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ABSTRACT 

          This study examines the influence of the monetary policy on bank lending to small 

business in Korea using a unique loan panel data set of firms. We analyze the dynamics 

of monetary policy transmission in an environment of relationship banking. We find that 

as the monetary policy changes, the credit ratings of borrowing firms and the types of 

firms receiving loans change significantly. We explore determinants of a firm‟s ability in 

obtaining loans. The main finding is that following a monetary tightening, large firms and 

firms with collaterals are more likely to obtain loans. Controlling for the size of the 

borrowing firms we do not find strong evidence of “flight to quality” during a monetary 

tightening. Also we apply Bayesian Theorem in order to calculate the probability of 

getting loans under different monetary policy with different firm characteristics with a 

simple theoretical model.  
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1. Introduction and literature review 

 

 This study examines the empirical evidence on the monetary policy transmission 

mechanism using a unique firm level annual loan data ranging from 2002 to 2008 

collected from a Korean commercial bank. During this time the Korean economy 

experienced a significant shift of a key indicator of monetary policy.
1
 After continuous 

decreasing for more than 4 years, the short term policy interest rate sharply upturned 

from 2005 to 2007 (See Figure 1).   

 

In 2008 this trend changed abruptly at the wake of world financial crisis. The change in 

the stance of monetary stance represents an opportunity to analyze the impact of 

monetary policy shift on real economy. 

 A key indicator of a tightening monetary policy is raising the short-term key 

interest rates, such as Fed fund rate in the U.S. As Bernanke and Gertler (1995) point out, 

                                                      
1
 It might be comparable to Fed Fund Rate in the U.S.  
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the conventional textbook view (the “interest rate channel”) has several shortcomings in 

explaining “puzzles” imbedded in the monetary policy transmission mechanism. For 

example, the conventional story does not explain why a small shift in short-term interest 

rates has a large impact on purchases of capital goods that should be responsive to long-

term interest rates instead of short-term. Overcoming such limitations, the “credit channel” 

view is introduced to fill the gap between the “facts” and the predictions of the traditional 

view (Bernanke and Gertler, 1995). 

 According to the credit channel view, frictions in the credit market amplify the 

small shift in monetary policy to large fluctuations through the “black box”
2
 (Bernanke 

and Gertler, 1995, Gertler and Gilchrist, 1994). In the credit channel, the frictions are 

closely related to information asymmetry problems or agency cost between lenders and 

borrowers. Bernanke, Gertler, and Gilchrist (1996) introduce the concept of “financial 

accelerator”, which refers to the amplification of initial shocks caused by changes in 

credit-market conditions.  

There are two sub channels in the credit channel, a “balance sheet channel,” that 

an increase in interest rates erodes borrowers‟ balance sheets and their ability to finance 

investment; and a “bank lending channel”, that monetary tightening reduces the supply of 

credit provided by commercial banks. The present study pays special attention to how 

balance sheets of borrowing firms affect the lending of a commercial bank.  

According to Kishan and Opiela (2000), shift in monetary policy weaken the 

balance sheet of borrowers by increasing the value of their debts and decreasing that of 

                                                      
2
 Bernanke and Gertler (1995) point out that many researchers treat the effects of monetary policy shift 

itself as a “black box”. 
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assets or collaterals. The “balance sheet channel” results in reduced access to credit for 

firms. But the impact is not uniform to every firm because of the existence of the 

different level of information asymmetry. According to Bernanke, Gertler, and Gilchrist 

(1996), borrowers who bear significant agency cost in credit market - especially 

customers and small firms- likely to experience reduced access to credit. Also when these 

agency costs increase, lenders might react by reducing the amount of credit extended to 

these firms and investing more in safer alternatives (Bernanke and Gertler, 1989). This 

movement of credit to safer borrowers is a popular subject in the literature of balance 

sheet channel. The movement is called “flight to quality”. Some authors equate flight to 

quality to balance sheet channel because “flight to quality” is the most peculiar 

characteristic.  

Considering the importance of information asymmetry problems, banks play 

important roles in the monetary policy transmission. One easy way to examine the 

balance sheet channel is analyzing loan distribution behavior of banks. Many articles 

related to balance sheet channel try to focus on changes of loan redistribution patterns 

after shifts of monetary policy. More specifically, the balance sheet channel refers to a 

reduction in loan supply to low-quality borrowers relative to high-quality borrowers 

(Black and Rosen, 2008). Considering the importance of information asymmetry 

problems and “flight to quality” in the context of balance sheet channel, banks play 

important roles in the monetary policy transmission. One promising way to examine the 

balance sheet channel is to analyze loan distribution behavior of banks. Unfortunately 

partly because of the lack of data, the literature that addresses balance sheet channel from 
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bank's point of view is scant.
3
 In this section, we review some literatures that deal with 

loans data first. Lang and Nakamura (1996) use Federal Reserve‟s Survey on Terms of 

Bank Lending (STBL) and show that after tight monetary policy goes into effect, the 

proportion of safe loan increases. The survey reports on new loans made by banks and the 

size and interest rate of those loans. They consider the difference between the prime rate 

and loan interest rate the measure of riskiness of the loan. The loans made at interest rates 

below the prime rate plus 1% were categorized as „safe‟ loans and loans at or above 

prime plus 1% were categorized as risky.  

Using snap shot loan data of STBL, Black and Rosen (2008) find that under tight 

monetary policy, banks reduce the average maturity of loans and reallocate short-term 

loans to relatively large firm.
4
 Under loose monetary policy, the bank's loan distribution 

behavior is opposite. They implicitly assume that large firms are relatively safer than 

small firms. This way of classification is popular among other articles dealing with 

monetary policy transmission. In general this is true in the sense that firm size and credit 

quality have a strong positive correlation. So the findings of Lang and Nakamura (1996) 

and Black and Rosen (2008) seem to be consistent with the prediction of balance sheet 

channel. But the STBL data is snap shot aggregate loan data so that we could not trace 

the change of loan distribution mechanism dynamically. For example, Black and Rosen 

(2008) argue that aggregate data may not capture shifts in the type of firms receiving 

loans. 

                                                      
3
 Basically loan data is proprietary information of banks. So usually banks won't reveal their firm level loan 

data.  
4
 They use loan size as a proxy for firm size in the STBL(Survey on Terms of Bank Lending) data because 

the STBL data does not have borrower information. They acknowledge that this proxy would have a bias 

due to its positive correlation with a loan‟s commitments status. 
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Even without analyzing bank loan data, there is a substantial amount of research 

showing the evidence of the existence of balance sheet channel. Bernanke, Gertler, and 

Gilchrist (1996) use Quarterly Financial Report of Manufacturing Firms (QFR)
5
 data of 

1977: Q1 to 1991:Q4. They find that “the sales, inventories, and short-term debt of small 

firms fall by considerably more at the beginning of a recession than do those of large 

firms.” Also they show that there are "substantial cross-sectional differences between 

borrowers potentially subject to agency costs and those less subject to agency costs." 

They consider their finding the evidence of flight to quality. But they argue that (only) 

technological factors related to size do not appear to explain the flight to quality.  

Gertler and Gilchrist (1994) also use QFR. They find that after a tightening of 

monetary policy, the small firms' share of the manufacturing declines more than that of 

large firms. They attribute this decline to the fact that large firms can borrow to 

accumulate inventories. Instead of using direct loan data, they show the impact of 

monetary policy shift on credit distribution movement in the context of balance sheet 

channel. 

Oliner and Rudebush
6
 (1995) also use QFR data from 1973:Q4 to 1991:Q2. 

Using firm-level balance sheet data they show that a decline in bank borrowing by small 

firms follows a monetary contraction. Also they test the existence of credit channel which 

operates through the total supply of loans. They find that after a monetary contraction, the 

                                                      
5
 They use disaggregate firm level data that are slightly different from the QFR that other researcher use 

before Bernanke, Gertler, and Gilchrist(1996). 
6
 Many previous papers use the QFR data that “was not designed to provide consistent series over time. 

Rather, the QFR is a sequence of cross-sectional snapshot of the manufacturing sector.”(Oliner and 

Rudebush(1995)). 
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linkage between internal funds and investment tightens significantly especially for small 

firms indicating a scarcity of external finance.  

The “quality” of a borrowing firm is a latent variable correlated with its balance 

sheet and firm size. As we can see from previous research, firm size is used as a proper 

proxy for capital market accessibility or quality itself of firms. Large firms are likely to 

have technological or managerial advantages over small firms, hence more likely to 

survive a business downturn. Also from reviewing previous literatures of balance sheet 

channel we know that especially small firms are more responsive to the shift of monetary 

policy than large firms. It might be mainly because credit quality of small firms tends to 

be lower than that of large firms. This is consistent with the prediction of balance sheet 

channel. But considering that small business lending technologies have some distinctive 

characteristic, we need to pay attention to other reason why small firms are more 

vulnerable to the change of monetary policy in the context of small business lending 

technology. 

Besides the objective measures of the borrowing firms, an important factor that 

influences bank lending is the extent of information asymmetry. Because small firms are 

more likely to have a short history, they are known less well to the bank than the large 

firms are. Thus the difficulty for small firms obtaining loans may be due to the 

correlation between the firm size and the severity of information asymmetry, rather than 

the correlation between size and quality of firms. An objective of the study is to 

distinguish these competing hypotheses.      

One of the most prominent features in small business lending is the existence of 

relationship lending. Relationship lending is one of the small business lending 
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technologies in that banks substantially depend on “soft” information rather that “hard” 

information such as financial statements.
7
 Soft information is collected over time through 

relationships with the firms, the owner, and the local community (Berger and Udell, 

2002). There has been a substantial amount of empirical research about the roles of soft 

information in the context of relationship lending. Some empirical research argues that 

the accumulation of soft information mitigates information asymmetry problems; hence it 

results in favorable conditions of loan contracts such as lower interest rates, more credit 

availability, and less collateral requirement. (Berger and Udell, 1995, Petersen and Rajan, 

1994)  

Boot and Thakor (1994) show that in theory loan rates decline as a relationship 

matures. They show that the duration of borrower-bank relationship is important in 

determining loan price and requirement of collateral. Also, early in the borrower-bank 

relationship, the borrower needs to pay high interest rates and more often pledge 

collateral. 

Berger and Udell (1995) use data on loan rates and collateral requirements on 

line of credit issued to small businesses. They find that borrowers with longer banking 

relationships pay lower interest rates and are less likely to pledge to collaterals. These 

results are consistent with the predictions of the model of Boot and Thakor(1994).  

On the other hand, there are also some conflicting arguments. According to the 

arguments, the proprietary information about the borrower acquired by a bank is not 

easily transmitted to other institutions. Also high switching cost prohibits a firm from 

                                                      
7
 More specifically financial statement lending, asset-based lending, or credit scoring are based on hard 

information(Berger and Udell(2002)). 
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moving to other financial institutions costlessly
8
. As a result the bank has monopolistic 

power over its competitors and firms. Degrysee and Cayseele (2000) find that loan 

interest rates paid by small Belgian firms increase with the duration of a bank-firm 

relationship. In the case of Degrysee and Cayseele (2000), the borrower-bank relationship 

has two opposing effects.  On the one hand the duration of relationship increases loan 

interest rate. On the other hand the “scope of a relationship, defined as the purchase of 

other information-sensitive products from a bank, decreases the loan's interest rate 

substantially” (Degrysee and Cayselles 2000). 

Even though there are some conflicting results in empirical and theoretical 

research about the effects of relationship lending or soft information, there is a consensus 

that those relationships and information play substantially important role in small and 

medium enterprises (SME) financing. In term of information asymmetry, duration of 

relationship, main-bank relationship, and age of firm are commonly used as proxy 

variables for the degree of bank-firm relationship
9
. 

In the context of monetary policy transmission there are not many papers that 

deal with relationship lending. Berger and Udell (2002) argue that firms that depend more 

on relationship lending may be less affected by the deteriorations in creditworthiness 

after monetary contractions. But they do not give any empirical results about the 

conjecture. 

 Dell'Ariccia and Marquez Model (2004) provide a theoretical background on 

which we can examine the impact of change of monetary policy in the relationship 

                                                      
8
 Degryse and Cayseele(1999) call this lock in problem. 

9
 Oliner and Rudebusch(1992) use firm‟s age. 
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banking environment in a single frame work. We will adopt their theory in our analysis in 

the future study. 

In this study, we address the changes of loan distribution behavior of a bank to 

SMEs in the environment of relationship banking, especially focusing the different 

accumulation levels of soft information. We try to adopt various methods to exam show 

the existence of balance sheet channel and the role of information asymmetry in the loan 

distribution behavior under different monetary policy regimes. We use regression model 

and survival analysis to show the impact of monetary policy changes and explore the role 

of relationship banking.   

 

2. Data description 
 

 

From the previous section, we know that tracing the flow of bank loan is a 

promising way to examine the existence of monetary policy channel. Our data set 

includes the loan flow data for specific individual firm. So we can not only check the 

change of aggregate loans distributed by a bank but also trace the history of loan 

distribution for a certain time periods. For example, with snap shot data like STBL data, 

we could not trace the loan receiving history because we cannot identify the individual 

borrowers from time to time. But in our data set, loan data is constructed by year and 

specific identification number. As a result, it's easy to follow the loan receiving history of 

specific individual borrower by ID. Also for each firm in a given year, we can observe 

firm specific characteristics such as credit rating, industry, firm structure, and other 

financial data. Moreover, the banks in our data set maintain 'main bank relationship' 
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system. The 'main bank relationship' is very useful barometer to measure the strength of 

borrower-bank relationship. These features of data set give us very unique chance to 

examine the monetary transmission channel. 

The data set in this paper is a unique firm level annual panel data from a Korean 

commercial bank
10

. The total observations are approximately 404,000 of 161,963firms 

for 7 years
11

. Most of the firms are classified as SMEs
12

. Each observation consists of 

firm characteristics such as firm size in terms of total asset, credit rating, loan information, 

and financial information. We also select our sample firms with total asset of less than 

KRW10,000,000,000 (= approximately USD10millions). Credit rating of firm is assigned 

by the bank to each firms and renewal every year. So it is good proxy of firm quality in a 

sense that we can observe the level of quality of firm through lender‟s point of view
13

. 

IBK assigns firm credit rating with 20 levels but we categorize into 12 levels. Loan data 

include total amount of loan distributed to the firm during a given year and classified 

operation loan and investment loan. The loans are classified to different categories 

according to collaterals. Not all the firms get new loans every year. Also it contains 

dummy variable of main bank relationship
14

. So we can see the effect of monetary policy 

in the context of bank-firm relationship. The majority of the firms fall into manufacturing 

or sales sector followed by construction. Corporation and individual firms make up more 

than 98% of the total borrowers identified their firm structure. Also we have financial 

                                                      
10

 Industrial Bank of Korea: Korean government owned bank specialized in SME financing. 
11

 We select the sample firms with maximum total asset is less than KRW10,000,000,000 (approximately  

USD10million) and with maximum total loan is less than KRW5,000,000,000. 
12

 Usually total asset of SMEs is less than KRW 8billion (approximately 80million Dollars).  
13

 Remind that many previous papers mainly use firm size as proxy of firm quality. But in this paper we can 

use more reasonable and practical proxy of firm quality using credit rating.  
14

 The concept of main bank is similar to „hausbank‟ in German SME banking system (see Elsas 2005). 
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statements data such as balance sheet and profit and loss statements. They include basic 

elements of the statements.  

 We classify the histories of the firms on the data set according to the fact whether 

a firm is on the record or a firm is “rated” in a given year. The history type consist of 

7digits (1st digit=y2002, 2nd digit= 2003, and, 7th digit=y2008). The total number of IDs 

of firms is 161,963. Among possible types of 127, 27 types make up 90% of all the firm 

IDs. The most common type is “100” type which means the firms appear in 2006 and 

disappear in 2007. Top 3 most common types are all "one year existing firms". Type 

“1111111” makes up 4.4% of all the IDs. We also classify the histories of the firms on the 

data set according based on whether a firm receives new operational loan in a given year. 

