier 1997, Jain 2001, Cunat 2005, Miwa and Ramseyer 2005, Fabri and Menichini 

200 ay be different 

).14 

re substitutes or 

titutes (Meltzer 

1960, Brechling and Lipsey 1963, Jaffee 1968, Ramey 1992, Marotta 1996, Tsuruta 2003, Uesugi 

and Yamashiro 2004).  However, some of the empirical literature has found that they are 

k loans – many 

3, Petersen and 

t 2000).  This 

assumption has been quite useful in the literature on evaluating credit constraints in SMEs because 

it allows researchers to use dependence on trade credit as a proxy for the degree of financial 

constraints.  This view of trade credit as the (or one of the) most expensive sources of credit, 

ed in a mechanical 

way that assumes a standard pricing that has a discount for early payment and a final maturity.  If 

these terms are 2% discount in 10 days and net (i.e., maturity) of 30 days, then this implies an 

                                                       

ngsen and Giannetti 2004). 

Some papers have argued that trade creditors may be relationship lende

6, Uchida, Udell and Watanabe 2006).  It is possible that this soft information m

than the soft information generated by banking relationships (Biais and Gollier 1997

A number of papers have examined whether trade credit and commercials a

complements of one another.  Most empirical literature finds that they are subs

complements in developing economies (Cook 1999) and Japan (Ono 2001). 

Many papers have assumed that trade credit is more expensive than ban

arguing that it is considerably more expensive (e.g., Elliehausen and Wolken 199

Rajan 1994, 1995, 1997, Hernández and Hernando 1998, Danielson and Scot

however, is not without its critics.  Typically the cost of trade credit is estimat

 
14 One paper specifically test the link between the strength of the trade credit relationship and the quantity of 
trad credit.  It finds evidence for Japanese SMEs that stronger trade credit relationships lead to more trade 
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annual rate of nearly 40%.  Critics argue, however, that stated terms vary consi

importantly, stated terms such as maturity are likely much different than actua

equally important, one additional element in the pricing menu is generally u

researcher – the price of the underlying product.  Thus, critics argue that it if the

derably.  More 

l terms.  And, 

nknown to the 

se factors were 

known it is likely that the estimates of the cost of trade credit would not indicate that it is more 

expensive than bank loans (Miwa and Ramseyer 2005).  

(2003), Uesugi 

y whether trade 

le the results are 

as follows. Ono 

(2001), and Ogawa (2003) do not include the non-manufacturing sector in their empirical analysis 

or pay special attention to the credit crunch periods either while we do both. Besides investigating 

g sector in the 

ring sector and 

ding, as will be 

 their empirical 

analysis on relatively short periods: the former paper covers 1997-2002 and the latter paper covers 

2001-2003. In contrast, our empirical analysis covers much longer periods than those two papers, as 

will be explained in the next section. It is important for our purpose to cover longer periods, 

because we investigate whether or not and how the relation between the trade credit channel and the 

financial institution lending channel during the credit crunch period is different from that during 

other periods. 

 

                                                                                                                                                                        

 The closest papers to our empirical analysis are Ono (2001), Ogawa 

(2005) and Fukuda, Kasuya, and Akashi (2006). They all investigate empiricall

credit and financial institution lending are complements or substitutes in Japan, whi

mixed. Important differences between these papers and our empirical analysis are 

the credit crunch periods, it turns out important to include the non-manufacturin

empirical analysis because there is an important difference between the manufactu

the non-manufacturing sector in terms of trade credit and financial institution len

discussed below. Uesugi (2005) and Fukuda, Kasuya, and Akashi (2006) concentrate

 
credit consistent with the hypothesis that trade creditors are relationship lenders (Uchida, Udell and Watanabe 
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4. Th

is to investigate 

ore specifically 

ng sub-periods 

in the crisis – when we suspect that the financial institution lending channel may have contracted.  

We do this by analyzing both the lending and borrowing sides of trade credit.  The lending side of 

trade 15 rrowing side is 

egressions. The 

ustry (FSSC) to 

survey the balance sheets and income statements of nonfinancial private corporations.  We use 

these data for balance sheet information including accounts receivable and accounts payable.  The 

d “TANKAN”) 

ess the current conditions at the industry level of the domestic economy on a quarterly basis. 

The FSSC and the TANKAN are our main data sources. The FSSC and the TANKAN divide 

industry. Here we explain in detail how sample firms are 

divided. 

 

4.1. Division of Firms by Size of Capital Stock 

In terms of size of capital stock, both the FSSC and the TANKAN divide firms into three 

categories: “large-size” firms (1 billion yen or over), “medium-size” firms (100 million yen to 1 

                                                                                                                                                                        

e Specification and The Data 

As we noted in the previous section, our empirical approach in this paper 

the impact of the Japanese banking crises on the trade credit lending channel.  M

we investigate whether the trade credit channel expanded during the crises – or duri

 credit is reflected in the accounts receivable on firm balance sheets  and bo

reflected in the accounts payable on firm balance sheets.   

This section introduces the data that we use and specifies the linear r

Ministry of Finance compiles Financial Statements Statistics of Corporations by Ind

Bank of Japan compiles a Short-Term Economic Survey of Enterprises (the so-calle

to ass

sample firms by size of capital stock and 

 
2006). 
15 See appendix A.1.2. for further detail. 
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billion yen), and “small-size” firms (10 to 100 million yen).   We will ex

ca

16 ploit these size 

tegories to isolate SMEs and to explore potential differential effects on the lending and borrowing 

size. 

4.2. Division of Firms by Industry 

Both the TANKAN and the FSSC divide firms into refined industries in each of the 

rages, textiles, 

nstruct our data 

. If we cannot 

 FSSC, we drop 

the industry from our data set. Furthermore, we drop any industry if the number of observations in 

the industry is smaller than 10. Second, we adjust the data discontinuity of medium-size firms and 

small-size firms in the FSSC.17 As a result, our data set consists of 22 industries that are listed in 

inimum number of observations in an industry is 49 while the maximum one is 150. 

Th

4.3. Specification 

dium, small) to 

stitution borrowing, 

 time period t. 

                                                       

 

manufacturing sector and the non-manufacturing sector (e.g., food & beve

construction, wholesaling, and so on).  Using the TANKAN and the FSSC, we co

set as follows.  First, we match industries in the FSSC to those in the TANKAN

match an industry because the industry is missing in either of the TANKAN or the

Table 1. The m

e average number of observations per industry is 112.62.  

 

The following is the basic specification for h size firms (h=large, me

determine trade receivables per sales, trade payables per short-term financial in

trade payables, or short-term financial institution borrowing in industry i during a

 
16 Actually the FSSC divides firms into more refined categories (five categories) as well as three categories in 
terms of firm size. However, the TANKAN divides firms into just three categories. In order to match the data 
in the FSSC and the TANKAN, we use the three-category division in the FSSC. 
17 The way to adjust the discontinuity is slightly different across medium-size firms and small-size firms. 
That is why the end of sample period is different across medium-size firms and small size firms in the same 
industry after the adjustment. See the appendix for details of the discontinuity adjustment. Furthermore, the 
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where , ,h i tDep  is the dependent able: , , , ,h i t h i tTR Sales , , , _h i tTP ST Borrow

or  _ST Borrowing . 

, ,h i ting , , ,h i tTP , 

, ,h i t β  is oefficient matrix,  is a matrix of explan a c , ,h i tX atory variables, 

iα  is the industry-specific residual, and , ,h i tε  is the residual with the usual properties (mean 0, 

serially uncorrelated, uncorrelated with , ,h i tX , uncorrelated with iα , and homoscedastic). 

y of trade credit supplied 

e credit demanded expressed as fraction 

so use trade payables and the short-term 

ves in the

 Our

of

 sample

 

v

 ratio and the of trad  

 l

 

first two dependent variables respecti

a turnover

short-term financial institutions

ely are m

quantity 

borrowing. We a

easures of the quantit

expressed as 

dogenous, we use 

the lagged cash flow ( , , 1 , , 1h i t i tlow_ F hSalesCash − −

borrowing respectively for the dependent variables to see how each of these beha

period. We assume iα  to be random effects.18 Since the cash flow may be en

) as instrument variables. 

                                                                                                                                                                         
start of sample period is sometimes different across large-size, medium-size, and small-size firms even in the 
same industry in the FSSC. 
18 We have conducted fixed effects regression as well as random effects regression. By running a Hausman 
test, we have chosen random effects regression. 
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 We will also try the “parsimonious” specification for trade payables

finan

 per short-term 

cial institution borrowing, trade payables, and short-term financial institution borrowing as 

follows. 
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17 , ,4 _ i h i tQ Dummyβ α ε+ + +

 

The description of the variables in X  is in Table 2.  These include a number of variables that 

control for economic conditions including GDP growth and unemployment. We explain some of the 

 variables.  We 

panese banking 

crisis in response to other lending channels contracting.  Specifically we investigate whether SMEs 

used more trade credit during periods where financial insitutions may have contracted their supply 

of credit thus contracting their lending channels.  We also investigate whether other companies 

lent more trade credit during this period. Our crunch dummies identify periods where, if there was 

any contraction of financial institution lending, it likely occurred.  We use  to 

capture the implementation period of the Basle I risk based capital requirements (1990 1Q – 1992 

4Q).  There is evidence that in some countries this may have been associated with a contraction in 

the supply of bank credit (e.g., Haubrich and Wachtel 1993, Berger and Udell 1994, Hancock and 

variables in more detail. 