The history types are more dispersed than those by credit assignment. For simplification, 

we have 4 different history types with 2 digits. The first digit represent whether the firm 

got new loan in the previous year meaning that the firm has history. If the firm has history 

then, we give 1 to the first digit of the two history types, otherwise 0. If the firm get new 

loan in this year then, we give 1 to the second digit. For example, in 2004, the number of 

the firms that did not receive neither loans in 2003 nor in 2004 is 7,667. The number of 

the firms that got loans in 2003 but not in 2004 is 6,732. From the original data set, we 

delete history type of 0 that is on the top of the list of Table 10. 
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3. Empirical analysis on data and regression models 

  

 We assume that a bank makes lending decision based on two steps. The first step 

is appraising the credit rating of each firm. The credit rating does not mean only the 

possibility of failing in paying back liabilities to lenders. At least for the bank we observe 

in the data set, the credit rating represents more general and broad evaluation about the 

firm. In other word, good credit rating means not only higher possibility to survive in 

near future but also higher possibility to grow more and get more profit in the long run. 

Once a bank assigns credit ratings to firms, then the bank makes loan distributing 

decision based on the credit rating considering other macroeconomic factors such as 

business cycle or monetary policy. As we said in previous chapter, the soft information 

plays important roles in loan distributing behavior in the relationship lending. Our 

conjecture is that the existence of different levels of soft information about borrowers 

affects not only on the credit rating assigning but also on the loan distributing behavior of 

a bank. Double engagements of soft information both in credit rating assigning and loan 

distributing might give some clue why small firms are more responsive to the monetary 

policy change. As we can see from the previous research, small firms tend to depend on 

relationship lending than large firms. Also information of small firms is less accessible to 

the public. As a result, information asymmetry problems much more matter for small 

firms financing. Our conjecture is that the information asymmetry problems in small 

business financing system may amplify the effect of monetary policy transmission. So 

our research follows the two different steps based on these arguments. 
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A. How does monetary policy and firm-bank relationship affect the level 

of credit rating? 

 

 As we can see from Figure 1 and Figure 2 as the short term policy interest rate 

changes, overall credit rating distribution of loan follow the trends. Beginning with year 

2002 the interest rate decreases and reaches the bottom in year 2005 and rebound sharply 

aftermath. Overall credit rating distribution of the loans follows similar path. As the 

interest rate increases the overall credit ratings improve gradually up to year 2006 and 

deteriorate sharply in year 2007 and 2008. 

 

 

 

 It is known that the bank from which we get our data set use hard information 

such as financial statement and soft information such as opinions of neighborhood or 
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fellows in the same industry about the firm when the bank appraises credit rating to 

SMEs. So soft information plays an important role in credit rating. We exam the effects 

of different level of soft information in assigning credit ratings to SMEs when monetary 

policy changes with ordered logit model. 

 

<Ordered Logit Model> 

ititit

ittit

mmyNewEntryDummyMainBankDu

FirmSizeestRateolicyInterShortTermPngCreditRati









43

210             

 

 where itngCreditRati  is credit rating of firm i  at the end of year t .

estRateolicyInterShortTermP  is weighted average of short term policy interest rate in a 

given year t . itFirmSize is inflation adjusted log taken total asset of firm i  at the end of 

year t . If firm i  have main bank relationship with the bank at the end of given year t , 

then 1 is given to itmmyMainBankDu  otherwise 0. t . If firm i  is rated for the first time 

in given year t , then 1 is given to itmmyNewEntryDu  otherwise 0. 

 As we can see from Table 12, higher short term policy interest rate negatively 

affects on the credit rating of firms. Figure 4 shows the effect. On the contrary to the 

commonly known, firm size is negatively related to the credit rating of firms in this data 

set except in 2008. We define year 2008 as crisis when global economy suffered from 

culminated subprime mortgage crisis following bankruptcy of Lehman Brothers. We also 

find some unusual results for year 2008 from other tests results next few sections. The 

firms having main bank relationship tend to have higher credit ratings overall, especially 



16 
 

under the tight monetary policy such as in 2007 and 2008. But in 2005 and 2006, the 

relationship is negatively related to higher credit rating. The bank tends to give relatively 

higher credit ratings to new customers except in 2008. From the results above, we can say 

that credit ratings are affected by the shift of monetary policy and firm-bank relationships 

are closely related to credit rating assigning process.  

 

 Figure 4 seems to suggest a break in the distribution of credit ratings. A 

comparison of the distribution of 2006 with that of 2007 or 2008 suggests that both the 

mean and variance have changed. Therefore, it may be natural to investigate a model with 

a threshold value in the interest rate specified. In order to investigate the break, we run 

the following regression. 

 

ititit

titittttit

mmyNewEntryDummyMainBankDu

IFirmSizeFirmSizeIntIntIngCreditRati
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where tI  is an indicator function, if *IntIntt  then tI =1, otherwise tI  =0. 
*Int is 

threshold value for which we assume 4.5%. tInt  is short term policy interest rate, tInt  is 

short term policy interest rate change from time t-1 to time t. (Note: Small number in 

credit rating means higher credit rating) 

 From above equation, tI1 is to capture the change in the mean of credit ratings 

after 2006. From Table 13, we can see after 2006 credit ratings of firms downgraded 

approximate 2 and half notches. And the threshold interest rate level is 4.5%. tInt  and 

tInt is to reflect the potential influence of the level of interest rate and the speed of 
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interest rate increase respectively. According to the result, the higher level of interest rate 

influences negatively on the credit rating. But the speed of interest rate increase 

positively influences on the credit rating of firms. Large firms tend to get lower credit 

rating. But after 2006 large firms get higher credit ratings. tit IFirmSize   is to capture the 

influence of firm size on the credit rating after 2006. Negative coefficient means that 

large firms tend to receive higher credit rating after 2006. 

 

 

B. How does firm-bank relationship affect credit rating of new loan 

distribution under different monetary policy regimes?  

 

 From the previous section, we show that credit ratings are sensitive to the change 

of monetary policy and the firm-bank relationship affects the credit rating assigning 

process. Now we examine the loan distribution behavior in which credit rating plays 

important roles. We exam that given different credit rating, how loan distribution to firms  

with different level of relationship to bank changes when there are monetary policy 

changes. In the section, we will see the roles of credit ratings, size of firms, and firm-

bank relationship in bank loan distribution.  

 

i. As monetary policy changes, distribution of credit ratings of 

new loans changes 
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 Figure 5 shows that credit rating distribution of loans distributed to firms for each 

year changes as monetary policy changes. For 2005 and 2006, most of loans are 

distributed to the firms with relatively higher credit ratings. But in 2007 and 2008, the 

overall credit ratings of new loans are deteriorated as tight monetary policy launched. 

 

 

 

ii. Credit rating of newly distributed loan to new entry firms are 

on average higher than that of existing firms, except in 2008 

  

 This tendency seems to be stronger in 2007. Because 2007 is considered as 

monetary contraction regime, this relatively stronger tendency is considered as the 

evidence of the “flight to quality”. But the credit ratings of newly distributed loan in 2008 
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do not support the “flight to quality”. It is puzzling. Later we will exam this puzzle in 

light of data on collaterals. 
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Loan distribution to new entry firms and existing firms based 

on credit rating in 2003

New Entry Existing

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

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

Figure 7

Loan distribution to new entry firms and existing firms based 

on credit rating in 2004

New Entry Existing



20 
 

 

 

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

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

Figure 8

Loan distribution to new entry firms and existing firms based 

on credit rating in 2005
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Figure 10

Loan distribution to new entry firms and existing firms based 

on credit rating in 2007
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on credit rating in 2008
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iii. Credit rating distributions of new loan for the firms with main 

bank relationship and those without main bank relationship 

are not much distinguishable than the case of new entry and 

existing firms 

 

 The impact of main bank relationship on the credit rating of new loans is not 

strong. Under loose monetary policy, the overall credit ratings of loans distributed to the 

firms with main bank relationship tend to be higher than the credit ratings of loans 

distributed to the firms without main bank relationship. But under the tight monetary 

policy, the new loans distributed to the firms with main bank relationship seem to have 

relatively higher credit ratings.  
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Loan distribution to the firms with main bank relationship and 

without the relationship based on credit rating in 2003
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Loan distribution to the firms with main bank relationship and 

without the relationship based on credit rating in 2004
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Loan distribution to the firms with main bank relationship and 

without the relationship based on credit rating in 2005
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Figure 15

Loan distribution to the firms with main bank relationship and 

without the relationship based on credit rating in 2006
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Loan distribution to the firms with main bank relationship and 

without the relationship based on credit rating in 2007
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C. Analysis of  “Flight to size” 

 

 When we observe the change of new loans distributions for only new entry firms, 

we can see that new loans are more distributed to relatively large firms under the tight 

monetary policy than under the loose monetary policy. We can see that the portions of 

loans distributed to large and very large firms are increasing and the portion of loans 

distributed to small and very small firms are decreasing as short term policy interest rate 

rises from Figure 18 to Figure 29. We call this as “Flight to size”. This view is slightly 

different from popular view of “Flight to quality”.  
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Loan distribution to new entry firms based on credit rating and 

firm size in 2003
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Loan distribution to new entry firms based on credit rating and 

firm size in 2004
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Loan distribution to new entry firms based on credit rating and 

firm size in 2005
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Loan distribution to new entry firms based on credit rating and 

firm size in 2006
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 This trend is clearer when we see the change of credit rating distributions of new 

entry firms. 
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Loan distribution to new entry firms based on credit rating and 

firm size in 2007
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Loan distribution to new entry firms based on credit rating and 

firm size in 2008
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New entry firm(count of loan) distribution based on credit 

rating and firm size in 2003
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New entry firm(count of loan) distribution based on credit 

rating and firm size in 2004
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New entry firm(count of loan) distribution based on credit 

rating and firm size in 2005
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New entry firm(count of loan) distribution based on credit 

rating and firm size in 2006
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New entry firm(count of loan) distribution based on credit 

rating and firm size in 2007
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New entry firm(count of loan) distribution based on credit 

rating and firm size in 2008
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 Effects of firm specific factors such as credit rating, firm size, main bank 

relationship, unsecured loan ratio, and current investment loan on the loan amount 

and the probability of getting new loans under different monetary policy regimes. 

 

 We assume that the major factors which affect the loan decision are credit rating, 

size, main bank relationship, unsecured loan ratio, and whether the firm has current 

investment loan. “Main bank relationship” and “whether the firms has current investment 

loan” are used as the proxies for the strength of firm-bank relationship. We may show 

how these factors affect on the loan decision making as monetary policy changes by 

simple regression. The first possible dependent variable is the loan amount for each firm 

in a given year. The problem in this regression is that the loan amount is strongly related 

to the firm size which affects on the loan demand of firms. The second possible 

dependent variable is whether a certain firm gets any loan in a given year or not. We can 

use discrete regression model for this test.  

 

 Effects of firm characteristics such as credit rating, firm size, main bank 

relationship, unsecured loan ratio, and current investment loan on the loan amount 

under different monetary policy regimes. 

 

 For the first test, we construct simple regression model with year dummy.  

 

<Regression Model> 
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where  

itLoanAmount : Inflation adjusted loan mount taken log 

itngCreditRati : Credit Rating of firm i  at time t  (lower number means good 

credit ratings) 

itFirmSize : Inflation adjusted Total Asset taken log 

itmmyMainBankDu : If firm i  has main bank relationship with the bank in 

year t  then 1 otherwise 0 

ittiouredLoanRaUnsec  : Unsecured New Loan to firm i  in year t  / Total 

New Loan to firm i  in year t  

nDummyestmentLoaCurrentInv : If firm i  has investment loan in year t  then 1 

otherwise 0
 

tYearDummy : year 2003, 2004, 2005, 2006, 2007, and 2008(Base year is 

2002) 

 Firms with higher credit ratings and bigger size tend to get bigger amount of loans. 

Also if a firm has investment loan in a given year, the firm tends to receive more new 

loans in that year. We use “having investment loan” as proper proxy of strong firm-bank 

relationship. Investment loans have long maturity and big size in general. Bank pays 

more attentions to the firms with investment loans for monitoring. We find investment 



34 
 

loan positively affects on getting large amount of loan. Smaller loans are distributed to 

the firms with high unsecured loan ratio. The firms with main bank relationship, another 

proxy for firm-bank relationship, tend to get less amount of loan than those without main 

bank relationship. But the statistical significance is questionable. 

 We introduce year dummy variables to analyze effect of different monetary 

policies to the loan amount. But the results are not satisfying. Many of the coefficients for 

the firm size and main bank relationships are not statistically significant. The magnitudes 

of the coefficients for CreditRating *YearDummy in the year 2004, 2005, and 2006 are 

smaller than in 2007 and 2008. Especially the sign of the coefficient is positive in 2008 

even with not much statistical significance. So we can interpret that under loose monetary 

policy, higher credit rating is more important in getting more loans than under tight 

monetary policy or in crisis. This is contradicts to the view of “Flight to quality”. 

 The effect of firm size to the loan amount under different monetary policy 

regimes looks very noisy. First of all, the statistical significances are questionable in 2003, 

2004, and 2006. Also in 2007 and in 2008, the signs of coefficients for 

itYearDummyFirmSize*  are different. From graphical analysis from earlier part of this 

chapter, we can see the "Flight to size". So we try to figure out the effect of firm size 

when firms get loans from bank under different monetary policy regimes with simulation 

method next chapter. 

 The regression results for the main bank relationship under different monetary 

policy are noisy. It is hard to draw a firm conclusion from the regressions.  

 For the unsecured loan ratio, the magnitudes of the coefficients for Unsecured 

Loan Ratio*YearDummy under loose monetary policy regime are relatively bigger than 
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under tight monetary policy regime or crisis. It tells us that under tight monetary policy, 

collaterals are more important in getting more loans than under loose monetary policy. 

This result is very important in terms of 'flight to quality'. We already show that under 

loose monetary policy regime, higher credit rating is more important in getting more 

loans than under tight monetary policy or in crisis. But with strengthening collateral, 

bank secures its loan portfolio under tight monetary policy even with lowered credit 

ratings of firms. It is not pretty much different from the view of 'flight to quality'. 

 The coefficients for itit YearDummynDummyestmentLoaCurrentInv * under loose 

monetary policy in 2004, 2004, and 2006 are relatively bigger than under tight monetary 

policy. It means that the strong firm bank relationship does not help firm obtaining more 

new loan under tight monetary policy. We show that other firm bank relationship proxy 

variable, main bank relationship, also does not help firm obtaining more new loan under 

tight monetary policy either. 

 

 Effects of firm specific factors such as credit rating, firm size, main bank 

relationship, and current investment loan on the possibility of getting new loan in a 

given year under different monetary policy regimes. 

 

 For the test, we use discrete logit model without intercept.  
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where   itmyNewLoanDum  : If firm i  gets New Loan in year t  then 1 otherwise 0 

itngCreditRati : Credit Rating of firm i  at time t  (lower number means good 

credit ratings) 

itFirmSize : Inflation adjusted Total Asset taken log 

itmmyMainBankDu : If firm i  has main bank relationship with the bank in 

year t  then 1 otherwise 0 

ittiouredLoanRaUnsec  : Unsecured New Loan to firm i  in year t  / Total 

New Loan to firm i  in year t  

nDummyestmentLoaCurrentInv : If firm i  has investment loan in year t  then 1 

otherwise 0 

 

 If it is possible to compare directly the magnitudes of the coefficients from 

different years for the certain variable, then we can see how the firm characteristics affect 

on bank's loan monetary policy under different monetary policy.  

 For the whole sample from 2002 to 2008, all the signs of coefficients except 

credit rating are positive. It means that higher credit rating, bigger size, having main bank 

relationship, and having current investment loan positively related to the higher chance of 

getting new loans. Comparing the coefficients for the CreditRating for the different years, 

we can find that the coefficients in year 2004, 2005, and 2006 are less than in 2007 and 

2008. It means that under loose monetary policy, the higher credit rating affects more 

positively on getting new loan than under tight monetary policy. This result seems to be 
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consistent with the finding from previous loan amount regression. From both of the 

regression results, we find opposite evidence of 'flight to quality'. 

 The size of firm is more important to get new loan under loose monetary policy 

than under tight monetary policy. It seems to be contradict to 'Flight to size'. But from 

Figure 30, we can see the average firm size in 2007 and 2008 is pretty much bigger than 

those in 2003, 2004, 2005, and 2006.  

 

 

 

Like the result from previous loan amount regression, the effect of 'having main 

bank relationship' and 'having current investment loan' on getting new loan under 

different monetary policy regimes is not clear.  

 

D. Survival analysis with a Cox Proportional Hazard Model 

  

 At this point, we turn to slight different aspect of the data. Our main interests in 

several previous sections are on the impact of the monetary policy on loan distribution 

behavior of the bank in a environment of relationship banking. In this section, we are 
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interested in that what kinds of firms maintain relationship with the bank. This is 

important because if we know the impacts of firm characteristics such as firm size, credit 

rating, and firm-bank relationship variable on the possibility to maintain firm-bank 

relationship, then we can use the findings to examine the impact of monetary policy 

change with relationship banking environment more in detail and more realistically. One 

possible way is survival analysis. In this section, we employ Cox Proportional Hazard 

model on censored data. 

 

 Introduced in 1972, Cox regression model is written as
15

 

 

 ikkii xxtth   ...exp)()( 110  

 

It means that the hazard for individual firm i  at time is the product of two different 

factors; a baseline hazard function )(0 t  and a linear function of k fixed covariate. 

Taking logarithm of both side and we can rewrite the model as 

 

ikkiit xxtth   ...)()(log 11  

 

where )(log)( 0 tt   . The reason why is called is that the hazard for any individual is a 

fixed proportion of the hazard for any other individual. If we take the ratio of the hazard, 

then we get 

                                                      
15

Cox model explanations in this paper are solely from Allison (1995). 
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where the term )(log)( 0 tt   is canceled out. As a result, the ratio of the hazards is 

constant. If we apply the model to our data with covariates of Credit rating, Firm Size, 

and Main Bank Dummy then we can write reduce form regression equation as 

 

iiii mmyMainBankDuFirmSizengCreditRatiDuration 321    

 

where iDuration  is total years during new firm i  has been rated by the bank. Every single 

firm i  in a given year is newly entering firm. Being rated simply means that the bank is 

watching out the credit conditions considering potential customer regardless of giving 

loan or not. For example, new firm A in 2003 is rated in 2004, 2005, and 2006, then 

iDuration = 4. All firms rated in 2008 are considered as censored observations. For 

dummy variables, we can interpret the hazard ratio as the ratio of the estimated hazard for 

those with a value of 1 to the estimated hazard for those with a value 0. For example, the 

estimated hazard ration for the variable Main-Bank Relationship in 2003 is 0.585. This 

means that the hazard of dropping off for the firms those have main-bank relationship is 

only about 58.5% of the hazard for the firms those don't have main-bank relationship. For 

quantitative covariates, a helpful statistic is obtained by subtracting 1.0 from the hazard 

ratio and multiplying by 100. This gives the estimated percentage change in the hazard 
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form each one-unit increase in the covariate. For the variable Credit Rating, the hazard 

ratio is 1.080, which yields 100(1.080-1)=8. Therefore, for each one level of credit rating 

down (increase in the number of credit rating means down grading), the hazard of 

dropping off goes up by an estimated 8%. 

 For all years, when one unit of credit rating deteriorates hazard increases. Bigger 

firms have lower hazard than smaller ones. Having main bank relationship makes it less 

likely to be dropped off from the status of potential customers. 

 

E. Collateral and firm size under tight monetary policy: further 

investigation on the puzzling result of credit rating distribution of 

new entry firms in 2008
16

 

 

 Unlike the credit rating distributions of loan to new entry firms from 2003 to 2007 

in the data set, the overall credit ratings of loans to new entry firms in 2008 are lower 

than those to existing firms. Considering that year 2008 is considered 'crisis' and a bank 

might keep more conservative loan policy, the fact that the overall credit ratings of loans 

to new entry firms in 2008 are lower than those to existing is puzzling. One possible 

explanation may focus on the “credit enhancement” such as collateral requirements. 

Newly distributed loans in our data set are classified into different collaterals such as real 

estate, bank deposit, surety insurance and other collaterals. From 2005 to 2008, the 

portion of unsecured loan - loan with no collaterals in Table 17 - does not change 

substantially. But in 2008, the portion of the loan collateralized by real estate decreased 

                                                      
16

 See Figure 11. 



41 
 

to 24.8% from 31.7 % in 2007 and the portion of the loan collateralized by surety 

insurance increased substantially to23.9% from 16.8% in 2007. We conjecture that due to 

the concern about price decline in real estate market during the financial crisis, the bank 

may reluctant to give loans backed by real estate. Instead, the bank should ask more 

secured collaterals such as surety insurance issued by government organizations. 
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 As we can see from the above result, the portion of loans backed by surety 

insurance is substantially larger in 2008 than before. Also in the previous chapter we 

show that the loans are distributed to relatively large firms under tight monetary policy 

regimes such as in 2007 and 2008. In order to find any relevant relationship between firm 

size and collaterals of loan, we calculate simple correlations between firm size and 

unsecured loan ratio. From the Table 19 and Figure 33, the correlation coefficients 

between firm size and unsecured loan ratio for the new entry firms are positive from 2003 

to 2007. But the coefficient is negative in 2008. Negative correlation coefficient in 2008 

tells us that the larger firms have the more collateral when they get loans from the bank. 

This can partly explain the puzzle in 2008 in previous chapter. If we see the relationship 

for all the firms from 2002 to 2008 (see Table 20 and Figure 34), it is more clear that 

under tight monetary, large firms tend to get loans providing more collaterals than under 

loose monetary policy regimes. 
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4. How does monetary policy affect the probability of a firm obtaining a loan?  

 In this chapter we exam the relationship between a firm‟s characteristics and the 

probability in that a firm obtains loans under different monetary policy regimes through 

simulation. Suppose there is a distribution of firms, characterized by variables x1 (credit 

rating), x2 (size of the firm), x3 (firm-bank relationship), x4 (collateral).
17

 In the sample, xi 

can take ni different values. The characteristics can be represented by an array (Y) of 

possible values of n1, n2, n3, n4. The monetary policy is represented by an interest rate (r). 

If a firm gets a loan then z=1, otherwise z=0.  

 The question we like to ask is "What‟s the conditional probability P(z=1|Y,r)?" 

That is, given the feature Y and interest rate r, how likely is a firm getting a loan—we 

observe the frequency of P(Y| z=1,r), the frequency of the firm taking feature Y given the 

interest rate r, and the fact that the firm obtained a loan.   

We can use Bayes Theorem. Let the   
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                                     (1) 

 The difficulty is that the sample data only contains firms that did obtain a loan 

and we do not observe firms that did not get a loan, P(Y|z=0,r). Without additional 

assumptions we can‟t answer the question. The additional information needed is the 

unconditional probability of getting a loan (without knowing the feature of the firm) 

                                                      
17

 In order to select relevant factor that affect the probability of getting loan under different monetary policy 

regime, we check correlations among many different variables including credit rating, size, collateral, and 

main bank relationship.  
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given interest rate r, and the probability that the firm takes a feature Y given interest rate r. 

These probabilities can be estimated in the framework of partial identification. But we 

don‟t care about the underline parameters of the model and we do have some idea on how 

interest rate affects the overall probability of obtaining a loan and firm features (e.g, high 

interest reduces credit ratings).   

 

 For this procedure, we group year 2004 and 2005 as low interest rate regime, year 

2002, 2003 and 2006 as middle interest rate regime, and year 2007 and 2008 as high 

interest rate regime in our raw data set. Then at each interest rate regime, we compute the 

percentage of firms that received loans by category of firm features such as credit rating, 

size, collateralized ratio, and main bank relationship. Also we calculate correlations 

among those characteristics for each monetary policy regime. We categorize the credit 

ratings of the firms into 4 groups, the size into 4 groups, the collateralized ratio into 3 

groups, and the main bank relationship into 2 groups. 

 Now we need to make assumptions on P(Y|r) and P(z=1|r). The first is the 

frequency distribution of firms; all firms, not just the ones that obtained loans for given 

interest rates. We assume the credit rating for all firms are lower as the interest rate is 

increasing. But the size and firm bank relationship such as main bank relationship do not 

change with interest rate. Collateralized ratio will change. For the change of 

collateralized ratio, we need to consider two different aspects of collateral. When interest 

rate goes up, bank would like to require more collateral. Also the value of collateral will 

decrease when interest rate increase. So overall collateralized ratio will decrease. So at 

this point, the collateralized ratio is considered not to change as interest rate changes. 
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Also we assume that having main bank relationship reduces information asymmetry 

problem between firm and bank resulting in favorable credit rating. Based on these basic 

assumptions, we will construct simple theory model.  

 We need to calculate the fraction of firms that get loans under a given interest rate. 

We assume it to be a declining function of interest rate. The question is then what 

assumption in P(Y|r) should we make. One way to go is to select the distribution P(Y|r) 

so that the simulated P(Y|z=1,r) is similar to the observed P(Y|z=1,r). 

 

<Structural Modeling> 

 

We assume the there is bank's loan decision making criterion; 

Risk-adjusted Return*Loan Amount - Funding Cost*Loan Amount - Fixed Cost ≥ 0  

 

0)]var()([  FrMMRRE  

 

where  R: Return on the loan, ),(~
2

RRNR   

 var(R): Risk factor(variance of R), function of credit rating of firm, CR and 

 short term policy interest rate, r 

 M: Loan amount, M is function of firm size, Z 

 Z: Firm size, log normal dist. 

 r: Short term policy interest rates are different from one period of time to the 

 other( several different level of short term policy interest rates are given)  
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 CR: Credit rating of firm, Function of short term policy interest rate, r and 

 information asymmetry dummy, INF. ),(~
2

ccNCR   

 INF: Level of information asymmetry dummy (having main bank relationship 

 then 1, otherwise 0), Prob(INF=1)=0.3, Prob(INF=0)=0.7 

F: Fixed cost of lending 

 : Secured loan ratio with collateral. Prob(Coll≤1/3)=1/3, 

Prob(1/3<Coll≤2/3)=1/3, Prob(2/3<Coll)=1/3  

 

 We set 1.11  R  assuming that return on bank 's loan is limited to the loan 

amount that is not covered by collateral and does not exceed over 10%. For two sided 

truncated normal distribution of R, expectation and variance are expressed as below. 
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where  is pdf of normal distribution,  is cdf of normal distribution.   

To generate the data we set a= -1, b=1.1. 

  

 

 



48 
 

<Set up for simulation> 

 

# of simulated cases: 1,000,000 

r: 2% in the low interest rate regime, 3% in the middle interest rate regime, and 4% in the 

high interest rate regime. 

 

),(~
2

RRNR   

where CRcbraR log , drR 
2

  

  Mean and variance depend on r and CR.   

  If r increases mean of R will decrease and variance of R will increase. 

 0,,, dcba   

 

),(~
2

ccLogNZ   (unit: million dollars) 

where ec  , fc 
2

  

  0, fe  

M=130+100Z;  

),(~
2

ccraw NCR   

where 2hrgc  , )exp(22 INFkqrpc   

Every single rawCR  is assigned to 12 different level of CR .   

For  ,collateralized ratio, 3/1)3/1( P , 3/1)3/23/1( P , 3/1)13/2( P  

where )0,1(~ Ranuni  
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F=l:(unit: million Korean Won; approx. thousand dollars) 

 

 We select each parameter, lkqphgfedcba ,,,,,,,,,,, , so that satisfies the optimal 

condition below with trial and error repetitions. 










 

k

j

n

i

jisimjiraw rzYPrzYPMin
1

2

1

]),1|((),1|([                           (2) 

where n=96; 4(Credit rating)4(Size)3(Collateralized ratio)2(Main bank) and 

k=3(low interest rate regime, mid interest rate regime, and high interest rate regime). 

 

 We obtain a value of (2) of 123.5 with a reasonable set of parameters a=0.2, b=2, 

c=0.05, d= 0.1 e=0.1, f=1.1, g=4.1, h=1,750, p=1.68, q=600, k=2, l=8 

 

 We calculate correlation tables in order to see the effects of selected variables on 

probability of getting loan under different monetary policy regimes. 

 As we can see from Table 31, the short term policy interest rate and credit ratings 

of firms have positive correlation; the higher interest rate, the lower credit quality of firm. 

The correlation coefficient between the short term policy interest rate and credit rating is 

positive. This is because of our basic assumption that tight monetary policy deteriorates 

the credit quality of firms. We adopt this assumption in our simulation procedure.  

 The fact that as the short term policy interest rate goes up the larger firms tent to 

get loans is the most impressive finding from the simulation. The correlation coefficient 

between the short term policy interest rate and size is positive. This result is consistent 

with the graphical finding from our raw data. 
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 The firm size and credit quality have negative correlation in our simulation results. 

This is similar to the finding from our raw data.  

 Under tight monetary policy, the firms providing more collateral tend to get new 

loans; the correlation coefficient between short term policy interest rate and secured loan 

ratio is positive. This is consistent with the finding from our raw data. 

 Under loose monetary policy, many of the correlations among credit rating, firms 

size, secured loan ration and main bank dummy are not clear except that the correlation 

between credit rating and firm size is positive. (Table 32) 

 From Table 33 and 34 we can say that under tighter monetary policy larger firms 

tend to have higher secured loan ratio. This is consistent with the observations from our 

raw data set. The firms with main bank relationship tend to have lower credit ratings and 

bigger size than those without main bank relationship. 

 

<Brief explanations for the results with charts> 

 

[Credit Rating] 

 

 The short term policy interest rate and credit ratings of firms are on the positive 

correlation; the higher interest rate, the lower credit quality of firm. (Figure 35) 
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 Under tight monetary policy, the credit ratings of the firm not having main bank 

relationship are relatively higher than those of the firms having main bank relationship. 

(Figure 36 and 37) 

[Firm Size] 
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 As the short term policy interest rate goes up, the larger firms tent to get loans 

from bank in our simulation circumstance. (Flight to Size) (Figure 38). This pattern is 

stronger for the firms with very high credit ratings than for those with lower credit ratings. 

(Figure 39 and 40) 
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[Secured Loan Ratio] 

 

 Under tight monetary policy the firms pledging more collateral tend to have more 

chance to get new loans. (Figure 41) 
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 Under tight monetary policy, the secured loan ratio of the firms not having main 

bank relationship tends to increase more than that of the firms having main bank 

relationship. (Figure 42 and 43) 
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 Under tight monetary policy, the secured loan ratio of the firms having low credit 

rating tends to increase more than that of the firms having high credit rating.(Figure 44 

and 45) 

 

 

33.55 33.08 

33.38 

33.07 

32.58 

34.35 
32.43 32.41 

35.16 

31 

32 

32 

33 

33 

34 

34 

35 

35 

36 

36 

less than 1/3 b/t.  1/3 and 2/3 more than 2/3

%

Secured Loan Ratio

Figure 45

Secured loan ratio of firms having very low credit rating under 

different monetary policy regimes

Low int. Mid int. High int.

33.13 
33.13 

33.75 

32.50 32.91 

34.59 

32.12 

32.98 

34.90 

32 

33 

33 

34 

34 

35 

35 

less than 1/3 b/t.  1/3 and 2/3 more than 2/3

%

Secured Loan Ratio

Figure 46

Secured loan ratio of very large firms under different monetary 

policy regimes

Low int. Mid int. High int.



57 
 

 

 

 Under tight monetary policy, the secured loan ratio of the large firms tends to 

increase more than that of the small firms. (Figure 46 and 47) 

 Using equation (1) at the first part of this chapter, we can calculate the conditional 

probability P(z=1|Y,r): the likelihood of getting a loan given the feature Y and interest 

rate r. The results are presented on the Table 35, 36, and 37 for each monetary policy 

regime. 
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5. Conclusion 

 

 We can find overall credit ratings of firms actively response to the change of 

monetary policy. Under loose monetary policy the overall credit ratings of firms are 

relatively higher than under tight monetary policy. In terms of relationship banking we 

use dummy variable of having main bank relationship. We find that under tight monetary 

policy regimes firms having main bank relationship tend to have relatively higher credit 

ratings but under loose monetary policy having main bank relationship affect negatively 

on getting higher credit ratings. 

 We exam several views in monetary transmission mechanism including "Flight to 

quality", an argument that under tight monetary policy banks are more likely to lend their 

fund to the safer borrower with high credit quality. The result is somewhat ambiguous. 