Our key explanatory variables are our “Crunch” dummies and our Tankan

test the hypothesis that some lending channels may have expanded during the Ja

1_Crunch Dummy
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Wilcox 1994, Wagster 1999).19 is used to capture the period when many 

king institutions 

erative, Cosmo 

 ordered by the 

US regulators to close a arkets, since it had incurred a loss of 

approximately $1.1 billion as a result lent conduct of an employee at its New York 

branch. In addition, the aggregate -banks (so-called Jusen companies) was found 

pture the period (1997 3Q – 1999 1Q) when 

large ities, Hokkaido 

ply of financial 

n index for the lending attitude of 

at time t.20 The larger , the more 

2

financial institutions were in deepest trouble (1994 3Q – 1996 4Q). Five deposit-ta

failed during this period (Tokyo Kyowa Credit Cooperative, Anzen Credit Coop

Credit Cooperative, Kizu Credit Cooperative, and Hyogo Bank). Daiwa Bank was

to be ¥6,410 billion. 3_Crunch Dummy  is used to 

_Crunch Dummy  

ll operations in the US m

of the fraudu

loss of seven non

ca

itie

, ,h i t

y i 

i Secur

financial institutions for h size firms in industr

Dummy  

                   

is to capture the period when Jap

 

the Accord
at in additio

have

.  Consistent with th
n to a general sensitiv

r financial institutions than before failed (Nippon Credit bank, Sanyo Secur

Takushoku Bank, Yamaich s and Tokuyo City Bank).  

Our Tankan variables are also used to identify a contraction in the sup

institutions credit.  Specifically, Tankan  is the diffusio

, ,h i tTankan

willing financial institutions are to lend to h size firms in industry i at time t. 

_Bubble an experienced the so-called bubble 

nding increased 

ements), trade 

economy (1987 1Q – 1990 4Q).21 During the bubble period, financial institution le

substantially. If trade credit and financial institution lending are substitutes (compl

                                    
19  had a more complicated effect in Japan where 

estic banks appear not 
ve been affected by e moral hazard finding, this same research also 

suggests the possibility th ity to capital constraints, international Japanese 
banks may have had an incentive to switch from low risk to high risk within their portfolios (Montgomery 
2005).  This is also consistent with other research that poorly capitalized banks in Japan tended to 
misallocate their loan portfolios to troubled borrowers (Peek and Rosengren 2005).  The implication here for 
viable SMEs may be negative. 
 
20 See Appendix A.2. for the construction of the diffusion index. 
21 See Okina, Shirakawa, and Shiratsuka (2001) for a discussion of the definition of the bubble period in 
Japan. 

 Some researchers have found that Basel may 
international banks appear to be sensitive to capital constraints under Basel while dom
to ha
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credit may decrease (increase) during the bubble period.  captures the fact that the 

ehavior of trade 

driven by larger 

ance more trade ore accounts receivable 

(Calomiris, Himmelberg and Watchtel 1995). 

_CP Dummy

credit, i.e., funding m

commercial paper market was created in 1987 4Q in Japan, which might affect the b

credit issuers or borrowers thereafter.  In particular, this may capture any effect 

firms issuing commercial paper to fin

as collater

bles, and short-term

, th

 financial resource. If t

s may

tRate , and Grow

, 2 _Q Dummy

, , 1 , ,h i t h i tInv Sales−  

m borrowing. Trade rec

the inventories serve as collateral for them , , 1h i tLeverage −

control for the balance sheet condition of the firms. , ,_ h i t hCash Flow Sales , ,i t

captures a possible role of inventories al for trade credit and 

short-ter eivables, trade paya  borrowing may increase if 

. e leverage ratio, is included to 

 is included 

because firms use internally generated cash as a primary he firms have plenty 

of cash, they do not need to borrow externally. Thus firm  extend trade payables and 

short-term borrowing when their cash flow decreases.  

, ,  are included 

cr , and 

 

n 5.1, we explain an important 

heterogeneity across industries and firm-size as well as its implication for the literature. In section 

5.2, we report the results of the trade receivables (per sales) regression. In section 5.3, we report the 

results of the trade payables per short-term financial institution borrowing regression, the trade 

payable regression and the short-term financial institution borrowing regression. 

_ tST Rate

ma

_ tLT Rate

o economic 

_Unemployment

conditions. tTrend

_ tth Rate

, 3_Q Dummy

Q

to control for 

4 _ Dummy  are included for trend removal and seasonal adjustment.22 

5. Empirical Results 

In this section we report the empirical results. In sectio
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5.1. Heterogeneity across Industries and Firm-size 

We begin by explaining our motivation for using disaggregated data to take i

heterogeneity across different groups (industries and firm-size). To see whether there i

group. We report the sign of the estimated coefficient on TANKAN index and its significance in

Table 3. Clearly there exists an important heterogeneity across different g

industries and firm-size, the estimated coefficient on TANKAN index is nega

positive, meaning that those firms reduce their short-term borrowing when finan

financial institutions become more willing to lend.  If we aggregate both the ma

non-manufacturing sectors, we may miss some important information because the

manufacturing sector and that in the non-manufacturing sector may be cancelled out. Therefore 

nto account any 

s a 

non-negligible heterogeneity across different groups, we estimate the parsimonious specification 

model using the short-tem financial institution borrowings as the dependent variable, group by 

 

roups. In some 

tive, rather than 

cial institutions 

become more willing to lend. Overall, the firms in the manufacturing sector tend to increase the 

short-term borrowing while those in non-manufacturing sector tend to decrease it, when the 

23 nufacturing and 

 behavior in the 

we use a subsample that includes only industries in the manufacturing sector and a subsample 

that includes only industries in the non-manufacturing sector respectively for estimation of the 

ct model using all industries in the 

                                                                                                                                                                        

random effect model. We also estimate the random effe

 
22 See Goldberger (1991, pp.185-189) for trend removal and seasonal adjustment. 
23 Some readers might suspect that the firms in the non-manufacturing sector reduce their short-term 
borrowing but increase their long-term borrowing when the financial institutions become more willing to lend. 
To explore this possibility, we use the long-term financial institution borrowing or the sum of short- and 
long-term financial institution borrowing in place of the short-term financial institution borrowing in the 
estimation. We obtain similar results to those obtained from the estimation using the short-term financial 
institution borrowings. See table 4 and table 5. 
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manufacturing sector and the non-manufacturing sector to see how the dependent variable 

 has important 

n whether trade 

credit and financial institution borrowing are substitutes or complements. The literature argues that 

trade credit and financial institution borrowing are complements if trade credit increases when 

25 d this argument 

s become more 

n borrowing is 

size, as is found 

here, trade credit and financial institution borrowing may not be complements even if trade credit 

increases when financial institutions become more willing to lend if financial institution borrowing 

that there is a 

nother way, the 

-size when the 

itutions become more (or 

oss industries and 

 decrease in other 

rthwhile. 

                                           

behaves in the aggregate level.24  

The negative effect of TANKAN index on financial institution borrowing

implications for the literature. First, it has an important implication for the debate o

financial institutions become more willing to lend.  An implicit assumption behin

is that the firms increase their short-term borrowing when financial institution

willing to lend (i.e., the effect of the TANKAN index on financial institutio

assumed to be positive). But if this assumption fails in some industries and firm-

does not concomitantly increase. Second, the heterogeneity above implies 

re-allocation of financial institution lending across industries and firm-size. Put a

volume of lending does not always uniformly change across industries and firm

willingness of financial institutions to lend changes. When financial inst

less) willing to lend, some re-allocation of financial institution lending occurs acr

firm-size: lending may increase in some industries and firm-size while it may

industries and firm-size.  Further investigation of this re-allocation may be wo

             
del assumes the heterogeneity across different groups in terms of the constant 

term (industry-specific residual) in the regression. The heterogeneity we find here is beyond just the constant 
term, because this suggests different groups react in the opposite direction when the lending willingness of 
financial institutions changes. That is why we separate the manufacturing sector and the non-manufacturing 
sector for the given-sized firms first. Then we apply the random effect model for each sector, assuming there 
is no difference across industries within the same sector except for the difference in the constant term. We 
also estimate the random effect model by using all industries in both the manufacturing and 
non-manufacturing sectors, to see whether which sector’s behavior dominates when the two sectors’ behavior 
is different. 
25 See Ono (2001) and Ogawa (2003). 

24 The usual random effect mo
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5.2. Trade Receivables 

We begin by examining whether companies in different size categories increa

of trade credit.  Our empirical results in Table 6 show how much in trade receivab

sed their supply 

les (per sales) h 

size firms would issue conditional on X  (h=large, medium, small), i.e, how much trade credit h 

size firms would provide conditional on X

, ,small i tan

. However, they do not show to whom h size firms 

provide trade credit because we cannot identify who receives the credit provided by h size firms in 

our data. Because all large-size, medium-size, and small-size firms can potentially receive the trade 

credit, we include all Tankan variables, , ,large i tTankan , , ,medium i tTankan , and Tank

our estimation. 

institution lending channels are complements, rather than substitutes, if medium-si

more trade credit as well as borrow more from financial institutions in such a situ

from the data it is not clear who receives trade credit. Thus we cannot be sure wh

meaning that firms provide more trade credit during credit crunch periods.  

generally consistent with an expansion of the trade credit channel that provides 

when there is a contraction in the bank lending channels. In contrast to

, in 

Large-size and small-size firms issue more trade receivables when financial institutions are 

more willing to lend to medium-size firms. This means that the trade credit channel and financial 

ze firms receive 

ation. However, 

ether or not the 

results actually indicate whether trade credit and financial institution lending are complements. 

Most coefficients on the crunch dummy are positive and 13 out of 27 are significantly positive, 

This would be 

SME financing 

 the crunch dummy, most 

coefficients on the bubble dummy are negative, implying a contraction of the trade credit channel 

during the bubble period. This suggests that the trade credit channel and the financial institution 

lending channel are substitutes during the bubble period, given the fact of an expansion of the 

financial institution lending channel during the same period as will be confirmed below. 

 28



One other interesting finding in the receivables regression is the positive

coefficient on the commercial paper dummy, CP_Dummy.  This indicates that the

commercial paper was associated with more extension of trade credit in general.  T

with the possibility that large firm access to the short-term capital markets allow

 and significant 

 introduction of 

his is consistent 

s them to extend 

more trade credit consistent with findings in the U.S. (Calomiris, Himmelberg and Watchtel 1995). 