We do not find any confirmative evidence supporting the hypothesis of “Flight to 

quality”. We find that credit ratings of new loans to new entry firms are relatively higher 

than those of existing firms and this tendency is stronger in 2007 when is considered to 

be tight monetary policy. But in 2008 considered to be tight monetary policy, we observe 

opposite phenomenon. 

 Even though we cannot find clear evidence of “Flight to size” from regression 

analysis we get some meaningful finding of "Flight to size" from graphical analysis and 

simulation results. In some literatures size of firm is often considered to proxy of credit 

quality of firm. In that sense it is hard to distinguish “Flight to size” from “Flight to 

quality”. Because we have credit rating data of firms as well as firm size data we can find 

“Flight to size” instead of “Flight to quality”. With simulation method we explain 
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possible explanation why “Flight to size” instead of “Flight to quality”. In the simulation 

framework we introduce 'bank's loan decision making criterion' in that bank may lend its 

fund to a firm if risk-adjusted return exceeds the funding cost. Also in order to give loan 

bank need to endure fixed cost. Due to the existence of fixed cost lager firms take 

advantage of economy of scale especially under tight monetary policy regime. 

 In the context of relationship banking we find that main bank relationship helps 

firms to have relatively higher credit rating under tight monetary policy regime. But we 

cannot find any evidence that main bank relationship play a positive role on getting more 

amount of loan or more chance of getting loan under tight monetary policy. 

 This dissertation has several contributions to the research about monetary policy 

transmission mechanism in the context of relationship banking. First, examining the 

effect of firm-bank relationship with monetary policy transmission mechanisms at the 

same framework, this study deepens understanding of monetary policy transmission 

mechanisms, especially about the amplification effect of the change of monetary policy. 

As we referred in the introduction, the monetary policy transmission mechanism has been 

considered a 'black box'. This is mainly because there is large gap between theoretical 

prediction and actual economic effect. Many previous researchers attribute possible 

causes of the amplification to the existence of market frictions such as agency cost or 

information asymmetry. Introducing the concept of relationship banking which is 

peculiar to SME financing, this study provides something to fill the gap. This study 

examines how information asymmetry affects bank loans under different monetary policy 

regimes. 
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 Second, this study shows dynamics of monetary policy transmission mechanism 

from a bank's point of view or firms' point of view showing the change of loan 

distribution under different monetary policy regimes. The data set consists of firm level 

panel data so that we can trace the change of firm characteristics, relationship history 

with the bank, and the change of loans as time goes by. Many of previous research used 

aggregate loan data or snap shot loan data. As a result, they had some limitations to show 

how a bank changes its loan distribution behavior under different monetary policy 

regimes more in detail. They could show the static change of bank credit. But in this 

paper we show how a bank changes its loan distribution behavior as government change 

its monetary policy with tracing the loans distributed to its own customer firms. This 

close up picture helps us understand the monetary policy transmission mechanism in 

more detail than with aggregate loan data. 

 Third, this study may provide some implications about SME financing policy. 

Most of the firms in the data set consist of SMEs, especially total loans are less than 

$5,000,000. This study examines the effects of close relationships with a bank under 

different monetary policy regimes. SMEs make up substantial portion of total 

employment in South Korea nowadays. Most of SMEs depend on bank loans to finance. 

Many of them are known to receive loans from more than one bank to in order to take 

advantage of competitions among banks. This study highlights a problem in this 

financing strategy by revealing the effect of relationship banking under different 

monetary policy regimes. Under the tight monetary policy, dealing with one bank rather 

than diversifying over many banks may raise the probability of obtaining loans.  
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APPENDIX 

Table 1 

Observation distribution by year 

Year Frequency Percent 
Cumulative 

Frequency 

Cumulative 

Percent 

2002 21,920 5.42 21,920 5.42 

2003 35,442 8.77 57,362 14.2 

2004 58,215 14.41 115,577 28.6 

2005 77,305 19.13 192,882 47.74 

2006 90,691 22.44 283,573 70.18 

2007 60,767 15.04 344,340 85.22 

2008 59,727 14.78 404,067 100 

 

Table 2 

Total assets of sample firms(unit: KRW 1,000) 

N Mean Std. Dev 

306,043 1,990,551 1,961,849 
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Table 3 

Credit rating distribution for all observations 

Rating Frequency Percent 
Cumulative 

Frequency 

Cumulative 

Percent 

1 15,852 3.92 15,852 3.92 

2 30,914 7.65 46,766 11.57 

3 52,997 13.12 99,763 24.69 

4 65,173 16.13 164,936 40.82 

5 65,375 16.18 230,311 57 

6 56,705 14.03 287,016 71.03 

7 41,708 10.32 328,724 81.35 

8 24,063 5.96 352,787 87.31 

9 18,234 4.51 371,021 91.82 

10 11,641 2.88 382,662 94.7 

11 11,400 2.82 394,062 97.52 

12 10,005 2.48 404,067 100 

 

Table 4 

Current total loans classified by loan purpose and collaterals(unit: KRW 1,000) 

Variable N Mean Std. Dev 

Total Loan 404,067 665,825.21 822,393 

Investment Loan 91,637 534,440.92 576,078 

Operation Loan 396,084 555,597.89 680,008 

Credit Loan 296,788 376,363.07 512,025 

Real Estate Loan 175,846 511,352.88 554,448 

Deposit Loan 40,429 119,697.71 219,405 

Surety Loan 204,926 273,011.13 350,528 

Other Loan 25,327 261,864.46 344,503 
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Table 5 

Newly distributed loans in a given year classified by loan purpose and collaterals 

(unit: KRW 1,000) 

Variable N Mean Std. Dev 

New Loan 271,595 376,240.32 513,398 

New Investment Loan 31,804 548,475.70 563,703 

New Operation Loan 264,639 320,214.58 419,521 

New Credit Loan 174,850 261,690.32 368,471 

New Real Estate Loan 88,032 366,623.23 433,705 

New Deposit Loan 18,766 107,883.59 209,383 

New Surety Loan 84,626 233,420.77 296,387 

New Other Loan 10,411 228,205.74 316,578 

 

Table 6 

Main bank relationship 

Main Bank Frequency Percent 
Cumulative 

Frequency 

Cumulative 

Percent 

No 285,898 70.76 285,898 70.76 

Yes 118,169 29.24 404,067 100 

 

Table 7 

Industry types of firms 

Industry Type Frequency Percent 
Cumulative 

Frequency 

Cumulative 

Percent 

Manufacturing 177,277 43.87 177,277 43.87 

Construction 28,629 7.09 205,906 50.96 

Sales 78,726 19.48 284,632 70.44 

Others 33,517 8.29 318,149 78.74 

Not Assigned 85,918 21.26 404,067 100 
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Table 8 

Firm structure type 

Firm Structure Frequency Percent 
Cumulative 

Frequency 

Cumulative 

Percent 

Acquiring 81 0.03 81 0.03 

Corporation 187,504 62.9 187,585 62.92 

Gov. 3 0 187,588 62.92 

Hospital 1,933 0.65 189,521 63.57 

Individual Firm 104,728 35.13 294,249 98.7 

Limited 2,710 0.91 296,959 99.61 

NPO 120 0.04 297,079 99.65 

Partnership 780 0.26 297,859 99.91 

School 7 0 297,866 99.91 

Union 255 0.09 298,121 100 

Missing; 10,594 
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Table 9 

History Types of Firms by credit rating assignment 

No. Type Freq. % Acc. % History(appear in) 

1 100 18,813 11.6% 11.6% 2006 

2 1 11,996 7.4% 19.0% 2008 

3 1000 10,882 6.7% 25.7% 2005 

4 1100 9,910 6.1% 31.9% 2005, 2006 

5 10000 8,865 5.5% 37.3% 2004 

6 111 7,770 4.8% 42.1% 2006, 2007, 2008 

7 11 7,591 4.7% 46.8% 2007, 2008 

8 1111 7,137 4.4% 51.2% 2005, 2006, 2007, 2008 

9 1111111 7,093 4.4% 55.6% 
2002, 2003, 2004, 2005, 2006, 2007, 

2008 

10 11100 6,010 3.7% 59.3% 2004, 2005, 2006 

11 11111 5,335 3.3% 62.6% 2004, 2005, 2006, 2007, 2008 

12 10 5,069 3.1% 65.7% 2007 

13 11000 4,976 3.1% 68.8% 2004, 2005 

14 111111 4,671 2.9% 71.7% 2003, 2004, 2005, 2006, 2007, 2008 

15 100000 4,446 2.7% 74.4% 2003 

16 110 4,012 2.5% 76.9% 2006, 2007 

17 1000000 3,608 2.2% 79.1% 2002 

18 1110 2,904 1.8% 80.9% 2005, 2006, 2007 

19 10100 2,188 1.4% 82.3% 2004, 2006(Skipped in 2005) 

20 1100000 2,063 1.3% 83.6% 2002, 2003 

21 110000 1,904 1.2% 84.7% 2003, 2004 

22 11110 1,783 1.1% 85.8% 2004, 2005, 2006, 2007 

23 111100 1,692 1.0% 86.9% 2003, 2004, 2005, 2006 

24 111000 1,677 1.0% 87.9% 2003, 2004, 2005 

25 1110000 1,610 1.0% 88.9% 2002, 2003, 2004 

26 101 1,511 0.9% 89.8% 2006, 2008(Skipped in 2007) 

27 1111000 1,488 0.9% 90.8% 2002, 2003, 2004, 2005 
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Table 10 

History Types of Firms by getting new operation loan 

No. Type Freq. % Acc. % History(appear in) 

1 0 25,629 15.8% 15.8% Never appear(rating only) 

2 100 20,969 12.9% 28.8% 2006 

3 1000 15,235 9.4% 38.2% 2005 

4 1 10,882 6.7% 44.9% 2008 

5 10000 10,127 6.3% 51.1% 2004 

6 10 7,904 4.9% 56.0% 2007 

7 100000 5,961 3.7% 59.7% 2003 

8 11 4,374 2.7% 62.4% 2007, 2008 

9 1000000 4,369 2.7% 65.1% 2002 

10 1100 4,356 2.7% 67.8% 2005, 2006 

11 110 3,487 2.2% 69.9% 2006, 2007 

12 111 3,104 1.9% 71.9% 2006, 2007, 2008 

13 11000 2,495 1.5% 73.4% 2004, 2005 

14 101 2,310 1.4% 74.8% 2006, 2008 

15 1111 2,118 1.3% 76.1% 2005, 2006, 2007, 2008 

16 1100000 1,680 1.0% 77.2% 2002, 2003 

17 10100 1,626 1.0% 78.2% 2004, 2006 

18 1110 1,603 1.0% 79.2% 2005, 2006, 2007 

19 110000 1,539 1.0% 80.1% 2003, 2004 

20 1111111 1,441 0.9% 81.0% 
2002, 2003, 2004, 2005, 2006, 

2007, 2008 

21 11100 1,427 0.9% 81.9% 2004, 2005, 2006, 

22 11111 1,329 0.8% 82.7% 2004, 2005, 2006, 2007, 2008 

23 1010 1,247 0.8% 83.5% 2005, 2007 

24 111111 1,163 0.7% 84.2% 
2003, 2004, 2005, 2006, 2007, 

2008 

25 1101 1,064 0.7% 84.9% 2004, 2005, 2007 

26 1001 974 0.6% 85.5% 2004, 2008 

27 11110 853 0.5% 86.0% 2003, 2004, 2005, 2006 

28 1110000 850 0.5% 86.5% 2002, 2003, 2004 

29 111000 793 0.5% 87.0% 2003, 2004, 2005 

30 1011 758 0.5% 87.5% 2005, 2007, 2008 

31 101000 733 0.5% 87.9% 2003, 2005 

32 1111000 620 0.4% 88.3% 2002, 2003, 2004, 2005 

33 111100 588 0.4% 88.7% 2003, 2004, 2005, 2006 

34 1111110 555 0.3% 89.0% 2002, 2003, 2004, 2006, 2007  
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35 100100 540 0.3% 89.3% 2003, 2006 

36 1111100 534 0.3% 89.7% 2002, 2003, 2004, 2005, 2006 

37 1010000 504 0.3% 90.0% 2002, 2004 

 

Table 11 

Simplified history types for observations(Total obs:367,465) 

Year 
History Type Total 

observations "00" "01" "10" "11" 

2003 
 3,411 

(10.2%)  

 16,709 

(50.0%)  

 4,263 

(12.8%)  

 9,014 

(27.0%)  

 33,397 

(100%)  

2004 
 7,667 

(15.2%)  

 23,961 

(47.4%)  

 6,732 

(13.3%)  

 12,208 

(24.1%)  

 50,568 

(100%)  

2005 
 8,858 

(13.0%)  

 32,016 

(47.2%)  

 10,407 

(15.3%)  

 16,621 

(24.5%)  

 67,902 

(100%)  

2006 
 7,957 

(9.9%)  

 36,554 

(45.3%)  

 14,172 

(17.5%)  

 22,094 

(27.4%)  

 80,777 

(100%)  

2007 
 6,395 

(11.1%)  

 18,482 

(32.0%)  

 11,904 

(20.6%)  

 21,062 

(36.4%)  

 57,843 

(100%)  

2008 
 7,480 

(13.3%)  

 19,199 

(34.1%)  

 10,414 

(18.5%)  

 19,150 

(34.0%)  

 56,243 

(100%)  
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Table 12 

Ordered logit regression result of credit rating of firm i at year t 

Year Parameter Estimate 
Standard  

Error 
Chi-Square Pr>ChiSq 

From 2003  

To 2008 

Short Term Policy  

Interest Rate 
-1.59590  0.00680  55154.85  <.0001 

Firm Size -0.18400  0.00318  3358.68  <.0001 

Main Bank Dummy 0.04860  0.00731  44.29  <.0001 

New Entry Dummy 0.19660  0.00783  630.71  <.0001 

2003 

Firm Size -0.10310  0.01090  88.75  <.0001 

Main Bank Dummy 0.01770  0.02230  0.63  0.4270  

New Entry Dummy 0.03350  0.02310  2.10  0.1469  

2004 

Firm Size -0.21050  0.00875  578.46  <.0001 

Main Bank Dummy 0.01760  0.01950  0.81  0.3678  

New Entry Dummy 0.31830  0.02010  250.24  <.0001 

2005 

Firm Size -0.27040  0.00711  1444.20  <.0001 

Main Bank Dummy -0.06400  0.01740  13.49  0.0002 

New Entry Dummy 0.43390  0.01740  620.26  <.0001 

2006 

Firm Size -0.28180  0.00640  1936.98  <.0001 

Main Bank Dummy -0.05600  0.01650  11.52  0.0007 

New Entry Dummy 0.17220  0.01680  104.95  <.0001 

2007 

Firm Size -0.01650  0.00795  4.29  0.0383 

Main Bank Dummy 0.05110  0.01680  9.26  0.0023 

New Entry Dummy 0.37510  0.02000  352.03  <.0001 

2008 

Firm Size 0.15670  0.00816  368.75  <.0001 

Main Bank Dummy 0.31850  0.01750  331.94  <.0001 

New Entry Dummy -0.38440  0.02210  303.87  <.0001 
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Table 13 

Simple regression results of credit ratings on indicator function 

Variable 
Parameter 

Estimate 

Standard 

Error 
t Value Pr>|t| 

Intercept -5.53896  0.09716 -57.01  <.0001 

It 2.52440  0.10734 23.52  <.0001 

Int 2.67816  0.01976 135.50  <.0001 

 Int -2.36082  0.02156 -109.49  <.0001 

FirmSize 0.21252  0.00545 39.01  <.0001 

FirmSize*It -0.12141  0.00708 -17.14  <.0001 

MainBankDummy -0.09556  0.00872 -10.96  <.0001 

NewEntryDummy -0.22034  0.00917 -24.04 <.0001 
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Table 14 