 

es (per financial 

5.3. Trade Payables and Short-term Financial Institution Borrowing 

Our empirical results in Table 7 and Table 8 show how much trade payabl

institutions borrowings) h size firms would receive conditional on X  (h=large, 

i.e, how mu

medium, small), 

ch trade credit h size firms would receive conditional on X . However, they do not 

show from whom h size firms receive trade credit. In other words, we cannot identify who provides 

this trade credit. 

re negative, and 

ts on the credit 

ncrease in trade 

receivables during the credit crunch periods should match the increase in trade payables during the 

same period.  Given the alleged increase in trade payables during the credit crunch periods, the 

decrease in the ratio of trade payable to the short-term financial institution borrowings during the 

rrowings. To see this 

hort-term financial 

institution borrowings as the dependent variable respectively.  We report the results in Table 9 to 

                                                       

Surprisingly, most coefficients on the credit crunch dummies for SMEs a

many of them are significant. This is surprising given the fact that most coefficien

crunch dummies are positive in the trade receivable (per sales) regression. The i

26

credit crunch periods implies an increase in short-term financial institution bo

more clearly, we estimate the random effect models using trade payables and s

 
26 There is a caveat. In the sample we use the firms whose equity capital is larger than ten million yean. 
Therefore, it might be the case that some of the trade receivables from the sample firms correspond to the 
trade payable of much smaller firms that are not included in the sample. As is shown below, however, the 
results show that the trade payable of the sample firms increases during the credit crunch periods, as is the 
case of trade receivables. 
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Table 12. As is conjectured above, many coefficients on the credit crunch dumm

payable regression and those in the short-term financial institutions borrowing 

significantly positive. Thus trade payables and financial institutions borrowin

increase during the credit crunch periods, after controlling for the effects of oth

27

insurance system during those periods, while we cannot verify this from our data

increase in financial institution borrowings, there are two possible interpretatio

findings might be inconsistent with the credit crunch hypothesis, which is in line w

that cast doubt on the existence of a credit crunch during the Japanese banking crise

Watanabe 2006, and Iwatsubo, forthcoming). Second, these findings might be con

credit crunch hypothesis, in the sense that private financial institutions decrease

during this period (i.e., credit crunch occurred in private sector), but public finan

canceled out this negative effect by increasing their lending. Unfortunately from ou

ies in the trade 

regression are 

g significantly 

er explanatory 

variables.  A possible interpretation of the increase in the trade payables is that a kind of 

spontaneous "convoy system" of Japanese private firms like "keiretsu" might serve as mutual 

. Regarding the 

ns. First, these 

ith those papers 

s because of the 

“convoy system” used by policymakers to manage the crises and evergreening and moral hazard 

problems (e.g., Nakaso 2001, Caballero, Hoshi and Kashyap 2003, Horiuchi and Shimuzu 1998, 

sistent with the 

d their lending 

cial institutions 

r data we cannot 

conclude which interpretation is correct, because we cannot distinguish between private financial 

institution borrowings and public financial institution borrowings in our data. Irrespective of the 

interpretation, the bottom line here is trade payables and short-term financial institution borrowings 

 suggests they work 

as complements during those periods.  

                                                       

move in the same direction during the credit crunch periods in most cases. This

 
27 The introduction of the Special Credit Guarantee Program for Financial Stability during 1998-2001 may 
explain why the coefficient on Credit_Crunch3 is significantly positive. See Ono and Uesugi (2006) for a 
discussion of the role of this program in SME financing in Japan. 
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All coefficients on the bubble dummy are negative and almost all of them

in the trade payables per short-term borrowing regression. In most cases, trad

short-term financial institution borrowings move in the opposite direction during th

This suggests that trade credit and short-term borrowing work as substitutes du

differently. A negative financial shock (e.g., credit crunch) and a positive financ

bubble) can affect the trade credit channel and the f

 are significant 

e payables and 

e bubble period. 

ring the bubble 

period, in contrast to the credit crunch periods. This finding is consistent with our argument in 

section 3 and 4 that different types of financial shocks can affect different lending channels 

ial shock (e.g., 

inancial institution channel differently: as a 

resul ts or substitutes) 

In the parsimonious specification, the coefficients on the TANKAN index in trade payable 

regression and those in short-term borrowing regression have the same sign within each sector-size 

ble 11 and 12)  

nel work as the 

e that there is a 

sector.28 In the 

manufacturing (non-manufacturing) sector, both trade payables and short-term financial institution 

borrowings increase (decrease) when financial institutions become more willing to lend. We argued 

ncrease in some 

industries and firm-size while it may decrease in other industries and firm-size when financial 

institutions become more willing to lend. Since trade payable tends to move in the same direction as 

financial institution borrowing when the financial institution becomes more (or less) willing to lend, 

the effect of financial institution lending re-allocation on SME finance would be magnified by the 

                                                       

t the relation between the trade credit and the financial institution (complemen

can change across the credit crunch periods and the bubble period. 

category except for the small-size firms in the non-manufacturing sector. (See Ta

This suggests that the trade credit channel and the financial institution lending chan

complements, in almost all sector-size categories, during the normal period. Notic

sharp contrast between the manufacturing sector and the non-manufacturing 

in section 5.1 the re-allocation of financial institution lending that the lending may i

 
28 Ono (2001) and Ogawa (2003) investigate the manufacturing sector only. 
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change in trade credit. This suggests the importance of investigating what drives the re-allocation of 

finan

Dummy in the 

that the introduction of commercial paper was associated with a 

larger use of trade credit for small firms. 

 

re available to 

asized that the 

s with different 

institutional and legal infrastructures.  Missing from this static approach, however, is an analysis 

of how the mix of these technologies might be affected by macroeconomic conditions and, 

part s and financial 

ng the dynamic 

pecific lending 

technology provided by a specific type of institution.  For example, one lending channel might 

consist of relationship lending delivered by small banks.  There appears to exist at least nine 

rld) that may be 

g, trade credit, 

equipment lending, real estate-based asset lending, leasing, factoring, small business credit scoring, 

asset-based lending (see Berger and Udell 2006).  We hypothesize that all of these technologies 

but the last two were available in Japan during the banking crises.  We also hypothesize that there 

were five types of institutions that deliver one or more of these technologies during the crisis.  

cial institution lending. 

Consistent with the findings on the commercial paper variable, CP_

receivables regression we find 

6. Conclusion and Future Research 

 Recent research emphasizes the breadth of lending technologies that a

minimize financing constraints faced by SMEs.  This research has also emph

feasibility and the mix of these lending technologies might differ across countrie

icularly, financial shocks such as changes in monetary policy, credit crunche

crises.  This paper builds on the static notion of lending technologies by introduci

concept of “lending channels”. 

 A lending channel is a two dimensional conduit that consists of a s

different lending technologies globally (i.e., available at least somewhere in the wo

used to underwrite SME lending:  relationship lending, financial statement lendin
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Furthermore, we hypothesize that during the Japanese banking crises the combination of lending 

tech  channels. 

cks lead to the 

  The Japanese 

banking crisis may be an interesting test of this behavior given the concern that there may have 

been a contraction of bank credit in the SME sector during this period.  Ideally to test for relative 

 use firm level 

rich enough to 

of lending channels and how flows changed over time.  To 

the apan, however, 

allows us the opportunity for a limited test. 

 Using financial statement data on firms that were aggregated into three size categories 

g channel, trade 

ding channels – 

ver, distinguish 

nding by small 

banks, leasing by regional banks, real estate lending by large banks, etc).  Nevertheless, we could 

test for the possibility that during at least some periods of the Japanese banking crisis, the trade 

ending channels, 

 with evidence 

elsewhere that trade credit expands after financial shocks lead to a contraction of bank and 

non-bank credit.  Specifically, there is evidence in the U.S. that large corporations issue more trade 

credit funded by commercial paper during periods of monetary tightening (Calomiris, Himmelberg 

and Watchtel 1995).  Interestingly our analysis provided some evidence that the supply of trade 

nologies and institution types implied the likely existence of different 24 lending

 The primary focus of our paper is to investigate whether financial sho

contraction of some lending channels that may be offset by an expansion of others.

changes in the importance of lending channels during financial shocks, we would

data on SMEs and firm level data on lenders.  These data would ideally be 

distinguish among the different types 

best of our knowledge, no such data exists in the world today.  Our data on J

(small, medium and large firms) we could uniquely identify one important lendin

credit extended by corporations.  We could also identify a combination of other len

the lending channels provided by banks and non-banks.  We could not, howe

among the many different bank and non-bank lending channels (e.g., relationship le

credit lending channel expanded relative to the combination of bank and non-bank l

the financial institution lending channel. Such a finding would be consistent
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credit did increase with the introduction of the commercial paper market to Japan independent of 

the 

annel expanded 

risis looking at 

both the extension of trade credit (changes in the level of accounts receivable) and the borrowing of 

trade credit (changes in the level of trade payables).  We found some evidence that the trade credit 

e banking crisis 

e complements 

nd the financial 

 controlling for 

the effects of other explanatory variables. In contrast to complementarity of the trade credit channel 

and the financial institution lending channel during the credit crunch periods, we found some 

l are substitutes 

n 3 and 4 that 

tly. A negative 

sitive financial shock (e.g., bubble) can affect the trade 

credit channel and the financial institution channel differently: as a result the relation between the 

trade credit channel and the financial institution channel (complements or substitutes) can change 

on the financial 

condition of individual firms.  It is possible, for example, that the contraction of some of the bank 

lending channels was limited to credit-constrained firms who might have been particularly 

vulnerable to financial distress.  This might have occurred, for example, if large banks contracted 

their supply of financial statement lending (i.e., a contraction of the large bank-financial statement 

banking crises effects. 

 On balance, however we generally did not find that the trade credit ch

relative to the financial institution lending channel during the Japanese banking c

and the financial institution lending move in the same direction during the Japanes

periods: the trade credit channel and the financial institution lending channel ar

during those periods. Moreover, we found some evidence that both the trade credit a

institution lending significantly increased during the Japanese banking crisis, after

evidence that the trade credit channel and the financial institution lending channe

during the bubble period. This finding is consistent with our argument in sectio

different types of financial shocks can affect different lending channels differen

financial shock (e.g., credit crunch) and a po

across the credit crunch periods and the bubble period. 

 Another possibility is that lending channel effects may have depended 

 34



lending channel) – but only to financially constrained SMEs.  Unfortunately, id

financially constrained firms requires at a minimum firm level data, which were not

More complex measures of financial constraints require panel 

entification of 

 available to us.  

data (e.g., Fazzari, Hubbard and 

Pete

 Finally, we note that our data only allow us to uniquely identify one lending channel, the 

trade credit channel. Therefore, it was not possible to test for changes in most of the hypothesized 

 testing whether 

r the regional 

atement lending 

SMEs.  With 31 hypothesized lending channels, there is a very large number of channels that 

could have been affected by the banking crises – most of which we are unable to observe from our 

data. 

ded by different 

Our empirical 

 the paradigm. 

l framework for 

policymakers and bank regulators for analyzing the effects of financial crises on the availability.  

A growing body of empirical evidence suggests that lending to SMEs is not delivered in “one size 

uggests that the 

menu of the lending technologies is quite extensive – with many of these technologies delivered by 

organizationally distinct units and quite often by different types of institutions.  Thus, our 

conjecture that lending technologies delivered by specific types of institutions constitute lending 

channels that may contract or expand in response to financial system shocks seems like a logical 

rson 1988, Kaplan and Zingale 1997, Shikimi 2005, von Kalckreuth 2006). 

lending channels during the Japanese banking crisis.  This precludes, for example,

regional banks increased their relationship lending to SMEs (i.e., whethe

bank-relationship channel increased) to offset a decrease in large bank financial st

to 

 Without data that can clearly identify different lending technologies provi

lenders it may not be possible to adequately test our lending channel paradigm.  

analysis here was quite limited and falls considerably short of a full test of

Nevertheless, we conjecture that our lending channel paradigm may provide a usefu

fits all” package.  Moreover, both academic and practitioner literature strongly s
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extension of the literature on SME credit availability.  Better data and further research, however, 

are required to confirm the empirical and economic significance of our lending channel paradigm.  
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Data Appendix 
 

A

he difference of 
 we pick up in 

veral variables in our estimation. After picking up the items, we need to adjust 
fore constructing the variables in our estimation. We explain the 

adjustment in A.1.3. 
 

anese but not in 
nd another is a 
dustry. In terms 
ve. In terms of 
ns. The English 

nd, in the 
ring sector and 
SSC, firms are 
-manufacturing 

xtiles, construction, wholesaling, and so on).  Put another way, 
not all the data available in Japanese is translated into English. Because there is no guarantee that 

r behaves very similarly in terms of trade credit, we may 
miss some  data into the 
manufactu d industry level 

notes receivable 
ls and accounts 
se that have not 
notes receivable 
iscounted notes 

 seller) is obliged by law 
e discounted notes from the bank that discounted them. In other words, the default 

risk of trade notes belongs entirely to the firm (the commodity seller), even after getting them 
discounted by banks. Therefore, the sum of “bills and accounts receivables” and “amounts of notes 

the following: how much credit sellers are providing to their buyers. In 
 notes receivable discounted” only are quite another: how much money sellers 

 banks in the form of discounted noted. That is why we use the sum of “bills and 
“amounts of notes receivable discounted” as trade receivables  in 

our estimation. 

                                                       

. 1. Financial Statements Statistics of Corporations by Industry (FSSC) 
 

We explain how we use the FSSC in our estimation. In A.1.1, we explain t
data availability in the FSSC. In A.1.2, we explain which item(s) of the FSSC
constructing se
“discontinuities” in these items be

A.1.1. Difference of Data Availability 
 

We note that a significant portion of data in the FSSC is available in Jap
English.  There are two “versions” of the FSSC: one is an English version a
Japanese version. Both versions divide sample firms by size of capital stock and in
of size division, both versions divide firms into three categories as explained abo
industry division, however, there is a significant difference between these two versio
version is a “subset” of the Japanese version in terms of data availability. On the one ha
English version of the FSSC, firms are divided just into two sectors, the manufactu
the non-manufacturing sector. On the other hand, in the Japanese version of the F
divided into more refined industries in each of the manufacturing sector and the non
sector (e.g., food & beverages, te

each refined industry in the same secto
 important information of trade credit if we aggregate such refined

ring sector or the non-manufacturing sector. Therefore we use the refine
data in the Japanese version of the FSSC. 
 

A.1.2. Variables Construction 
 

, ,h i tTR  is the sum of “bills and accounts receivables” and “amounts of 
discounted”. The reason why we use the sum of these two items, instead of “bil
receivables” only, is as follows.29 “Bills and accounts receivables” include only tho
been discounted. “Amounts of notes receivable discounted” are the amount of trade 
that have already been discounted but have not become due. If the issuer of the d
(the commodity buyer) defaults on the liabilities, the firm (the commodity
to buy back th

receivable discounted” is 
contrast, “amounts of
are borrowing from
accounts receivables” and , ,h i tTR

 
29 Here we follow an explanation by Ono (2001). 
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, ,h i tTP  is “bills and accounts payable”. , ,_ h i tST Borrowing  is “s
ne should notice that short-term borrowings from non-banks are also

_ST Borrowin

hort-term bank 
borrowings”.  included in the 
item  bank borrowings”, which is ve is why we describe 

O
 “short-term ry misleading. That 

, ,h i tg  as “s ncial institution borrowings” in Table hort-term fina 2 rather than 

borrowings”. “short-term bank _Cash Flow −  is the sum , , 1h i t

“depreciation”. 
of “ordinary income” and 

 

e discontinuities 
ple every April: 
g the following 

three rters c  method so that 
there is no problem of the sample renewal. We correct the effect of sample changes to keep 

ium irm ing Institute for 

Let 

A.1.3. Adjustment for Sample Discontinuities in the FSSC 
 

There are discontinuities in the quarterly time series data of the FSSC. Th
arise from a complete renewal of medium-size firms and small-size firms in the sam
samples are changed in the first quarter (April to June) of fiscal year and fixed durin

 qua .  In contrast, large-size firms are sampled by omplete enumeration

consistency of time series data of med -size f s and small-size firms, follow
Social Engineering, Inc. (1976). 

1,t iρ −  be the change rate of total assets per firm from the th quarter of the fiscal 

year  to the 4th quarter of the fiscal year 

i
1t − t −  and 1,t in −  be the number of firms that are 

creat quarter of the fiscal yed between the first ear t 1−  and i th quarter of the fiscal year 1t −  
1

1,
end end

respectively. 

1,4
1,

1,4 1,

t t
t i

t t i

A A
NF NF

ρ − −
−

− −

   
=       
   

 

NF NF−

1,
end
t iA −  is the total assets of the first quarter samples of fiscal year 1t −  

t  

i

,1 1,4
1, 4

t t
t in i−
− = ⋅  

where as of the end of the 

quarter of fiscal 
of fiscal year 

en by 

i th quarter of fiscal year 1t − 30 and ,t iNF  is the number of firms as of the i th 
year t .31 The total assets per firms that newly enter the samples at the first quarter 
is giv

,1 1,4

,1 1,4

beginning end
t t

t t

A A
NF NF

−

−

−

−
 

where ,1
beginning
tA  is the total assets of the first quarter samples of fiscal year t  as of the beginning 

an be calculated as 
s. 

                                                       

of the first quarter of fiscal year t . The discontinuity-adjusted total assets c
follow

1t −  t

 
30 The FSSC contains the figures in the balance sheet for both the beginning and end of each quarter covered 
for the same sample. 
31 We spread out evenly over the past one fiscal year the increment of firms between the fourth quarter in 
fiscal year and the first quarter in fiscal year . 

 38



( )
( )

,1 1,4
1, 1, 1,

,1 1,4 1,

1, 1,,1 1,4 ,1 1,4
1,

,1 1,4 1,4 1,4

,1 1,4

1

4

( )

beginning end
t tend end

t i t i t i
t t t i

endbeginning end
t i t it t t t end

t iend
t t t t

beginning end
t t

A A
A n A

NF NF

A NFA A NF NF
i A

NF NF A NF

A A

ρ
−

− − −
− −

− −− −
−

− − −

−

−
= ⋅ ⋅ +

−

− −
= ⋅ ⋅ ⋅

−

−

%

1,4t endNF −
  

 +

14 tA −

= 1,
,4 1,

1 t iend
t i

i A
NF −

− 

Assuming that balance sheet variables grow at the same rate between those firms that newly enter 
the samples and those that have been in the samples since the previous fiscal year, all the balance 
sheet variables as of the th quarter of fiscal year 


 

i t  

⋅ ⋅ + ⋅ 

1−

1,t−

are multiplied by the following multiplier: 
 

,1 1,4 4

1,4 1,

( )
1

4

beginning end
t t

end
t t i

A A NF
i

A NF
−

− −

−
+                 

 
Samples of firm ity less than 100 million yen until the fourth q

year 1988 are chosen from the lists as of January of calendar year 1

         (A1) 

s with equ uarter of fiscal 
−t  and fixed

fiscal year t . Following Institute for Social Engineering, Inc. (1976) to correct 
irms, we multiply all the balance sheet variable

1−t  by 

 throughout the 
for this sample 

selection lag for the small-size f  s as of the th 
quarter of fiscal year 

i
,1 1,1t t−NF NF  before w e make adjustment of (A1). Samp f 

r cal year 1989 are chosen 
from ear 

les o
 of fis

 the lists as of October of calendar y 1−t  and fixed throughout the fiscal year . 
Ther l year 

t
1−t  by

1)  

firms with equity less than 100 million yens after the first quarte

efore, we multiply all the balance sheet variables as of the i th quarter of fisca

( ), 1, 1,/ 2 / 2t i t i t iNF NF NF− −+ before we make adjustment o 32

 
f (A .

ort-Term Economic Survey of Enterprise (so-called ``TANKAN") 
 

The survey asks the sample firms if banks are willing (X1) normally ready (X2), or 
unwilling (X3) to lend to them. Then, DI (diffusion index) for lending attitude of financial 
institutions (“Accommodative” minus “Severe”) is calculated as follows. 
 