Regression result of firm characteristics on loan amount 

Variable 
Parameter 

Estimate 

Standard 

Error 
t Value Pr>|t| 

Intercept 5.26225 0.02883 182.54 <.0001 

Credit Rating -0.03075 0.00461 -6.68 <.0001 

Log Total Assets 0.53266 0.0028 190.27 <.0001 

Main Bank Dummy -0.02163 0.01651 -1.31 0.1903 

Unsecured Loan Ratio -0.14368 0.01915 -7.5 <.0001 

Current Investment Loan Dummy 0.04611 0.01801 2.56 0.0104 

Credit Rating*Y2003 -0.03222 0.00605 -5.32 <.0001 

Credit Rating*Y2004 -0.07350 0.00576 -12.77 <.0001 

Credit Rating*Y2005 -0.09023 0.00555 -16.25 <.0001 

Credit Rating*Y2006 -0.05215 0.00539 -9.67 <.0001 

Credit Rating*Y2007 -0.04030 0.00516 -7.81 <.0001 

Credit Rating*Y2008 0.00819 0.0051 1.61 0.1081 

Log Total Assets*Y2003 0.00104 0.00259 0.4 0.6882 

Log Total Assets*Y2004 -0.00148 0.0024 -0.62 0.5371 

Log Total Assets*Y2005 0.00746 0.00229 3.26 0.0011 

Log Total Assets*Y2006 0.00091 0.00222 0.41 0.6805 

Log Total Assets*Y2007 0.01452 0.00241 6.02 <.0001 

Log Total Assets*Y2008 -0.01348 0.00239 -5.63 <.0001 

Main Bank Dummy*Y2003 0.00425 0.02175 0.2 0.8452 

Main Bank Dummy*Y2004 0.03563 0.02076 1.72 0.0861 

Main Bank Dummy*Y2005 -0.00022 0.01988 -0.01 0.9912 

Main Bank Dummy*Y2006 0.03403 0.01948 1.75 0.0808 

Main Bank Dummy*Y2007 -0.01756 0.01985 -0.88 0.3763 

Main Bank Dummy*Y2008 -0.02728 0.02019 -1.35 0.1766 

Unsecured Loan Ratio*Y2003 -0.10351 0.0251 -4.12 <.0001 

Unsecured Loan Ratio*Y2004 -0.04124 0.02399 -1.72 0.0856 

Unsecured Loan Ratio*Y2005 -0.00648 0.02253 -0.29 0.7737 

Unsecured Loan Ratio*Y2006 -0.11516 0.02206 -5.22 <.0001 

Unsecured Loan Ratio*Y2007 -0.24096 0.02255 -10.69 <.0001 

Unsecured Loan Ratio*Y2008 -0.26601 0.02266 -11.74 <.0001 

Current Investment Loan Dummy*Y2003 0.13853 0.02381 5.82 <.0001 

Current Investment Loan Dummy*Y2004 0.23735 0.02251 10.55 <.0001 

Current Investment Loan Dummy*Y2005 0.28738 0.02162 13.29 <.0001 

Current Investment Loan Dummy*Y2006 0.37428 0.0211 17.74 <.0001 
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Current Investment Loan Dummy*Y2007 0.34674 0.02121 16.34 <.0001 

Current Investment Loan Dummy*Y2008 0.25763 0.02136 12.06 <.0001 
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Table 15 

Regression result of firm characteristics on whether a firm get loans or not 

Year Parameter Estimate 
Standard 

Error 
Chi-Square Pr>ChiSq 

From 

2002  

to 2008 

Credit Rating -0.0495  0.00159  973.05 <.0001 

Log Total Assets 0.0672  0.00075  8,144.52 <.0001 

Main Bank Dummy 0.2309  0.00853  732.79 <.0001 

Current Investment 

Loan Dummy 
0.1972  0.00920  459.84 <.0001 

2002 

Credit Rating 0.0894  0.01030  75.59 <.0001 

Log Total Assets 0.0682  0.00400  290.88 <.0001 

Main Bank Dummy 0.0449  0.03770  1.42 0.2327 

Current Investment 

Loan Dummy 
-0.0829  0.04080  4.13 0.0422 

2003 

Credit Rating 0.0190  0.00742  6.56 0.0104 

Log Total Assets 0.0568  0.00302  353.77 <.0001 

Main Bank Dummy 0.1098  0.02780  15.56 <.0001 

Current Investment 

Loan Dummy 
0.1877  0.03210  34.22 <.0001 

2004 

Credit Rating -0.0800  0.00585  186.75 <.0001 

Log Total Assets 0.0693  0.00227  931.18 <.0001 

Main Bank Dummy 0.2675  0.02310  133.82 <.0001 

Current Investment 

Loan Dummy 
0.1595  0.02570  38.62 <.0001 

2005 

Credit Rating -0.1315  0.00536  602.88 <.0001 

Log Total Assets 0.0921  0.00191  2,319.38 <.0001 

Main Bank Dummy 0.1947  0.02080  87.18 <.0001 

Current Investment 

Loan Dummy 
0.1274  0.02300  30.80 <.0001 

2006 

Credit Rating -0.0444  0.00497  79.81 <.0001 

Log Total Assets 0.0638  0.00167  1,453.06 <.0001 

Main Bank Dummy 0.3397  0.02040  277.87 <.0001 

Current Investment 

Loan Dummy 
0.2428  0.02190  122.93 <.0001 

2007 

Credit Rating -0.0303  0.00395  59.13 <.0001 

Log Total Assets 0.0527  0.00225  549.02 <.0001 

Main Bank Dummy 0.1912  0.02000  91.31 <.0001 

Current Investment 

Loan Dummy 
0.3560  0.02090  289.38 <.0001 

2008 Credit Rating -0.0116  0.00368  10.00 0.0016 
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Log Total Assets 0.0416  0.00218  363.81 <.0001 

Main Bank Dummy 0.2153  0.02070  108.19 <.0001 

Current Investment 

Loan Dummy 
0.1966  0.02060  90.77 <.0001 
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Table 16 

Cox Hazard Regression results 

Starting 

Year 

Parameter 

Estimate 

Hazard  

Estimate 

Standard  

Error 
Chi-Square Pr>ChiSq 

Hazard  

Ratio 

2003 

Credit Rating 0.07694 0.00569 182.712 <.0001 1.080 

Firm Size -0.36977 0.00884 1,747.974 <.0001 0.691 

Main-Bank 

Relationship 
-0.53682 0.02607 424.136 <.0001 0.585 

2004 

Credit Rating 0.06117 0.00415 217.611 <.0001 1.063 

Firm Size -0.45784 0.00776 3,479.048 <.0001 0.633 

Main-Bank 

Relationship 
-0.41646 0.02480 282.073 <.0001 0.659 

2005 

Credit Rating 0.04238 0.00417 103.435 <.0001 1.043 

Firm Size -0.52532 0.00732 5,149.372 <.0001 0.591 

Main-Bank 

Relationship 
-0.41996 0.02690 243.687 <.0001 0.657 

2006 

Credit Rating 0.01594 0.00415 14.760 0.0001 1.016 

Firm Size -0.56308 0.00816 4,765.409 <.0001 0.569 

Main-Bank 

Relationship 
-0.33245 0.03076 116.843 <.0001 0.717 

2007 

Credit Rating 0.00608 0.00732 0.689 0.4064 1.006 

Firm Size -0.49808 0.01183 1,772.642 <.0001 0.608 

Main-Bank 

Relationship 
-0.13257 0.05186 6.533 0.0106 0.876 
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Table 17 

Loan distribution with different collaterals for new entry firms 

Collateral 
No 

collateral 

Real 

Estate 
Deposit Surety Other Total 

2003 
Amount 1,792,954 1,693,931 88,398 1,089,934 57,080 4,722,297 

% 38.0% 35.9% 1.9% 23.1% 1.2% 100.0% 

2004 
Amount 1,589,869 1,643,261 81,527 1,172,509 205,994 4,693,161 

% 33.9% 35.0% 1.7% 25.0% 4.4% 100.0% 

2005 
Amount 3,416,256 2,528,761 127,789 1,154,332 92,047 7,319,184 

% 46.7% 34.5% 1.7% 15.8% 1.3% 100.0% 

2006 
Amount 3,572,629 2,829,443 88,934 1,100,975 135,456 7,727,438 

% 46.2% 36.6% 1.2% 14.2% 1.8% 100.0% 

2007 
Amount 2,346,498 1,526,878 65,426 808,025 67,104 4,813,931 

% 48.7% 31.7% 1.4% 16.8% 1.4% 100.0% 

2008 
Amount 1,808,054 948,427 99,359 916,483 59,388 3,831,712 

% 47.2% 24.8% 2.6% 23.9% 1.5% 100.0% 

 

Table 18 

Loan distribution with different collaterals for all the firms 

Collateral 
No 

collateral 

Real 

Estate 
Deposit Surety Other Total 

2002 
Amount 3,916,879 2,611,584 205,017 1,804,237 106,803 8,644,521 

% 45.3% 30.2% 2.4% 20.9% 1.2% 100.0% 

2003 
Amount 3,682,547 3,272,690 238,140 2,153,696 103,031 9,450,103 

% 39.0% 34.6% 2.5% 22.8% 1.1% 100.0% 

2004 
Amount 3,910,366 3,712,915 242,222 2,634,000 629,698 11,129,200 

% 35.1% 33.4% 2.2% 23.7% 5.7% 100.0% 

2005 
Amount 7,927,539 5,535,625 366,418 2,796,944 291,174 16,917,700 

% 46.9% 32.7% 2.2% 16.5% 1.7% 100.0% 

2006 
Amount 9,973,826 7,032,680 344,408 3,409,821 521,665 21,282,400 

% 46.9% 33.0% 1.6% 16.0% 2.5% 100.0% 

2007 
Amount 8,476,320 5,409,653 291,870 3,010,390 370,866 17,559,100 

% 48.3% 30.8% 1.7% 17.1% 2.1% 100.0% 

2008 
Amount 7,521,379 4,095,775 327,280 3,778,956 315,210 16,038,600 

% 46.9% 25.5% 2.0% 23.6% 2.0% 100.0% 
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Table 19 

Correlations between firm size and credit loan/new loan ratio for new entry firms 

Year Coefficients Prob > |r| under H0: Rho=0 

2003 0.0217 0.0241 

2004 0.0450 <.0001 

2005 0.0332 <.0001 

2006 0.0066 0.4090 

2007 0.0116 0.0116 

2008 -0.1095 <.0001 

 

Table 20 

Correlations between firm size and credit loan/new loan ratio for all firms 
Year Coefficients Prob > |r| under H0: Rho=0 

2002 -0.0405 <.0001 

2003 0.0021 0.7626 

2004 0.0063 0.3047 

2005 0.0090 0.0864 

2006 -0.0080 0.0940 

2007 -0.0329 <.0001 

2008 -0.0611 <.0001 
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Table 21 

Correlation fable: firm size, credit rating, history, and credit loan/new loan ratio for 

all firms 

 

*: Pearson Correlation Coefficient 

**: Prob>|r| under H0: Rho=0 

***: Number of Observations 

Firm Size: Log inflation adjusted total assets of firm 

Credit Rating: Smaller number is higher quality 

History: Number of years of being rated by the bank 

Credit Loan / New Loan Ratio: Portion of unsecured loan 

Year Variables Firm Size Credit Rating History 

Credit Loan /  

New Loan 

Ratio 

2002 

Firm Size 

1* 0.05409 . -0.07192 

** <.0001 . <.0001 

15326*** 15326 15326 15326 

Credit Rating 

0.05409 1 . -0.01949 

<.0001 
 

. 0.0091 

15326 17902 17902 17902 

History 

. . . . 

. . . . 

15326 17902 17902 17902 

Credit Loan /  

New Loan 

Ratio 

-0.07192 -0.01949 . 1 

<.0001 0.0091 . 
 

15326 17902 17902 17902 

2003 

Firm Size 

1 0.07575 0.37904 -0.02432 

 
<.0001 <.0001 0.0004 

20883 20883 20883 20883 

Credit Rating 

0.07575 1 0.06816 -0.01065 

<.0001 
 

<.0001 0.0838 

20883 26360 26360 26360 

History 

0.37904 0.06816 1 -0.05373 

<.0001 <.0001 
 

<.0001 

20883 26360 26360 26360 

Credit Loan /  

New Loan 

Ratio 

-0.02432 -0.01065 -0.05373 1 

0.0004 0.0838 <.0001 
 

20883 26360 26360 26360 
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2004 

Firm Size 

1 0.16068 0.40691 -0.00061 

 
<.0001 <.0001 0.9207 

26881 26881 26881 26881 

Credit Rating 

0.16068 1 0.12751 -0.03018 

<.0001 
 

<.0001 <.0001 

26881 37388 37388 37388 

History 

0.40691 0.12751 1 0.00393 

<.0001 <.0001 
 

0.4474 

26881 37388 37388 37388 

Credit Loan /  

New Loan 

Ratio 

-0.00061 -0.03018 0.00393 1 

0.9207 <.0001 0.4474 
 

26881 37388 37388 37388 

2005 

Firm Size 

1 0.18828 0.35461 -0.01652 

 
<.0001 <.0001 0.0015 

36885 36885 36885 36885 

Credit Rating 

0.18828 1 0.14055 -0.049 

<.0001 
 

<.0001 <.0001 

36885 50057 50057 50057 

History 

0.35461 0.14055 1 -0.02239 

<.0001 <.0001 
 

<.0001 

36885 50057 50057 50057 

Credit Loan /  

New Loan 

Ratio 

-0.01652 -0.049 -0.02239 1 

0.0015 <.0001 <.0001 
 

36885 50057 50057 50057 

2006 

Firm Size 

1 0.17404 0.36394 -0.02979 

 
<.0001 <.0001 <.0001 

43723 43723 43723 43723 

Credit Rating 

0.17404 1 0.09891 0.00061 

<.0001 
 

<.0001 0.8806 

43723 59931 59931 59931 

History 

0.36394 0.09891 1 -0.02393 

<.0001 <.0001 
 

<.0001 

43723 59931 59931 59931 

Credit Loan /  

New Loan 

-0.02979 0.00061 -0.02393 1 

<.0001 0.8806 <.0001 
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Ratio 43723 59931 59931 59931 

2007 

Firm Size 

1 0.01115 0.27448 -0.04639 

 
0.031 <.0001 <.0001 

37416 37416 37416 37416 

Credit Rating 

0.01115 1 0.10262 0.00981 

0.031 
 

<.0001 0.0481 

37416 40573 40573 40573 

History 

0.27448 0.10262 1 -0.06501 

<.0001 <.0001 
 

<.0001 

37416 40573 40573 40573 

Credit Loan /  

New Loan 

Ratio 

-0.04639 0.00981 -0.06501 1 

<.0001 0.0481 <.0001 
 

37416 40573 40573 40573 

2008 

Firm Size 

1 -0.12993 0.27904 -0.10373 

 
<.0001 <.0001 <.0001 

35319 35319 35319 35319 

Credit Rating 

-0.12993 1 -0.20131 0.04919 

<.0001 
 

<.0001 <.0001 

35319 39384 39384 39384 

History 

0.27904 -0.20131 1 -0.07775 

<.0001 <.0001 
 

<.0001 

35319 39384 39384 39384 

Credit Loan /  

New Loan 

Ratio 

-0.10373 0.04919 -0.07775 1 

<.0001 <.0001 <.0001 
 

35319 39384 39384 39384 
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Table 22 

Correlation table: firm size, credit rating, history, and credit loan/new loan ratio for 

all firms for different industries in 2008 

 

*: Pearson Correlation Coefficient 

**: Prob>|r| under H0: Rho=0 

***: Number of Observations 

Firm Size: Log inflation adjusted total assets of firm 

Credit Rating: Smaller number is higher quality 

History: Number of years of being rated by the bank 

Credit Loan / New Loan Ratio: Portion of unsecured loan 

Year Variables Firm Size 
Credit 

Rating 
History 

Credit Loan /  

New Loan 

Ratio 

Manufacturing 

Firm Size 

1 -0.12336* 0.28486 -0.11694 

 
<.0001** <.0001 <.0001 

19937 19937*** 19937 19937 

Credit 

Rating 

-0.12336 1 -0.19483 0.05496 

<.0001 
 

<.0001 <.0001 

19937 21652 21652 21652 

History 

0.28486 -0.19483 1 -0.08075 

<.0001 <.0001 
 

<.0001 

19937 21652 21652 21652 

Credit Loan /  

New Loan 

Ratio 

-0.11694 0.05496 -0.08075 1 

<.0001 <.0001 <.0001 
 

19937 21652 21652 21652 

Constructing 

Firm Size 

1 -0.26267 0.29258 -0.10786 

 
<.0001 <.0001 <.0001 

3095 3095 3095 3095 

Credit 

Rating 

-0.26267 1 -0.16611 0.01896 

<.0001 
 

<.0001 0.2596 

3095 3537 3537 3537 

History 

0.29258 -0.16611 1 -0.06937 

<.0001 <.0001 
 

<.0001 

3095 3537 3537 3537 

Credit Loan /  

New Loan 

Ratio 

-0.10786 0.01896 -0.06937 1 

<.0001 0.2596 <.0001 
 

3095 3537 3537 3537 
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Sales 

Firm Size 

1 -0.13097 0.27785 -0.07493 

 
<.0001 <.0001 <.0001 

9136 9136 9136 9136 

Credit 

Rating 

-0.13097 1 -0.16925 -0.00261 

<.0001 
 

<.0001 0.7932 

9136 10090 10090 10090 

History 

0.27785 -0.16925 1 -0.02852 

<.0001 <.0001 
 

0.0042 

9136 10090 10090 10090 

Credit Loan /  

New Loan 

Ratio 

-0.07493 -0.00261 -0.02852 1 

<.0001 0.7932 0.0042 
 

9136 10090 10090 10090 
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Table 23 

Partial correlation table between 'new loan dummy'(if a firm gets a loan then 1, 

otherwise 0) and firm size, credit rating, history, and credit loan/new loan ratio for 

all rated firms for a given year 

 

*: Pearson Correlation Coefficient 

**: Prob>|r| under H0: Rho=0 

New Loan Dummy; If a firm gets a loan in a given year then 1, otherwise 0 

Firm Size: Log inflation adjusted total assets of firm 

Credit Rating: Smaller number is higher quality 

History: Number of years of being rated by the bank 

Credit Loan / New Loan Ratio: Portion of unsecured loan 

Year Variable 

Partial(Conditional on) 

Firm Size Credit Rating History 

Credit Loan /  

New Loan 

Ratio 

2002 

Firm Size 
. -0.05096* -0.04951 . 