DI={The number of firms answering (X1)－The number of firms answering (X3)}/{The number of 
respondents}. 

                                                       

 
A.2. Sh

 
32 We follow Hosono (2005). 
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Figure 1 
 
Lending Technologies

TECHNOLOGY TYPE BORROWER INFORMATION
Relationship Lending Relationship Opaque Soft
Financial Statement Lending Transaction Transparent Hard
Asset-Based Lending Transaction Opaque Hard
Factoring Transaction Opaque Hard
Leasing Transaction Opaque and Transparent Hard
Small Bus. Credit Scoring Transaction Opaque Har
Equipment Lending Transaction Opaque and Transparent Hard

Estate-Based Lending Transaction Opaque and Transparent Hard
Trade Credit Transaction Opaque and Transparent Soft and Hard

d

 
Real 

 
 
Figure 2 
 
U.S. Lending Channels: Normal Times

Large Banks Small Banks Com. Fin. Cos. Corporations
Relationship Lending o
Financial Statement Lending o o
Asset-Based Lending o o o
Factoring o o o
Leasing o o o
Small Bus. Credit Scoring o o
Equipment Lending o o
Real Estate-Based Lending o o  
Trade Credit o  
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Figure 3 
 
U.S. Lending Channels: Credit Crunch (1990-1992) - Risk-Based Capital Hypothesis

Large Banks Small Banks Com. Fin. Cos. Corporations
Relationship Lending o
Financial Statement Lending x o
Asset-Based Lending x o o
Factoring x o o
Leasing x o o
Equipment Lendiing x o  
Real Estate-Based Lending x o

 Credit o  Trade
 
 
Figure 4 
 
U.S. Lending Channels: Credit Crunch (1990-92) - Regulatory Scrutiny Hypothesis

Large Banks Small Banks Com. Fin. Cos. Corporations
Relationship Lending x
Financial Statement Lending x x
Asset-Based Lending x x o
Factoring x x o

ng x x o
Equipment Lending x x  
Real Estate-Based Lending x x
Trade Credit o  

Leasi

 
 
Figure 5 
 
U.S. Lending Channels: Credit Crunch (1990-92) - Capital Shock Hypothesis

Large Banks Small Banks Com. Fin. Cos. Corporations
Relationship Lending o/x
Financial Statement Lending x o/x
Asset-Based Lending x o/x o
Factoring x o/x o
Leasing x o/x o
Equipment Lending x o/x  
Real Estate-Based Lending x o/x
Trade Credit o  
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Figure 6 
 
Japanese Lending Channels: Normal Times

City Regional Shinkin Gov't Non-Bank 
Banks Banks Banks Affil. Banks* Shoko Corporations

Relationship Lending  o o o o
Financial Statement Lending o o o o  
Factoring o o o o
Leasing o o o o o
Small Bus. Credit Scoring o  
Equipment Lending o o o o o
Real Estate-Based Lending o o o o o
Trade Credit o
Sogo Shosha Lending o
Keiretsu/Subcontracting Lending o

*Development Bank of Japan, Shoko Chukin Bank, Japan Finance Corporation for Small Business, 
ife Finance Corporation,Okinawa Development Finance Corporation, Housing Loan Corporation 

and Agriculture, Forestry and Fisheries Finance Corporation.  
 National L

 
 
Figure 7   
 
Japanese Lending Channels: Credit Crunch (1990-1992) - Risk-Based Capital Hypothesis

City Regional Shinkin Gov't Non-Bank 
Banks Banks Banks Affil. Banks* Shoko Corporations

Relationship Lending  o/x o o o
Financial Statement Lending x o/x o o  
Factoring x o/x o o
Leasing x o/x o o o

ent Lending x o/x o o o
Real Estate-Based Lending x o/x o o o
Trade Credit o
Sogo Shosha Lending o
Keiretsu/Subcontracting Lending o  

Equipm

 
 
Figure 8 
 
Japanese Lending Channels: Credit Crunch (1990-2000) - Capital Shock Hypothesis

City Regional Shinkin Gov't Non-Ba k 
Banks Banks Banks

n
Affil. Banks* Shok Corporations

Relationship Lending  x x o o
Financial Statement Lending x x x o  
Factoring x x x o
Leasing x x x o o
Equipment Lending x x x o o
Real Estate-Based Lending x x x o o
Trade Credit o/x
Sogo Shosha Lending o/x
Keiretsu/Subcontracting Lending o/x

o
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Figure 9 
 
Japanese Lending Channels: Credit Crunch (1990-2000) - Real Estate Lending Channel

City Regional Shinkin Gov't Non-Bank 
Banks Banks Banks Affil. Banks* Shoko Corporations

Relationship Lending  o o o o
Financial Statement Lending o o o o  
Factoring o o o o
Leasing o o o o o
Equipment Lending o o o o o
Real Estate-Based Lending x x x x x
Trade Credit o

osha Lending o
ontracting Lending o  

Sogo Sh
Keiretsu/Subc

 
 
Figure 10 
 
Japanese Lending Channels: Monetary Policy - Today (Tight Money)

City Regional Shinkin Gov't Non-Bank 
Banks Banks Banks Affil. Banks* Shoko Corporations

Relationship Lending  x x o o
Financial Statement Lending x x x o  
Factoring x x x o
Leasing x x x o o
Small Bus. Credit Scoring x  
Equipment Lending x x x o o
Real Estate-Based x x x o o

edit o
Sogo Shosha Lending o
Keiretsu/Subcontracting Lending o  

Trade Cr

 
 
 

Figure 11 
 
Japanese Lending Channels - Our Analysis

City Regional Shinkin Gov't Non-Bank 
Banks Banks Bank Affil. Banks* Shoko Corporations

Relationship Lending  b b b
Financial Statement Lending b b b b n
Factoring b b b b  
Leasing b b b b n
Real Estate-Based b b b b n
Trade Credit t
Sogo Shosha Lending  s*
Keiretsu/Subcontracting Lending k*

b n t
Our analysis: (Bank Loans) vs. (Non-Bank vs. (Trade Credit)

Shoko)

*Note: Sogo Shosha lending channel and keiretsu/subcontracting lending channel are excluded from analysis.  
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Industry
Large Medium Small

Food & Beverages 1974 Q2 - 2005 Q4 1974 Q2 - 2005 Q1 1967 Q3 - 2004 Q4
Textiles 1974 Q2 - 2005 Q4 1974 Q2 - 2005 Q1 1967 Q3 - 2004 Q4
Lumber & Wood Products 1975 Q3 - 2005 Q4 1975 Q3 - 2005 Q1 1975 Q3 - 2004 Q4
Pulp & Paper 1974 Q2 - 2005 Q4 1974 Q2 - 2005 Q1 1967 Q3 - 2004 Q4
Chemicals 1974 Q2 - 2005 Q4 1974 Q2 - 2005 Q1 1967 Q3 - 2004 Q4
Petroleum & Coal Products 1975 Q3 - 2005 Q4 1975 Q3 - 2005 Q1 1975 Q3 - 2004 Q4
Ceramics, Stone & Clay 1975 Q3 - 2005 Q4 1975 Q3 - 2005 Q1 1975 Q3 - 2004 Q4
Iron & Steel 1974 Q2 - 2005 Q4 1974 Q2 - 2005 Q1 1967 Q3 - 2004 Q4
Nonferrous Metals 1974 Q2 - 2005 Q4 1974 Q2 - 2005 Q1 1974 Q3 - 2004 Q4
Processed Metals 1974 Q2 - 2005 Q4 1974 Q2 - 2005 Q1 1967 Q3 - 2004 Q4
Industrial Machinery 1974 Q2 - 2005 Q4 1974 Q2 - 2005 Q1 1967 Q3 - 2004 Q4
Electrical Machinery 1974 Q2 - 2005 Q4 1974 Q2 - 2005 Q1 1967 Q3 - 2004 Q4
Motor Vehicles 1992 Q4 - 2005 Q4 1992 Q4 - 2005 Q1 1992 Q4 - 2004 Q4
Precision Machinery 1975 Q3 - 2005 Q4 1975 Q3 - 2005 Q1 1975 Q3 - 2004 Q4
Other Manufacturing 1974 Q2 - 2005 Q4 1974 Q2 - 2005 Q1 1967 Q3 - 2004 Q4
Mining 1983 Q2 - 2005 Q4 1983 Q2 - 2005 Q1 1983 Q2 - 2004 Q4
Construction 1983 Q2 - 2005 Q4 1983 Q2 - 2005 Q1 1983 Q2 - 2004 Q4
Transportation 1983 Q2 - 2005 Q4 1983 Q2 - 2005 Q1 1983 Q2 - 2004 Q4
Wholesaling 1983 Q2 - 2005 Q4 1983 Q2 - 2005 Q1 1983 Q2 - 2004 Q4
Retailing 1983 Q2 - 2005 Q4 1983 Q2 - 2005 Q1 1983 Q2 - 2004 Q4
Real Estate 1983 Q2 - 2005 Q4 1983 Q2 - 2005 Q1 1983 Q2 - 2004 Q4
Services 1983 Q2 - 2005 Q4 1983 Q2 - 2005 Q1 1983 Q2 - 2004 Q4

Firm Size
Table 1: Industries and Sample Period
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Variable Description
TRh, i, t Trade receivables of h size firms in industry i at the end of time t

Salesh, i, t Sales of h size firms in industry i during time t

TPh, i, t Trade payables of h size firms in industry i at the end of time t

ST_Borrowingh, i, t Short-term financial institution borrowings of h size firms
in industry i at the end of time t

Tankanh, i, t Diffusion index for lending attitude of financial institutions
for h size firms in industry i at time t

Bubble_Dummy 1 in 1987 1Q - 1990 4Q, 0 otherwise
CP_Dummy 1 from 1987 4Q onwards, 0 otherwise

Crunch_Dummy1 1 in 1990 1Q - 1992 4Q, 0 otherwise

Crunch_Dummy2 1 in 1994 3Q - 1996 4Q, 0 otherwise

Crunch_Dummy3 1 in 1997 3Q - 1999 1Q, 0 otherwise

Invh, i, t-1 Inventories of h size firms in industry i at the end of time t-1

Leverageh, i, t-1 Ratio of total liabilities to total assets of h size firms
in industry i at the end of time t-1