. <.0001**   <.0001 . 

Credit Rating 
0.04402 . 0.03239 . 

 <.0001 .  <.0001 . 

History 

(All the new) 

. . . . 

. . . . 

Credit Loan /  

New Loan Ratio 

. . . . 

. . . . 

2003 

Firm Size 
. -0.02303 0.0437 . 

. 0.0001  <.0001 . 

Credit Rating 
-0.00177 . -0.00451 . 

0.7668 . 0.3962 . 

History 
-0.17993 -0.17448 . . 

 <.0001  <.0001 . . 

Credit Loan /  

New Loan Ratio 

. . . . 

. . . . 

 

 

 

2004 

Firm Size 
. 0.07739 0.11007 . 

.  <.0001  <.0001 . 

Credit Rating 
-0.08607 . -0.10577 . 

 <.0001 .   <.0001 . 

History 
-0.12748 -0.01124 . . 

 <.0001 0.0067 . . 
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Credit Loan /  

New Loan Ratio 

. . . . 

. . . . 

2005 

Firm Size 
. 0.11828 0.14182 . 

. <.0001  <.0001 . 

Credit Rating 
-0.12211 . -0.09023 . 

 <.0001 .  <.0001 . 

History 
-0.14828 -0.05783 . . 

<.0001 <.0001 . . 

Credit Loan /  

New Loan Ratio 

. . . . 

. . . . 

2006 

Firm Size 
. 0.11433 0.13786 . 

. <.0001 <.0001 . 

Credit Rating 
-0.04191 . -0.01609 . 

<.0001 . <.0001 . 

History 
-0.10524 -0.06005 . . 

 <.0001  <.0001 . . 

Credit Loan /  

New Loan Ratio 

. . . . 

. . . . 

2007 

Firm Size 
. 0.06436 0.08181 . 

.  <.0001  <.0001 . 

Credit Rating 
-0.04278 . -0.05342 . 

 <.0001 .  <.0001 . 

History 
-0.07629 -0.05422 . . 

 <.0001  <.0001 . . 

Credit Loan /  

New Loan Ratio 

. . . . 

. . . . 

2008 

Firm Size 
. 0.01975 0.04024 . 

.  <.0001  <.0001 . 

Credit Rating 
-0.0331 . -0.06827 . 

 <.0001 .  <.0001 . 

History 
-0.06666 -0.08194 . . 

<.0001   <.0001 . . 

Credit Loan /  

New Loan Ratio 

. . . . 

. .   . 
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Table 24 

Firm distribution from raw data with different interest rate regimes 

Rating Size Covered Ratio Main Bank 

Low 

int. 

Mid  

int. 

High 

int. 

% % % 

very high very small not covered not main 4.51 4.13 0.07 

very high very small not covered main 0.70 0.68 0.00 

very high very small partially covered not main 2.21 2.05 0.01 

very high very small partially covered main 0.53 0.47 0.00 

very high very small fully covered not main 4.79 3.39 0.03 

very high very small fully covered main 0.90 0.55 0.00 

very high small not covered not main 1.46 1.38 0.05 

very high small not covered main 0.68 0.65 0.02 

very high small partially covered not main 1.22 1.21 0.02 

very high small partially covered main 0.68 0.61 0.01 

very high small fully covered not main 1.84 1.52 0.04 

very high small fully covered main 0.76 0.57 0.01 

very high large not covered not main 1.26 1.20 0.15 

very high large not covered main 0.89 0.91 0.10 

very high large partially covered not main 1.22 1.30 0.04 

very high large partially covered main 1.14 1.12 0.03 

very high large fully covered not main 1.39 1.16 0.10 

very high large fully covered main 1.10 0.94 0.07 

very high very large not covered not main 1.22 1.31 0.48 

very high very large not covered main 1.17 1.26 0.53 

very high very large partially covered not main 1.03 1.06 0.26 

very high very large partially covered main 1.64 1.75 0.42 

very high very large fully covered not main 0.92 0.91 0.31 

very high very large fully covered main 1.40 1.40 0.54 

high very small not covered not main 3.02 3.14 1.39 

high very small not covered main 0.83 0.80 0.17 

high very small partially covered not main 1.70 2.11 0.60 

high very small partially covered main 0.60 0.71 0.09 

high very small fully covered not main 4.01 2.89 0.70 

high very small fully covered main 0.99 0.70 0.10 

high small not covered not main 2.12 2.24 0.88 

high small not covered main 1.21 1.25 0.33 

high small partially covered not main 1.81 2.04 0.68 

high small partially covered main 1.37 1.42 0.26 
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high small fully covered not main 2.81 2.28 0.78 

high small fully covered main 1.63 1.20 0.25 

high large not covered not main 1.53 1.70 1.18 

high large not covered main 1.16 1.23 0.72 

high large partially covered not main 1.71 1.83 0.97 

high large partially covered main 1.94 2.01 0.61 

high large fully covered not main 2.02 1.73 1.00 

high large fully covered main 1.73 1.47 0.55 

high very large not covered not main 1.54 1.67 1.54 

high very large not covered main 1.06 1.27 1.08 

high very large partially covered not main 1.55 1.69 1.22 

high very large partially covered main 2.57 2.67 1.35 

high very large fully covered not main 1.35 1.22 1.00 

high very large fully covered main 1.89 1.62 1.04 

low very small not covered not main 1.11 1.56 3.31 

low very small not covered main 0.34 0.52 0.62 

low very small partially covered not main 0.52 0.92 1.39 

low very small partially covered main 0.24 0.42 0.30 

low very small fully covered not main 1.47 1.22 1.58 

low very small fully covered main 0.58 0.43 0.26 

low small not covered not main 0.90 1.30 3.59 

low small not covered main 0.58 0.84 1.28 

low small partially covered not main 0.65 1.05 2.37 

low small partially covered main 0.54 0.93 0.79 

low small fully covered not main 1.50 1.36 2.40 

low small fully covered main 1.04 0.92 0.75 

low large not covered not main 0.89 1.23 3.68 

low large not covered main 0.68 0.93 1.78 

low large partially covered not main 0.72 1.23 2.91 

low large partially covered main 0.84 1.51 1.70 

low large fully covered not main 1.45 1.39 2.68 

low large fully covered main 1.29 1.29 1.19 

low very large not covered not main 0.88 1.14 3.44 

low very large not covered main 0.60 0.85 1.99 

low very large partially covered not main 0.74 1.15 3.15 

low very large partially covered main 1.18 1.77 3.21 

low very large fully covered not main 1.20 1.03 2.20 

low very large fully covered main 1.30 1.34 1.63 
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very low very small not covered not main 0.07 0.08 1.83 

very low very small not covered main 0.03 0.03 0.36 

very low very small partially covered not main 0.03 0.03 0.71 

very low very small partially covered main 0.01 0.01 0.15 

very low very small fully covered not main 0.10 0.07 0.83 

very low very small fully covered main 0.05 0.01 0.16 

very low small not covered not main 0.06 0.04 2.25 

very low small not covered main 0.06 0.03 0.79 

very low small partially covered not main 0.05 0.03 1.14 

very low small partially covered main 0.02 0.03 0.42 

very low small fully covered not main 0.11 0.05 1.39 

very low small fully covered main 0.08 0.05 0.46 

very low large not covered not main 0.08 0.07 2.86 

very low large not covered main 0.05 0.07 1.08 

very low large partially covered not main 0.05 0.05 1.66 

very low large partially covered main 0.06 0.03 0.93 

very low large fully covered not main 0.13 0.07 1.96 

very low large fully covered main 0.13 0.08 0.84 

very low very large not covered not main 0.09 0.06 2.52 

very low very large not covered main 0.08 0.06 1.22 

very low very large partially covered not main 0.05 0.05 1.86 

very low very large partially covered main 0.15 0.09 1.80 

very low very large fully covered not main 0.17 0.09 1.74 

very low very large fully covered main 0.19 0.11 1.08 
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Table 25 

Correlation between variables of raw data set for all the raw data 

 
Interest Rate 

Credit 

Rating 
Firm Size 

Secured 

Loan Ratio 

Main Bank 

Dummy 

Interest Rate 
1 0.46043 0.15379 -0.12257 0.00703 

 <.0001 <.0001 <.0001 0.0002 

Credit Rating 
 1 0.14183 -0.04082 0.02205 

 
 

<.0001 <.0001 <.0001 

Firm Size 
 

 
1 0.01545 0.24403 

 
  

<.0001 <.0001 

Secured Loan Ratio 
 

  
1 0.03028 

 
   

<.0001 

Main Bank Dummy 
 

   
1 

 
    

 

Table 26 

Correlation between variables of raw data set under loose monetary policy(Year 

2004 and 2005) 

 

Credit 

Rating 
Firm Size Secured Loan Ratio 

Main Bank 

Dummy 

Credit Rating 
1 0.14010 0.06049 0.05794 

 
<.0001 <.0001 <.0001 

Firm Size  
1 0.00035 0.27591 

  
0.9305 <.0001 

Secured Loan Ratio   
1 0.01726 

   
<.0001 

Main Bank Dummy    
1 
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Table 27 

Correlation between variables of raw data set under modest monetary policy(Year 

2002, 2003, and 2006) 

 

Credit 

Rating 
Firm Size Secured Loan Ratio 

Main Bank 

Dummy 

Credit Rating 
1 0.10797 0.01877 0.06856 

 
<.0001 <.0001 <.0001 

Firm Size  
1 0.03091 0.27519 

  
<.0001 <.0001 

Secured Loan Ratio   
1 0.03304 

   
<.0001 

Main Bank Dummy    
1 

    
 

Table 28 

Correlation between variables of raw data set under tight monetary policy(Year 

2007 and 2008) 

 

Credit 

Rating 
Firm Size Secured Loan Ratio 

Main Bank 

Dummy 

Credit Rating 
1 -0.07025 -0.02470 -0.06593 

 
<.0001 <.0001 <.0001 

Firm Size  
1 0.06929 0.21887 

  
<.0001 <.0001 

Secured Loan Ratio   
1 0.04495 

   
<.0001 

Main Bank Dummy    
1 

    
 

Table 29 

Firm distribution from simulated data with different interest rate regimes 

Int. 

regime 

# of firms that succeed in 

getting loans(A) 

# of firms that are 

simulated(B) 
A/B=P(z=1|r) 

Low 230,113 332,797 69.15% 

Mid 136,477 333,449 40.93% 

High 70,163 333,754 21.02% 

Total 436,753 1,000,000 
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Table 30 

Firm distribution from simulated data with different interest rate regimes 

Rating Size Covered Ratio Main Bank 

Low 

int. 

Mid 

int. 

High 

int. 

% % % 

very high very small less than 1/3 not main 2.57 1.70 0.85 

very high very small less than 1/3 main 0.95 0.55 0.20 

very high very small b/t 1/3 and 2/3 not main 2.56 1.71 0.93 

very high very small b/t 1/3 and 2/3 main 0.96 0.56 0.28 

very high very small more than 2/3 not main 2.59 1.73 0.95 

very high very small more than 2/3 main 0.99 0.60 0.28 

very high small less than 1/3 not main 2.36 1.77 0.83 

very high small less than 1/3 main 0.89 0.54 0.25 

very high small b/t 1/3 and 2/3 not main 2.35 1.70 0.94 

very high small b/t 1/3 and 2/3 main 0.93 0.55 0.28 

very high small more than 2/3 not main 2.43 1.76 0.94 

very high small more than 2/3 main 0.89 0.56 0.25 

very high large less than 1/3 not main 2.40 1.79 0.99 

very high large less than 1/3 main 0.95 0.62 0.29 

very high large b/t 1/3 and 2/3 not main 2.37 1.75 1.01 

very high large b/t 1/3 and 2/3 main 0.91 0.55 0.25 

very high large more than 2/3 not main 2.39 1.82 0.99 

very high large more than 2/3 main 0.91 0.60 0.27 

very high very large less than 1/3 not main 2.45 1.91 1.12 

very high very large less than 1/3 main 0.96 0.62 0.29 

very high very large b/t 1/3 and 2/3 not main 2.49 2.05 1.20 

very high very large b/t 1/3 and 2/3 main 0.97 0.64 0.34 

very high very large more than 2/3 not main 2.49 2.02 1.20 

very high very large more than 2/3 main 0.94 0.69 0.30 

high very small less than 1/3 not main 2.00 1.83 1.54 

high very small less than 1/3 main 1.08 0.92 0.63 

high very small b/t 1/3 and 2/3 not main 2.02 1.84 1.47 

high very small b/t 1/3 and 2/3 main 1.06 0.91 0.64 

high very small more than 2/3 not main 2.11 1.96 1.48 

high very small more than 2/3 main 1.05 0.93 0.66 

high small less than 1/3 not main 2.07 1.98 1.58 

high small less than 1/3 main 1.05 0.97 0.75 

high small b/t 1/3 and 2/3 not main 2.06 1.90 1.62 

high small b/t 1/3 and 2/3 main 1.04 0.99 0.67 
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high small more than 2/3 not main 2.03 1.93 1.67 

high small more than 2/3 main 1.09 1.00 0.77 

high large less than 1/3 not main 2.16 2.18 1.69 

high large less than 1/3 main 1.11 1.07 0.77 

high large b/t 1/3 and 2/3 not main 2.11 2.09 1.80 

high large b/t 1/3 and 2/3 main 1.08 1.04 0.86 

high large more than 2/3 not main 2.18 2.25 1.87 

high large more than 2/3 main 1.15 1.12 0.78 

high very large less than 1/3 not main 2.36 2.46 2.14 

high very large less than 1/3 main 1.21 1.31 1.06 

high very large b/t 1/3 and 2/3 not main 2.39 2.54 2.24 

high very large b/t 1/3 and 2/3 main 1.23 1.24 0.96 

high very large more than 2/3 not main 2.45 2.69 2.46 

high very large more than 2/3 main 1.24 1.33 1.00 

low very small less than 1/3 not main 0.86 1.16 1.37 

low very small less than 1/3 main 0.36 0.52 0.71 

low very small b/t 1/3 and 2/3 not main 0.89 1.17 1.44 

low very small b/t 1/3 and 2/3 main 0.34 0.56 0.66 

low very small more than 2/3 not main 0.89 1.16 1.46 

low very small more than 2/3 main 0.37 0.57 0.74 

low small less than 1/3 not main 0.96 1.32 1.65 

low small less than 1/3 main 0.40 0.57 0.82 

low small b/t 1/3 and 2/3 not main 0.94 1.28 1.64 

low small b/t 1/3 and 2/3 main 0.38 0.64 0.82 

low small more than 2/3 not main 0.96 1.27 1.71 

low small more than 2/3 main 0.37 0.64 0.78 

low large less than 1/3 not main 1.03 1.49 1.88 

low large less than 1/3 main 0.40 0.68 0.94 

low large b/t 1/3 and 2/3 not main 1.03 1.50 1.85 

low large b/t 1/3 and 2/3 main 0.41 0.68 1.03 

low large more than 2/3 not main 1.02 1.54 1.90 

low large more than 2/3 main 0.43 0.69 1.03 

low very large less than 1/3 not main 1.23 1.80 2.41 

low very large less than 1/3 main 0.48 0.88 1.25 

low very large b/t 1/3 and 2/3 not main 1.16 1.81 2.56 

low very large b/t 1/3 and 2/3 main 0.47 0.85 1.20 

low very large more than 2/3 not main 1.22 1.89 2.65 

low very large more than 2/3 main 0.52 0.93 1.31 
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very low very small less than 1/3 not main 0.15 0.34 0.88 

very low very small less than 1/3 main 0.03 0.10 0.30 

very low very small b/t 1/3 and 2/3 not main 0.17 0.35 0.84 

very low very small b/t 1/3 and 2/3 main 0.03 0.10 0.31 

very low very small more than 2/3 not main 0.18 0.34 0.97 

very low very small more than 2/3 main 0.03 0.10 0.34 

very low small less than 1/3 not main 0.18 0.41 1.01 

very low small less than 1/3 main 0.03 0.14 0.39 

very low small b/t 1/3 and 2/3 not main 0.19 0.39 1.03 

very low small b/t 1/3 and 2/3 main 0.03 0.11 0.36 

very low small more than 2/3 not main 0.17 0.40 1.00 

very low small more than 2/3 main 0.03 0.13 0.41 

very low large less than 1/3 not main 0.22 0.46 1.16 

very low large less than 1/3 main 0.04 0.14 0.49 

very low large b/t 1/3 and 2/3 not main 0.21 0.49 1.15 

very low large b/t 1/3 and 2/3 main 0.03 0.14 0.48 

very low large more than 2/3 not main 0.21 0.50 1.30 

very low large more than 2/3 main 0.04 0.15 0.50 

very low very large less than 1/3 not main 0.26 0.58 1.56 

very low very large less than 1/3 main 0.04 0.19 0.63 

very low very large b/t 1/3 and 2/3 not main 0.25 0.55 1.61 

very low very large b/t 1/3 and 2/3 main 0.04 0.19 0.64 

very low very large more than 2/3 not main 0.26 0.66 1.75 

very low very large more than 2/3 main 0.04 0.17 0.71 
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Table 31 

Correlation between variables of all simulated data set 

 
Interest Rate 

Credit 

Rating  
Firm Size 

Secured 

Loan Ratio 

Main 

Bank 

Dummy 

Interest Rate 
1 0.29537 0.05310 0.00708 -0.00263 

 <.0001 <.0001 <.0001 0.0825 

Credit Rating 
 1 0.06209 0.00253 0.01397 

 
 

<.0001 0.0940 <.0001 

Firm Size 
 

 
1 0.00237 0.00274 

 
  

0.1176 0.0705 

Secured Loan Ratio 
 

  
1 -0.00085 

 
   

0.5759 

Main Bank Dummy 
 

   
1 

 
    

 

Table 32 

Correlation between variables of simulated data set under r=0.02 

 

Credit 

Rating  
Firm Size Secured Loan Ratio 

Main Bank 

Dummy 

Credit Rating 
1 0.04909 0.00023 -0.00227 

 
<.0001 0.9104 0.2761 

Firm Size  
1 -0.00101 0.00049 

  
0.6267 0.8137 

Secured Loan Ratio   
1 -0.00061 

  
  0.7696 

Main Bank Dummy    
1 

   
  

 

Table 33 

Correlation between variables of simulated data set under r=0.03 

 

Credit 

Rating  
Firm Size Secured Loan Ratio 

Main Bank 

Dummy 

Credit Rating 
1 0.04974 0.00024 0.02808 

  <.0001 0.9298 <.0001 

Firm Size  
1 0.00563 0.00450 

 
  0.0376 0.0961 

Secured Loan Ratio   
1 0.00153 

  
  0.5709 

Main Bank Dummy    
1 
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Table 34 

Correlation between variables of simulated data set under r=0.04 

 

Credit 

Rating  
Firm Size Secured Loan Ratio 

Main Bank 

Dummy 

Credit Rating 
1 0.04734 0.00140 0.04138 

  <.0001 0.7102 <.0001 

Firm Size  
1 0.00484 0.00763 

 
  0.2001 0.0433 

Secured Loan Ratio   
1 -0.00615 

  
  0.1032 

Main Bank Dummy    
1 
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Table 35 

Estimated probabilities of getting loans for the simulated firms with different 

characteristics under r=2% 

Rating Size Covered Ratio 
Main 

Bank 
P(Y|r) P(Y|z=1,r) P(z=1|r) P(z=1|Y,r) 

very 

high 

very 

small 
less than 1/3 not main 0.0233 0.0257 0.6915 0.7610 

very 

high 

very 

small 
less than 1/3 main 0.0090 0.0095 0.6915 0.7303 

very 

high 

very 

small 
b/t 1/3 and 2/3 not main 0.0231 0.0256 0.6915 0.7685 

very 

high 

very 

small 
b/t 1/3 and 2/3 main 0.0090 0.0096 0.6915 0.7338 

very 

high 

very 

small 
more than 2/3 not main 0.0235 0.0259 0.6915 0.7600 

very 

high 

very 

small 
more than 2/3 main 0.0091 0.0099 0.6915 0.7515 

very 

high 
small less than 1/3 not main 0.0197 0.0236 0.6915 0.8264 

very 

high 
small less than 1/3 main 0.0076 0.0089 0.6915 0.8171 

very 

high 
small b/t 1/3 and 2/3 not main 0.0196 0.0235 0.6915 0.8280 

very 

high 
small b/t 1/3 and 2/3 main 0.0079 0.0093 0.6915 0.8116 

very 

high 
small more than 2/3 not main 0.0200 0.0243 0.6915 0.8406 

very 

high 
small more than 2/3 main 0.0074 0.0089 0.6915 0.8324 

very 

high 
large less than 1/3 not main 0.0188 0.0240 0.6915 0.8843 

very 

high 
large less than 1/3 main 0.0076 0.0095 0.6915 0.8706 

very 

high 
large b/t 1/3 and 2/3 not main 0.0187 0.0237 0.6915 0.8764 

very 

high 
large b/t 1/3 and 2/3 main 0.0073 0.0091 0.6915 0.8595 

very 

high 
large more than 2/3 not main 0.0186 0.0239 0.6915 0.8902 

very 

high 
large more than 2/3 main 0.0072 0.0091 0.6915 0.8692 

very 

high 
very large less than 1/3 not main 0.0185 0.0245 0.6915 0.9195 

very 

high 
very large less than 1/3 main 0.0072 0.0096 0.6915 0.9144 

very 

high 
very large b/t 1/3 and 2/3 not main 0.0187 0.0249 0.6915 0.9222 

very 

high 
very large b/t 1/3 and 2/3 main 0.0073 0.0097 0.6915 0.9182 

very 

high 
very large more than 2/3 not main 0.0186 0.0249 0.6915 0.9229 

very 

high 
very large more than 2/3 main 0.0071 0.0094 0.6915 0.9172 

high 
very 

small 
less than 1/3 not main 0.0257 0.0200 0.6915 0.5365 

high 
very 

small 
less than 1/3 main 0.0138 0.0108 0.6915 0.5397 

high 
very 

small 
b/t 1/3 and 2/3 not main 0.0259 0.0202 0.6915 0.5396 
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high 
very 

small 
b/t 1/3 and 2/3 main 0.0135 0.0106 0.6915 0.5404 

high 
very 

small 
more than 2/3 not main 0.0264 0.0211 0.6915 0.5530 

high 
very 

small 
more than 2/3 main 0.0132 0.0105 0.6915 0.5484 

high small less than 1/3 not main 0.0221 0.0207 0.6915 0.6474 

high small less than 1/3 main 0.0112 0.0105 0.6915 0.6491 

high small b/t 1/3 and 2/3 not main 0.0223 0.0206 0.6915 0.6375 

high small b/t 1/3 and 2/3 main 0.0111 0.0104 0.6915 0.6505 

high small more than 2/3 not main 0.0219 0.0203 0.6915 0.6419 

high small more than 2/3 main 0.0114 0.0109 0.6915 0.6575 

high large less than 1/3 not main 0.0209 0.0216 0.6915 0.7166 

high large less than 1/3 main 0.0105 0.0111 0.6915 0.7350 

high large b/t 1/3 and 2/3 not main 0.0205 0.0211 0.6915 0.7123 

high large b/t 1/3 and 2/3 main 0.0105 0.0108 0.6915 0.7110 

high large more than 2/3 not main 0.0207 0.0218 0.6915 0.7260 

high large more than 2/3 main 0.0109 0.0115 0.6915 0.7319 

high very large less than 1/3 not main 0.0204 0.0236 0.6915 0.8009 

high very large less than 1/3 main 0.0104 0.0121 0.6915 0.8028 

high very large b/t 1/3 and 2/3 not main 0.0207 0.0239 0.6915 0.7981 

high very large b/t 1/3 and 2/3 main 0.0107 0.0123 0.6915 0.7913 

high very large more than 2/3 not main 0.0206 0.0245 0.6915 0.8217 

high very large more than 2/3 main 0.0104 0.0124 0.6915 0.8218 

low 
very 

small 
less than 1/3 not main 0.0147 0.0086 0.6915 0.4062 

low 
very 

small 
less than 1/3 main 0.0061 0.0036 0.6915 0.4153 

low 
very 

small 
b/t 1/3 and 2/3 not main 0.0148 0.0089 0.6915 0.4164 

low 
very 

small 
b/t 1/3 and 2/3 main 0.0059 0.0034 0.6915 0.3984 

low 
very 

small 
more than 2/3 not main 0.0146 0.0089 0.6915 0.4187 

low 
very 

small 
more than 2/3 main 0.0061 0.0037 0.6915 0.4207 

low small less than 1/3 not main 0.0129 0.0096 0.6915 0.5148 

low small less than 1/3 main 0.0052 0.0040 0.6915 0.5354 

low small b/t 1/3 and 2/3 not main 0.0129 0.0094 0.6915 0.5049 

low small b/t 1/3 and 2/3 main 0.0049 0.0038 0.6915 0.5310 

low small more than 2/3 not main 0.0129 0.0096 0.6915 0.5148 

low small more than 2/3 main 0.0050 0.0037 0.6915 0.5194 

low large less than 1/3 not main 0.0118 0.0103 0.6915 0.6070 

low large less than 1/3 main 0.0046 0.0040 0.6915 0.6071 

low large b/t 1/3 and 2/3 not main 0.0120 0.0103 0.6915 0.5973 

low large b/t 1/3 and 2/3 main 0.0046 0.0041 0.6915 0.6138 
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low large more than 2/3 not main 0.0118 0.0102 0.6915 0.6014 

low large more than 2/3 main 0.0048 0.0043 0.6915 0.6173 

low very large less than 1/3 not main 0.0120 0.0123 0.6915 0.7063 

low very large less than 1/3 main 0.0047 0.0048 0.6915 0.7097 

low very large b/t 1/3 and 2/3 not main 0.0115 0.0116 0.6915 0.6991 

low very large b/t 1/3 and 2/3 main 0.0047 0.0047 0.6915 0.6845 

low very large more than 2/3 not main 0.0118 0.0122 0.6915 0.7153 

low very large more than 2/3 main 0.0050 0.0052 0.6915 0.7201 

very low 
very 

small 
less than 1/3 not main 0.0035 0.0015 0.6915 0.3063 

very low 
very 

small 
less than 1/3 main 0.0007 0.0003 0.6915 0.3289 

very low 
very 

small 
b/t 1/3 and 2/3 not main 0.0037 0.0017 0.6915 0.3092 

very low 
very 

small 
b/t 1/3 and 2/3 main 0.0007 0.0003 0.6915 0.3275 

very low 
very 

small 
more than 2/3 not main 0.0038 0.0018 0.6915 0.3255 

very low 
very 

small 
more than 2/3 main 0.0007 0.0003 0.6915 0.3133 

very low small less than 1/3 not main 0.0030 0.0018 0.6915 0.4014 

very low small less than 1/3 main 0.0006 0.0003 0.6915 0.4217 

very low small b/t 1/3 and 2/3 not main 0.0030 0.0019 0.6915 0.4222 

very low small b/t 1/3 and 2/3 main 0.0006 0.0003 0.6915 0.4185 

very low small more than 2/3 not main 0.0030 0.0017 0.6915 0.3885 

very low small more than 2/3 main 0.0006 0.0003 0.6915 0.3913 

very low large less than 1/3 not main 0.0030 0.0022 0.6915 0.5041 

very low large less than 1/3 main 0.0006 0.0004 0.6915 0.4760 

very low large b/t 1/3 and 2/3 not main 0.0029 0.0021 0.6915 0.5000 

very low large b/t 1/3 and 2/3 main 0.0005 0.0003 0.6915 0.4311 

very low large more than 2/3 not main 0.0028 0.0021 0.6915 0.5016 

very low large more than 2/3 main 0.0005 0.0004 0.6915 0.4916 

very low very large less than 1/3 not main 0.0029 0.0026 0.6915 0.6269 

very low very large less than 1/3 main 0.0005 0.0004 0.6915 0.5607 

very low very large b/t 1/3 and 2/3 not main 0.0028 0.0025 0.6915 0.6024 

very low very large b/t 1/3 and 2/3 main 0.0006 0.0004 0.6915 0.4783 

very low very large more than 2/3 not main 0.0029 0.0026 0.6915 0.6189 

very low very large more than 2/3 main 0.0005 0.0004 0.6915 0.5691 

Sum 1.0000 1.0000 
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Table 36 Estimated probabilities of getting loans for the simulated firms with 

different characteristics under r=3% 

Rating Size Covered Ratio 
Main 

Bank 
P(Y|r) P(Y|z=1,r) P(z=1|r) P(z=1|Y,r) 

very 

high 

very 

small 
less than 1/3 not main 0.0136 0.0170 0.4093 0.5128 

very 

high 

very 

small 
less than 1/3 main 0.0049 0.0055 0.4093 0.4593 

very 

high 

very 

small 
b/t 1/3 and 2/3 not main 0.0140 0.0171 0.4093 0.4998 

very 

high 

very 

small 
b/t 1/3 and 2/3 main 0.0048 0.0056 0.4093 0.4821 

very 

high 

very 

small 
more than 2/3 not main 0.0138 0.0173 0.4093 0.5126 

very 

high 

very 

small 
more than 2/3 main 0.0048 0.0060 0.4093 0.5122 

very 

high 
small less than 1/3 not main 0.0122 0.0177 0.4093 0.5944 

very 

high 
small less than 1/3 main 0.0041 0.0054 0.4093 0.5433 

very 

high 
small b/t 1/3 and 2/3 not main 0.0120 0.0170 0.4093 0.5776 

very 

high 
small b/t 1/3 and 2/3 main 0.0040 0.0055 0.4093 0.5603 

very 

high 
small more than 2/3 not main 0.0121 0.0176 0.4093 0.5950 

very 

high 
small more than 2/3 main 0.0041 0.0056 0.4093 0.5691 

very 

high 
large less than 1/3 not main 0.0112 0.0179 0.4093 0.6547 

very 

high 
large less than 1/3 main 0.0039 0.0062 0.4093 0.6492 

very 

high 
large b/t 1/3 and 2/3 not main 0.0111 0.0175 0.4093 0.6438 

very 

high 
large b/t 1/3 and 2/3 main 0.0037 0.0055 0.4093 0.6132 

very 

high 
large more than 2/3 not main 0.0112 0.0182 0.4093 0.6647 

very 

high 
large more than 2/3 main 0.0038 0.0060 0.4093 0.6485 

very 

high 
very large less than 1/3 not main 0.0109 0.0191 0.4093 0.7175 

very 

high 
very large less than 1/3 main 0.0037 0.0062 0.4093 0.6917 

very 

high 
very large b/t 1/3 and 2/3 not main 0.0116 0.0205 0.4093 0.7244 

very 

high 
very large b/t 1/3 and 2/3 main 0.0037 0.0064 0.4093 0.6978 

very 

high 
very large more than 2/3 not main 0.0111 0.0202 0.4093 0.7449 

very 

high 
very large more than 2/3 main 0.0039 0.0069 0.4093 0.7285 

high 
very 

small 
less than 1/3 not main 0.0243 0.0183 0.4093 0.3096 

high 
very 

small 
less than 1/3 main 0.0120 0.0092 0.4093 0.3114 

high 
very 

small 
b/t 1/3 and 2/3 not main 0.0241 0.0184 0.4093 0.3119 

high very b/t 1/3 and 2/3 main 0.0119 0.0091 0.4093 0.3124 
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small 