Trendh, i, t Trend

ST_Ratet Short-term interest rate at time t

LT_Ratet Long-term interest rate at time t

Unenployment_Ratet Unemployment rate at time t

Growth_Ratet GDP growth rate at time t (% change from the previous year)
Q2_Dummy 1 in 2Q, 0 otherwise
Q3_Dummy 1 in 3Q, 0 otherwise
Q4_Dummy 1 in 4Q, 0 otherwise

Table 2: Variables for h Size Firms in Industry i (h = large; medium; small)

 

 52



Industry
Food & Beverages + *** + *** +
Textiles + *** + *** -
Lumber & Wood Products + + + **

Pulp & Paper + *** + * -
Chemicals + + *** -
Petroleum & Coal Products + ** + -
Ceramics, Stone & Clay + + + **

Iron & Steel + + + *

Nonferrous Metals + *** + *** + **

Processed Metals + *** + *** + ***

Industrial Machinery + + -
Electrical Machinery + + *** + **

Motor Vehicles - + ** -
Precision Machinery - + *** - ***

Other Manufacturing - + +
Mining - - + **

Construction - - -
Transportation - + -
Wholesaling - +
Retailing - *** + - *

Real Estate + - ** -
Services - - -

   and * denotes significant at 10%.
Note: *** denotes significant at 1%, ** denotes significant at 5%,

Table 3: Effect of TANKAN Index on the Level of ST Borrowings

Large Medium Small

-
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Industry
Food & Beverages - *** - -
Textiles + + -
Lumber & Wood Products + + -
Pulp & Paper - - - ***

Chemicals - * + +
Petroleum & Coal Products + *** - -
Ceramics, Stone & Clay - - +
Iron & Steel + *** - -
Nonferrous Metals - *** + -
Processed Metals + - - **

Industrial Machinery + - -
Electrical Machinery - * + *** -
Motor Vehicles - - -
Precision Machinery - + -
Other Manufacturing - ** - - *

Mining + + +
Construction + - -
Transportation - ** - - ***

Wholesaling - -
Retailing - *** - - ***

Real Estate - - -
Services - - -

   and * denotes significant at 10%.
Note: *** denotes significant at 1%, ** denotes significant at 5%,

Table 4: Effect of TANKAN Index on the Level of LT Borrowings

Large Medium Small

-
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Industry
Food & Beverages + + ** -
Textiles + *** + *** -
Lumber & Wood Products + + +
Pulp & Paper + * + - *

Chemicals - + *** +
Petroleum & Coal Products + *** + -
Ceramics, Stone & Clay + + +
Iron & Steel + ** - +
Nonferrous Metals + *** + *** +
Processed Metals + *** + -
Industrial Machinery + + -
Electrical Machinery + + *** +
Motor Vehicles - + -
Precision Machinery - + ** - **

Other Manufacturing - + -
Mining - - + **

Construction - - -
Transportation - * + - ***

Wholesaling - -
Retailing - *** - - ***

Real Estate - - * -
Services - - -

   and * denotes significant at 10%.
Note: *** denotes significant at 1%, ** denotes significant at 5%,

Table 5: Effect of TANKAN Index on the Level of ST and LT Borrowings

Large Medium Small

-
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Independent Variable
Tankanlarge 0.000 -0.001 ** 0.010 *** 0.000 0.000 0.002 -0.001 *** -0.002 *** -0.004 ***

Tankanmedium 0.001 *** -0.001 0.006 *** 0.000 -0.002 *** 0.007 *** 0.001 *** -0.001 0.008 ***

Tankansmall 0.000 0.001 -0.005 *** -0.001 ** 0.002 *** -0.005 *** 0.000 0.002 *** -0.002 ***

Bubble_Dummy -0.013 -0.027 0.065 -0.044 *** -0.025 -0.070 0.004 -0.005 -0.035
CP_Dummy 0.081 ** -0.062 0.263 ** 0.035 0.008 0.028 0.023 -0.054 * 0.112 **

Crunch_Dummy1 0.054 ** 0.053 * 0.155 0.044 *** 0.046 * 0.100 0.041 *** 0.047 * 0.063
Crunch_Dummy2 0.013 0.041 * -0.164 ** 0.038 *** 0.055 *** -0.017 0.058 *** 0.072 *** 0.029
Crunch_Dummy3 0.027 0.026 0.247 *** 0.024 0.021 0.208 *** -0.001 -0.009 0.063

Invlarge, i, t-1 0.203 *** 0.108 *** 0.231 *** 0.052 *** 0.033 -0.103 ** -0.005 0.071 ** -0.154 ***

Invmedium, i, t-1 -0.116 *** 0.718 *** -0.150 ** 0.107 *** 0.860 *** 0.082 * -0.028 * 0.485 *** 0.058 *

Invsmall, i, t-1 -0.031 0.481 *** -0.190 *** 0.000 0.388 *** -0.006 0.072 *** 0.484 *** 0.078 ***

Leveragelarge, i, t-1 1.735 *** 0.213 ** 3.987 *** -0.100 0.649 *** 1.214 *** 0.042 0.546 *** 0.113
Leveragemedium, i, t-1 0.584 *** 0.112 1.987 *** -0.013 0.254 * -0.547 -0.059 0.297 ** -0.062
Leveragesmall, i, t-1 -0.092 0.764 *** -2.145 *** -0.098 1.112 *** -1.839 *** 0.026 0.594 *** -0.975 ***

Cash_Flowlarge, i, t 6.837 *** 4.220 *** 5.285 *** 1.109 ** 4.084 *** 0.354 0.695 ** 4.906 *** 1.001 **

Cash_Flowmedium, i, t -3.622 ** -0.806 5.312 ** 3.607 *** 0.619 5.486 *** -1.448 ** -3.102 ** -2.722 **

Cash_Flowsmall, i, t -0.573 2.926 ** -10.900 *** -1.027 2.462 * -4.633 *** 1.258 ** 3.805 *** 1.864 ***

Trend 0.000 0.000 0.013 *** -0.004 *** 0.001 -0.001 -0.002 *** 0.001 -0.005 ***

Unenployment_Ratet -0.015 -0.019 -0.069 0.004 -0.006 -0.021 -0.008 -0.033 ** 0.031
ST_Rate 0.002 -0.027 *** 0.157 *** -0.001 -0.026 *** 0.056 ** -0.008 *** -0.028 *** -0.019
LT_Rate -0.007 0.018 * -0.090 * -0.008 0.017 ** -0.050 * -0.005 0.010 0.006

Growth_Rate -0.814 *** -0.146 -3.225 *** -0.447 ** -0.697 ** -0.476 -0.373 *** -0.789 *** -0.026
Q2_Dummy 0.006 0.068 *** -0.001 0.031 *** 0.048 *** 0.130 *** -0.026 *** 0.000 -0.010
Q3_Dummy -0.059 *** 0.033 -0.113 -0.003 0.034 * 0.017 -0.030 *** 0.006 -0.033
Q4_Dummy -0.015 0.072 *** -0.082 -0.005 0.032 * 0.048 -0.045 *** -0.005 -0.039
Constant -1.107 *** -0.682 *** -4.863 *** 1.331 *** -1.546 *** 1.812 ** 1.270 *** -0.797 *** 2.078 ***

R Square 0.004 0.393 0.606 0.013 0.461 0.437 0.038 0.352 0.531
Note: *** denotes significant at 1%, ** denotes significant at 5%, and * denotes significant at 10%.

Table 6: Trade Receivables/Sales

Mfr Non-Mfr

Large Medium Small

All Mfr Non-Mfr All Mfr Non-Mfr All
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Independent Variable
Tankanlarge -0.001 *** -0.004 *** 0.001 -0.003 *** -0.005 *** -0.006 *** -0.002 ** -0.003 ** -0.005 **

Tankanmedium 0.000 0.004 *** 0.010 *** -0.002 * -0.004 ** 0.014 *** -0.005 *** -0.011 *** 0.010 ***

Tankansmall 0.001 -0.001 0.003 * -0.001 0.001 0.001 0.000 0.011 *** -0.002
Bubble_Dummy -0.156 *** -0.237 *** -0.045 -0.152 *** -0.261 *** -0.073 -0.446 *** -0.577 *** -0.033

CP_Dummy -0.003 0.024 0.110 -0.032 -0.032 0.224 * 0.275 *** 0.371 ** 0.186
Crunch_Dummy1 -0.170 *** -0.205 ** 0.123 -0.274 *** -0.327 *** 0.051 -0.183 ** -0.246 ** -0.043
Crunch_Dummy2 0.007 -0.063 -0.142 ** -0.015 -0.084 -0.104 -0.040 -0.012 -0.062
Crunch_Dummy3 0.055 0.011 0.211 *** -0.184 *** -0.220 ** 0.017 -0.106 -0.112 -0.008

Invlarge, i, t-1 -0.210 *** -0.604 *** -0.097 ** -0.216 *** 0.004 -0.373 *** -0.318 *** 0.310 * -0.337 ***

Invmedium, i, t-1 0.025 -0.899 *** 0.009 -0.076 -0.780 *** 0.110 0.216 ** 0.284 0.057
Invsmall, i, t-1 0.046 0.574 *** -0.022 0.103 * 0.851 *** 0.039 0.006 -0.951 *** 0.015

Leveragelarge, i, t-1 -0.934 *** -5.450 *** 0.263 1.196 *** -0.232 3.308 *** -0.322 2.092 *** 2.210 ***

Leveragemedium, i, t-1 0.803 *** 1.611 *** 0.560 0.196 3.035 *** -0.733 -0.212 2.590 *** 0.856
Leveragesmall, i, t-1 -0.613 *** 0.169 -1.897 *** -0.656 *** 0.940 ** -1.805 *** -0.101 -0.347 -1.612 ***

Cash_Flowlarge, i, t 2.122 * -4.016 ** -1.596 * 1.360 4.679 ** -0.224 -3.276 * 2.251 2.293 **

Cash_Flowmedium, i, t -3.163 -0.069 -4.754 *** -5.438 * 10.195 ** -10.367 *** 7.652 * 24.794 *** -11.682 ***

Cash_Flowsmall, i, t 0.872 1.232 -1.900 * 4.326 ** -3.340 3.227 ** 1.882 -7.117 2.011
Trend 0.008 *** -0.002 0.015 *** 0.005 *** 0.003 0.006 -0.019 *** -0.016 *** -0.003

Unenployment_Ratet -0.077 *** 0.003 0.061 -0.092 *** -0.009 0.067 0.070 0.120 0.145 **

ST_Rate -0.017 -0.017 0.053 * -0.060 *** -0.061 *** 0.007 -0.068 *** -0.026 -0.085 **

LT_Rate 0.110 *** 0.122 *** 0.048 0.145 *** 0.160 *** 0.064 0.098 *** 0.047 0.150 ***

Growth_Rate 2.536 *** 3.242 *** 0.173 3.026 *** 2.208 ** -0.131 3.619 *** 0.752 0.813
Q2_Dummy -0.023 -0.026 -0.058 *** 0.022 0.117 ** -0.038 0.112 ** 0.157 ** -0.095
Q3_Dummy -0.025 0.014 -0.144 *** 0.028 0.058 -0.132 * 0.127 ** 0.079 * -0.168 **

Q4_Dummy -0.004 0.012 -0.063 0.051 0.039 -0.028 0.101 ** -0.016 -0.056
Constant 0.424 4.331 *** -0.606 0.277 -2.744 *** -0.406 4.315 *** -0.426 0.163
R Square 0.068 0.379 0.695 0.140 0.217 0.640 0.314 0.390 0.535

All Mfr Non-Mfr All Mfr Non-Mfr All

Note: *** denotes significant at 1%, ** denotes significant at 5%, and * denotes significant at 10%.

Table 7: Trade Payables/Short-term Financial Institution Borrowings

Mfr Non-Mfr

Large Medium Small
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Independent Variable
Tankan -0.002 *** -0.002 *** 0.002 ** -0.006 *** -0.006 *** 0.002 * -0.006 *** -0.005 *** -0.002 *

Bubble_Dummy -0.143 *** -0.199 *** -0.028 -0.175 *** -0.225 *** -0.010 -0.365 *** -0.430 *** -0.010
CP_Dummy -0.150 *** -0.124 * -0.228 *** 0.019 0.018 -0.036 0.273 *** 0.247 ** 0.035

Crunch_Dummy1 -0.267 *** -0.259 *** -0.057 -0.317 *** -0.320 *** -0.094 * -0.205 *** -0.168 * -0.104 *

Crunch_Dummy2 -0.045 -0.046 -0.075 ** -0.069 -0.085 -0.048 -0.031 0.020 -0.063
Crunch_Dummy3 0.033 0.053 0.080 * -0.172 *** -0.183 *** -0.063 -0.057 -0.065 0.014

Invi, t-1 -0.129 *** -0.825 *** 0.048 ** -0.183 *** -1.067 *** -0.119 *** -0.078 -1.158 *** -0.129 ***

Leveragei, t-1 -0.844 *** -0.607 -1.159 *** 0.337 *** 1.376 *** -0.735 *** 0.094 0.929 ** -0.605 **

Cash_Flowi, t 0.262 1.495 -0.582 * -1.488 2.226 -4.464 *** 5.423 *** 11.476 *** -4.316 ***

Trend 0.014 *** 0.012 *** 0.017 *** 0.005 *** 0.004 * 0.009 *** -0.013 *** -0.014 *** 0.000
Unenployment_Ratet -0.169 *** -0.175 *** -0.092 *** -0.084 *** -0.053 -0.085 *** 0.091 ** 0.133 ** 0.017

ST_Rate -0.029 ** -0.023 * 0.001 -0.050 *** -0.036 ** -0.010 -0.041 *** -0.026 -0.078 ***

LT_Rate 0.130 *** 0.120 *** 0.082 *** 0.161 *** 0.149 *** 0.086 *** 0.149 *** 0.146 *** 0.144 ***

Growth_Rate 3.562 *** 3.334 *** 1.634 *** 3.314 *** 3.151 *** -0.002 1.222 * -0.897 0.823
Q2_Dummy -0.014 -0.001 -0.051 * -0.003 0.028 -0.093 *** 0.041 0.057 -0.040
Q3_Dummy -0.010 -0.004 -0.059 ** -0.028 0.011 -0.148 *** 0.073 0.145 ** -0.118 ***

Q4_Dummy 0.007 -0.004 -0.006 -0.005 0.000 -0.075 ** 0.054 0.066 -0.031
Constant 0.043 0.689 -0.761 * 0.454 *** 0.124 0.528 2.369 *** 2.037 *** 1.479 ***

R Square 0.161 0.199 0.119 0.198 0.178 0.448 0.320 0.348 0.403
Note: *** denotes significant at 1%, ** denotes significant at 5%, and * denotes significant at 10%.

Table 8: Trade Payables/Short-term Financial Institution Borrowings: Parsimonious Specification

Mfr Non-Mfr

Large Medium Small

All Mfr Non-Mfr All Mfr Non-Mfr All
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Independent Variable
Tankanlarge -0.003 *** -0.008 *** -0.051 *** -0.001 ** -0.001 -0.050 *** -0.003 0.001 -0.100 ***

Tankanmedium -0.001 -0.001 0.108 *** 0.000 0.003 *** 0.087 *** -0.003 0.005 *** 0.188 ***

Tankansmall 0.008 *** 0.018 *** 0.042 *** 0.001 -0.001 0.027 ** 0.004 -0.006 *** 0.072 ***

Bubble_Dummy -0.117 * -0.355 ** -0.560 -0.005 -0.057 -0.213 -0.054 -0.027 -0.699
CP_Dummy 0.055 0.256 2.258 ** 0.191 *** 0.050 1.630 ** 0.310 ** -0.092 3.678 **

Crunch_Dummy1 0.085 -0.304 1.636 * 0.042 -0.004 1.017 0.177 0.093 3.325 **

Crunch_Dummy2 0.100 -0.002 -0.376 0.086 ** -0.020 -0.263 0.440 *** 0.115 -0.568
Crunch_Dummy3 0.113 0.006 1.189 * 0.039 0.020 0.442 0.065 0.020 1.221

Invlarge, i, t-1 -0.207 ** 1.398 *** -3.785 *** -0.012 -0.094 -4.147 *** -0.021 -1.020 *** -8.405 ***

Invmedium, i, t-1 0.053 -2.026 *** 1.907 *** -0.049 -0.561 *** 2.112 *** 0.076 0.314 ** 4.372 ***

Invsmall, i, t-1 -0.057 -2.229 *** 0.598 -0.036 -0.248 *** 1.110 *** -0.351 ** -0.489 *** 1.833 **

Leveragelarge, i, t-1 4.192 *** -8.816 *** 27.467 *** 0.695 ** -3.330 *** 20.973 *** 1.536 * -5.754 *** 41.245 ***

Leveragemedium, i, t-1 3.802 *** 7.923 *** -1.656 1.315 *** 1.920 *** -0.278 1.595 ** 1.799 *** -2.449
Leveragesmall, i, t-1 1.172 *** -4.074 *** -9.810 *** 0.190 -0.923 *** -4.205 1.236 ** -0.176 -9.379
Cash_Flowlarge, i, t -2.050 -12.352 ** -17.796 ** -0.131 1.541 -14.892 ** 0.037 8.675 *** -42.386 ***

Cash_Flowmedium, i, t -5.756 29.799 *** -40.994 ** -2.056 -1.685 -30.250 ** -2.196 -20.608 *** -50.901
Cash_Flowsmall, i, t -0.487 -11.511 6.110 -0.280 -0.937 11.283 -3.769 2.055 9.696

Trend 0.041 *** -0.005 *** 0.056 * 0.010 *** -0.004 *** 0.021 0.016 *** -0.003 0.031
Unenployment_Ratet -0.220 *** 0.180 *** 0.744 -0.103 *** 0.024 0.706 * -0.491 *** -0.146 ** 0.836

ST_Rate 0.006 0.091 * 0.279 -0.013 0.020 * 0.121 -0.076 ** 0.004 0.170
LT_Rate 0.098 *** 0.000 -0.059 0.044 *** 0.009 -0.044 -0.013 0.003 -0.501

Growth_Rate 2.345 ** -2.977 -3.041 0.929 * 0.018 -1.374 -0.660 1.792 * -12.237
Q2_Dummy -0.118 ** -0.014 0.379 -0.047 -0.008 0.818 * -0.149 * -0.061 1.752 *

Q3_Dummy -0.142 ** -0.073 -0.397 -0.062 * -0.034 0.087 -0.228 ** -0.113 * -0.062
Q4_Dummy -0.037 -0.131 0.158 0.013 -0.015 0.608 -0.045 -0.026 1.168
Constant -9.400 *** 5.429 *** -14.942 * -1.478 ** 2.860 *** -12.325 * -0.146 5.606 *** -13.274
R Square 0.164 0.190 0.690 0.143 0.418 0.639 0.144 0.378 0.666

Note: *** denotes significant at 1%, ** denotes significant at 5%, and * denotes significant at 10%.

Table 9: Trade Payables

Mfr Non-Mfr

Large Medium Small

All Mfr Non-Mfr All Mfr Non-Mfr All
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Independent Variable
Tankanlarge -0.001 -0.004 ** -0.017 ** 0.001 ** 0.000 -0.003 0.001 0.001 -0.026 *

Tankanmedium -0.003 * 0.000 0.021 *** -0.001 0.003 *** 0.010 ** -0.010 *** 0.005 *** 0.044 ***

Tankansmall 0.008 *** 0.015 *** 0.022 *** -0.003 *** -0.002 *** 0.000 -0.005 -0.007 *** 0.031 **

Bubble_Dummy 0.336 *** 0.015 0.281 0.164 *** 0.019 0.215 0.515 *** 0.045 1.027 *

CP_Dummy 0.220 0.043 1.634 * 0.079 0.026 0.622 * -0.155 -0.056 0.685
Crunch_Dummy1 0.215 ** -0.070 1.040 ** 0.030 0.039 0.474 0.242 0.056 2.226 ***

Crunch_Dummy2 0.262 *** 0.155 * 0.344 0.169 *** -0.002 0.223 0.563 *** 0.049 0.776
Crunch_Dummy3 0.247 ** 0.178 * 0.223 0.155 *** 0.062 ** 0.244 0.035 0.090 0.280

Invlarge, i, t-1 -0.045 1.394 *** -1.945 *** 0.170 *** -0.142 *** -1.495 *** 0.047 -0.767 *** -2.415 ***

Invmedium, i, t-1 0.186 -0.815 *** 1.302 *** 0.364 *** -0.377 *** 1.326 *** 0.567 *** -0.276 ** 2.164 ***

Invsmall, i, t-1 0.275 *** -1.290 *** 0.255 0.408 *** -0.130 ** 0.724 *** 1.157 *** -0.125 1.621 ***

Leveragelarge, i, t-1 13.140 *** 1.473 *** 28.490 *** 2.750 *** -1.927 *** 6.684 *** 6.370 *** -3.951 *** 11.766 ***

Leveragemedium, i, t-1 0.642 0.358 2.463 1.253 *** 0.006 2.300 1.746 ** -1.219 *** -0.604
Leveragesmall, i, t-1 3.549 *** -2.127 *** 2.272 0.952 *** -0.428 *** 3.861 *** 4.166 *** 0.364 7.597 **

Cash_Flowlarge, i, t 6.939 ** -0.317 3.794 0.022 1.220 * -11.322 *** -2.981 3.393 ** -40.739 ***

Cash_Flowmedium, i, t -14.091 ** 8.310 -2.310 3.845 -6.068 *** 16.525 ** 10.116 -20.854 *** 46.540 **

Cash_Flowsmall, i, t -2.477 -3.593 -20.633 *** -1.936 1.226 -14.732 *** -9.466 1.581 -36.063 ***

Trend 0.042 *** 0.005 0.045 *** 0.012 *** -0.005 *** 0.008 0.037 *** -0.004 0.074 **

Unenployment_Ratet -0.333 *** -0.003 -0.245 -0.128 *** 0.020 0.053 -0.628 *** -0.123 *** -0.784
ST_Rate 0.011 0.075 *** 0.161 -0.010 0.014 ** 0.056 -0.103 *** 0.001 0.345
LT_Rate -0.054 -0.070 * -0.409 ** -0.026 * -0.020 ** -0.218 * -0.070 -0.037 -0.865 **

Growth_Rate -2.230 * -4.585 *** -9.010 ** 0.391 -0.057 -1.449 0.817 1.386 -12.529
Q2_Dummy -0.159 ** -0.013 0.021 ** -0.017 -0.031 * 0.570 *** -0.048 -0.092 ** 1.326 **

Q3_Dummy -0.176 ** -0.073 -0.124 -0.007 -0.027 0.226 -0.009 -0.105 ** 0.679
Q4_Dummy -0.160 ** -0.074 -0.241 -0.019 -0.005 0.228 -0.024 -0.036 0.685
Constant -14.913 *** 0.786 -25.445 *** -4.298 *** 3.075 *** -7.783 ** -9.550 *** 6.554 *** -12.349
R Square 0.431 0.208 0.789 0.405 0.458 0.702 0.444 0.396 0.669

All Mfr Non-Mfr All Mfr Non-Mfr All

Note: *** denotes significant at 1%, ** denotes significant at 5%, and * denotes significant at 10%.

Table 10: Short-Term Financial Institution Borrowings

Mfr Non-Mfr

Large Medium Small
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Independent Variable
Tankan -0.001 0.002 ** -0.011 *** -0.001 0.001 *** -0.004 -0.002 0.002 *** 0.011

Bubble_Dummy -0.044 0.158 ** -0.288 * -0.023 0.004 -0.060 0.004 0.176 *** -0.271
CP_Dummy 0.087 -0.169 0.637 *** 0.222 *** 0.024 0.602 *** 0.338 ** -0.164 *** 1.453 ***

Crunch_Dummy1 0.199 ** 0.067 0.357 0.054 0.016 0.258 * 0.129 -0.048 1.621 ***

Crunch_Dummy2 0.201 *** 0.097 0.586 *** 0.088 ** 0.008 0.337 *** 0.474 *** 0.261 *** 0.762 **

Crunch_Dummy3 0.220 *** 0.205 ** 0.098 0.056 0.055 *** 0.070 0.204 * 0.110 ** 0.180
Invi, t-1 -0.133 ** -0.990 *** -0.068 -0.083 ** -0.646 *** -0.023 -0.345 *** -1.086 *** -0.965 ***

Leveragei, t-1 4.668 *** 3.735 *** -0.184 1.410 *** 1.796 *** 0.926 1.543 *** 1.165 *** 1.725
Cash_Flowi, t -5.282 *** -15.890 *** -2.209 -2.174 * -1.057 * 1.032 -5.867 * -2.563 ** -20.638 **

Trend 0.033 *** 0.035 *** 0.015 ** 0.008 *** 0.007 *** 0.007 0.015 *** 0.017 *** 0.000
Unenployment_Ratet -0.264 *** -0.291 *** -0.243 ** -0.090 *** -0.030 ** -0.194 ** -0.466 *** -0.227 *** -1.096 ***

ST_Rate 0.001 0.054 ** -0.058 -0.009 0.022 *** 0.003 -0.061 ** 0.004 -0.197
LT_Rate 0.067 ** 0.015 0.083 0.044 *** 0.010 -0.002 0.051 0.048 *** -0.355 *

Growth_Rate 2.707 *** 3.575 *** 2.305 0.924 * -0.005 0.282 -2.265 * -1.370 *** -8.871 *

Q2_Dummy -0.094 ** -0.057 -0.332 *** -0.049 * 0.002 -0.116 -0.134 ** -0.015 -0.580 **

Q3_Dummy -0.095 ** -0.043 -0.293 ** -0.060 ** -0.012 -0.125 -0.243 *** -0.076 ** -0.907 ***

Q4_Dummy 0.003 0.021 -0.102 0.015 0.008 0.071 -0.075 -0.053 * -0.304
Constant -4.436 *** -3.416 *** 3.131 -0.693 -1.577 *** 1.407 1.662 -1.262 *** 13.218 **

R Square 0.172 0.001 0.061 0.105 0.008 0.000 0.096 0.096 0.200

All Mfr Non-Mfr All

Note: *** denotes significant at 1%, ** denotes significant at 5%, and * denotes significant at 10%.

Table 11: Trade Payables: Parsimonious Specification

Mfr Non-Mfr

Large Medium Small

All Mfr Non-Mfr
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Independent Variable
Tankan 0.001 0.004 *** -0.024 *** -0.003 *** 0.001 ** -0.016 *** -0.013 *** 0.001 ** -0.017 **

Bubble_Dummy 0.335 *** 0.313 *** 0.256 0.088 ** 0.055 *** -0.030 0.391 *** 0.113 *** 1.189 ***

CP_Dummy 0.504 *** -0.186 *** 1.560 *** 0.164 *** 0.009 ** 0.827 *** 0.072 -0.108 ** 0.603
Crunch_Dummy1 0.465 *** 0.138 ** 0.492 0.032 0.036 0.306 * 0.260 * -0.043 1.788 ***

Crunch_Dummy2 0.417 *** 0.164 *** 0.826 *** 0.173 *** 0.019 *** 0.581 *** 0.576 *** 0.142 *** 1.644 ***

Crunch_Dummy3 0.324 *** 0.168 *** -0.320 0.125 *** 0.076 *** 0.078 0.157 0.126 *** -0.351
Invi, t-1 0.550 *** 0.581 *** 0.291 ** 0.781 *** -0.156 ** 0.860 *** 1.471 *** -0.252 ** 0.672 **

Leveragei, t-1 12.992 *** 1.509 *** 20.560 *** 2.098 *** 0.609 *** 2.559 *** 4.354 *** 1.089 *** 11.443 ***

Cash_Flowi, t 2.707 ** -6.893 *** 6.490 *** 1.596 -1.089 ** 6.617 * -4.185 -3.197 ** -24.291 ***

Trend 0.026 *** 0.014 *** -0.004 0.003 * 0.003 *** -0.026 *** 0.016 *** 0.012 *** 0.011
Unenployment_Ratet -0.249 *** -0.141 *** -0.326 ** -0.079 *** -0.006 *** -0.073 -0.478 *** -0.158 *** -1.037 ***

ST_Rate 0.039 0.059 *** -0.023 -0.024 *** 0.016 -0.097 *** -0.131 *** 0.006 0.017
LT_Rate -0.125 *** -0.055 *** -0.365 *** -0.024 -0.020 ** -0.190 *** 0.007 -0.025 ** -0.787 ***

Growth_Rate -4.425 *** -0.265 -4.112 0.165 -0.329 ** 0.713 -0.131 -0.904 ** -11.036 **

Q2_Dummy -0.111 ** -0.037 -0.429 ** -0.017 -0.003 -0.061 -0.090 -0.008 -0.396
Q3_Dummy -0.046 -0.030 0.023 0.004 -0.006 * 0.055 -0.026 -0.049 * -0.310
Q4_Dummy -0.088 * 0.008 -0.267 -0.015 0.009 -0.076 -0.031 -0.034 -0.458
Constant -10.207 *** -1.188 ** -9.052 *** -1.027 *** -0.354 *** 4.694 -1.292 -0.925 *** 3.417
R Square 0.418 0.025 0.498 0.282 0.047 0.165 0.327 0.180 0.396

Note: *** denotes significant at 1%, ** denotes significant at 5%, and * denotes significant at 10%.

Table 12: Short-term Financial Institution Borrowings: Parsimonious Specification

Mfr Non-Mfr

Large Medium Small

All Mfr Non-Mfr All Mfr Non-Mfr All
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