high 
very 

small 
more than 2/3 not main 0.0242 0.0196 0.4093 0.3323 

high 
very 

small 
more than 2/3 main 0.0120 0.0093 0.4093 0.3159 

high small less than 1/3 not main 0.0207 0.0198 0.4093 0.3911 

high small less than 1/3 main 0.0100 0.0097 0.4093 0.3959 

high small b/t 1/3 and 2/3 not main 0.0204 0.0190 0.4093 0.3803 

high small b/t 1/3 and 2/3 main 0.0102 0.0099 0.4093 0.3978 

high small more than 2/3 not main 0.0202 0.0193 0.4093 0.3917 

high small more than 2/3 main 0.0102 0.0100 0.4093 0.4017 

high large less than 1/3 not main 0.0192 0.0218 0.4093 0.4645 

high large less than 1/3 main 0.0095 0.0107 0.4093 0.4594 

high large b/t 1/3 and 2/3 not main 0.0188 0.0209 0.4093 0.4532 

high large b/t 1/3 and 2/3 main 0.0094 0.0104 0.4093 0.4542 

high large more than 2/3 not main 0.0195 0.0225 0.4093 0.4719 

high large more than 2/3 main 0.0094 0.0112 0.4093 0.4847 

high very large less than 1/3 not main 0.0186 0.0246 0.4093 0.5401 

high very large less than 1/3 main 0.0095 0.0131 0.4093 0.5642 

high very large b/t 1/3 and 2/3 not main 0.0187 0.0254 0.4093 0.5555 

high very large b/t 1/3 and 2/3 main 0.0094 0.0124 0.4093 0.5426 

high very large more than 2/3 not main 0.0192 0.0269 0.4093 0.5728 

high very large more than 2/3 main 0.0096 0.0133 0.4093 0.5687 

low 
very 

small 
less than 1/3 not main 0.0211 0.0116 0.4093 0.2259 

low 
very 

small 
less than 1/3 main 0.0097 0.0052 0.4093 0.2191 

low 
very 

small 
b/t 1/3 and 2/3 not main 0.0212 0.0117 0.4093 0.2264 

low 
very 

small 
b/t 1/3 and 2/3 main 0.0099 0.0056 0.4093 0.2294 

low 
very 

small 
more than 2/3 not main 0.0209 0.0116 0.4093 0.2258 

low 
very 

small 
more than 2/3 main 0.0100 0.0057 0.4093 0.2336 

low small less than 1/3 not main 0.0182 0.0132 0.4093 0.2972 

low small less than 1/3 main 0.0081 0.0057 0.4093 0.2889 

low small b/t 1/3 and 2/3 not main 0.0176 0.0128 0.4093 0.2979 

low small b/t 1/3 and 2/3 main 0.0085 0.0064 0.4093 0.3061 

low small more than 2/3 not main 0.0176 0.0127 0.4093 0.2957 

low small more than 2/3 main 0.0082 0.0064 0.4093 0.3217 

low large less than 1/3 not main 0.0169 0.0149 0.4093 0.3606 

low large less than 1/3 main 0.0078 0.0068 0.4093 0.3597 

low large b/t 1/3 and 2/3 not main 0.0168 0.0150 0.4093 0.3638 

low large b/t 1/3 and 2/3 main 0.0079 0.0068 0.4093 0.3500 
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low large more than 2/3 not main 0.0166 0.0154 0.4093 0.3793 

low large more than 2/3 main 0.0076 0.0069 0.4093 0.3690 

low very large less than 1/3 not main 0.0164 0.0180 0.4093 0.4487 

low very large less than 1/3 main 0.0080 0.0088 0.4093 0.4522 

low very large b/t 1/3 and 2/3 not main 0.0169 0.0181 0.4093 0.4386 

low very large b/t 1/3 and 2/3 main 0.0079 0.0085 0.4093 0.4416 

low very large more than 2/3 not main 0.0167 0.0189 0.4093 0.4637 

low very large more than 2/3 main 0.0079 0.0093 0.4093 0.4821 

very low 
very 

small 
less than 1/3 not main 0.0089 0.0034 0.4093 0.1561 

very low 
very 

small 
less than 1/3 main 0.0025 0.0010 0.4093 0.1703 

very low 
very 

small 
b/t 1/3 and 2/3 not main 0.0089 0.0035 0.4093 0.1628 

very low 
very 

small 
b/t 1/3 and 2/3 main 0.0027 0.0010 0.4093 0.1543 

very low 
very 

small 
more than 2/3 not main 0.0087 0.0034 0.4093 0.1605 

very low 
very 

small 
more than 2/3 main 0.0025 0.0010 0.4093 0.1564 

very low small less than 1/3 not main 0.0075 0.0041 0.4093 0.2221 

very low small less than 1/3 main 0.0022 0.0014 0.4093 0.2558 

very low small b/t 1/3 and 2/3 not main 0.0074 0.0039 0.4093 0.2162 

very low small b/t 1/3 and 2/3 main 0.0022 0.0011 0.4093 0.1995 

very low small more than 2/3 not main 0.0074 0.0040 0.4093 0.2201 

very low small more than 2/3 main 0.0023 0.0013 0.4093 0.2333 

very low large less than 1/3 not main 0.0067 0.0046 0.4093 0.2800 

very low large less than 1/3 main 0.0021 0.0014 0.4093 0.2733 

very low large b/t 1/3 and 2/3 not main 0.0070 0.0049 0.4093 0.2861 

very low large b/t 1/3 and 2/3 main 0.0020 0.0014 0.4093 0.2889 

very low large more than 2/3 not main 0.0069 0.0050 0.4093 0.2960 

very low large more than 2/3 main 0.0021 0.0015 0.4093 0.2993 

very low very large less than 1/3 not main 0.0068 0.0058 0.4093 0.3495 

very low very large less than 1/3 main 0.0021 0.0019 0.4093 0.3626 

very low very large b/t 1/3 and 2/3 not main 0.0065 0.0055 0.4093 0.3460 

very low very large b/t 1/3 and 2/3 main 0.0020 0.0019 0.4093 0.3836 

very low very large more than 2/3 not main 0.0069 0.0066 0.4093 0.3913 

very low very large more than 2/3 main 0.0020 0.0017 0.4093 0.3656 

Sum 1.0000 1.0000 
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Table 37 

Estimated probabilities of getting loans for the simulated firms with different 

characteristics under r=4% 

Rating Size Covered Ratio 
Main 

Bank 
P(Y|r) P(Y|z=1,r) P(z=1|r) P(z=1|Y,r) 

very 

high 

very 

small 
less than 1/3 not main 0.0062  0.0085  0.2102  0.2905  

very 

high 

very 

small 
less than 1/3 main 0.0016  0.0020  0.2102  0.2594  

very 

high 

very 

small 
b/t 1/3 and 2/3 not main 0.0063  0.0093  0.2102  0.3090  

very 

high 

very 

small 
b/t 1/3 and 2/3 main 0.0018  0.0028  0.2102  0.3310  

very 

high 

very 

small 
more than 2/3 not main 0.0061  0.0095  0.2102  0.3240  

very 

high 

very 

small 
more than 2/3 main 0.0017  0.0028  0.2102  0.3379  

very 

high 
small less than 1/3 not main 0.0049  0.0083  0.2102  0.3517  

very 

high 
small less than 1/3 main 0.0014  0.0025  0.2102  0.3731  

very 

high 
small b/t 1/3 and 2/3 not main 0.0052  0.0094  0.2102  0.3806  

very 

high 
small b/t 1/3 and 2/3 main 0.0015  0.0028  0.2102  0.4028  

very 

high 
small more than 2/3 not main 0.0050  0.0094  0.2102  0.3916  

very 

high 
small more than 2/3 main 0.0014  0.0025  0.2102  0.3839  

very 

high 
large less than 1/3 not main 0.0048  0.0099  0.2102  0.4382  

very 

high 
large less than 1/3 main 0.0014  0.0029  0.2102  0.4379  

very 

high 
large b/t 1/3 and 2/3 not main 0.0048  0.0101  0.2102  0.4445  

very 

high 
large b/t 1/3 and 2/3 main 0.0013  0.0025  0.2102  0.4105  

very 

high 
large more than 2/3 not main 0.0048  0.0099  0.2102  0.4363  

very 

high 
large more than 2/3 main 0.0013  0.0027  0.2102  0.4343  

very 

high 
very large less than 1/3 not main 0.0048  0.0112  0.2102  0.4909  

very 

high 
very large less than 1/3 main 0.0012  0.0029  0.2102  0.5151  

very 

high 
very large b/t 1/3 and 2/3 not main 0.0048  0.0120  0.2102  0.5236  

very 

high 
very large b/t 1/3 and 2/3 main 0.0014  0.0034  0.2102  0.5095  

very 

high 
very large more than 2/3 not main 0.0047  0.0120  0.2102  0.5369  

very 

high 
very large more than 2/3 main 0.0013  0.0030  0.2102  0.4964  

high 
very 

small 
less than 1/3 not main 0.0170  0.0154  0.2102  0.1914  

high 
very 

small 
less than 1/3 main 0.0077  0.0063  0.2102  0.1741  

high 
very 

small 
b/t 1/3 and 2/3 not main 0.0169  0.0147  0.2102  0.1830  
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high 
very 

small 
b/t 1/3 and 2/3 main 0.0073  0.0064  0.2102  0.1830  

high 
very 

small 
more than 2/3 not main 0.0168  0.0148  0.2102  0.1850  

high 
very 

small 
more than 2/3 main 0.0074  0.0066  0.2102  0.1869  

high small less than 1/3 not main 0.0141  0.0158  0.2102  0.2343  

high small less than 1/3 main 0.0065  0.0075  0.2102  0.2406  

high small b/t 1/3 and 2/3 not main 0.0143  0.0162  0.2102  0.2393  

high small b/t 1/3 and 2/3 main 0.0062  0.0067  0.2102  0.2249  

high small more than 2/3 not main 0.0141  0.0167  0.2102  0.2489  

high small more than 2/3 main 0.0064  0.0077  0.2102  0.2552  

high large less than 1/3 not main 0.0135  0.0169  0.2102  0.2628  

high large less than 1/3 main 0.0059  0.0077  0.2102  0.2739  

high large b/t 1/3 and 2/3 not main 0.0134  0.0180  0.2102  0.2825  

high large b/t 1/3 and 2/3 main 0.0061  0.0086  0.2102  0.2998  

high large more than 2/3 not main 0.0132  0.0187  0.2102  0.2973  

high large more than 2/3 main 0.0059  0.0078  0.2102  0.2799  

high very large less than 1/3 not main 0.0132  0.0214  0.2102  0.3412  

high very large less than 1/3 main 0.0062  0.0106  0.2102  0.3635  

high very large b/t 1/3 and 2/3 not main 0.0136  0.0224  0.2102  0.3453  

high very large b/t 1/3 and 2/3 main 0.0060  0.0096  0.2102  0.3366  

high very large more than 2/3 not main 0.0137  0.0246  0.2102  0.3789  

high very large more than 2/3 main 0.0057  0.0100  0.2102  0.3691  

low 
very 

small 
less than 1/3 not main 0.0239  0.0137  0.2102  0.1204  

low 
very 

small 
less than 1/3 main 0.0121  0.0071  0.2102  0.1229  

low 
very 

small 
b/t 1/3 and 2/3 not main 0.0239  0.0144  0.2102  0.1266  

low 
very 

small 
b/t 1/3 and 2/3 main 0.0119  0.0066  0.2102  0.1176  

low 
very 

small 
more than 2/3 not main 0.0243  0.0146  0.2102  0.1264  

low 
very 

small 
more than 2/3 main 0.0121  0.0074  0.2102  0.1285  

low small less than 1/3 not main 0.0207  0.0165  0.2102  0.1680  

low small less than 1/3 main 0.0105  0.0082  0.2102  0.1627  

low small b/t 1/3 and 2/3 not main 0.0206  0.0164  0.2102  0.1677  

low small b/t 1/3 and 2/3 main 0.0103  0.0082  0.2102  0.1687  

low small more than 2/3 not main 0.0206  0.0171  0.2102  0.1749  

low small more than 2/3 main 0.0103  0.0078  0.2102  0.1587  

low large less than 1/3 not main 0.0194  0.0188  0.2102  0.2036  

low large less than 1/3 main 0.0093  0.0094  0.2102  0.2114  

low large b/t 1/3 and 2/3 not main 0.0191  0.0185  0.2102  0.2031  

low large b/t 1/3 and 2/3 main 0.0094  0.0103  0.2102  0.2311  
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low large more than 2/3 not main 0.0187  0.0190  0.2102  0.2133  

low large more than 2/3 main 0.0097  0.0103  0.2102  0.2242  

low very large less than 1/3 not main 0.0191  0.0241  0.2102  0.2649  

low very large less than 1/3 main 0.0095  0.0125  0.2102  0.2770  

low very large b/t 1/3 and 2/3 not main 0.0193  0.0256  0.2102  0.2790  

low very large b/t 1/3 and 2/3 main 0.0095  0.0120  0.2102  0.2655  

low very large more than 2/3 not main 0.0196  0.0265  0.2102  0.2850  

low very large more than 2/3 main 0.0095  0.0131  0.2102  0.2885  

very low 
very 

small 
less than 1/3 not main 0.0211  0.0088  0.2102  0.0879  

very low 
very 

small 
less than 1/3 main 0.0076  0.0030  0.2102  0.0841  

very low 
very 

small 
b/t 1/3 and 2/3 not main 0.0209  0.0084  0.2102  0.0843  

very low 
very 

small 
b/t 1/3 and 2/3 main 0.0080  0.0031  0.2102  0.0819  

very low 
very 

small 
more than 2/3 not main 0.0211  0.0097  0.2102  0.0969  

very low 
very 

small 
more than 2/3 main 0.0082  0.0034  0.2102  0.0865  

very low small less than 1/3 not main 0.0176  0.0101  0.2102  0.1206  

very low small less than 1/3 main 0.0068  0.0039  0.2102  0.1185  

very low small b/t 1/3 and 2/3 not main 0.0181  0.0103  0.2102  0.1199  

very low small b/t 1/3 and 2/3 main 0.0065  0.0036  0.2102  0.1161  

very low small more than 2/3 not main 0.0173  0.0100  0.2102  0.1216  

very low small more than 2/3 main 0.0066  0.0041  0.2102  0.1303  

very low large less than 1/3 not main 0.0164  0.0116  0.2102  0.1482  

very low large less than 1/3 main 0.0064  0.0049  0.2102  0.1609  

very low large b/t 1/3 and 2/3 not main 0.0158  0.0115  0.2102  0.1521  

very low large b/t 1/3 and 2/3 main 0.0062  0.0048  0.2102  0.1632  

very low large more than 2/3 not main 0.0166  0.0130  0.2102  0.1642  

very low large more than 2/3 main 0.0063  0.0050  0.2102  0.1648  

very low very large less than 1/3 not main 0.0165  0.0156  0.2102  0.1992  

very low very large less than 1/3 main 0.0062  0.0063  0.2102  0.2166  

very low very large b/t 1/3 and 2/3 not main 0.0165  0.0161  0.2102  0.2058  

very low very large b/t 1/3 and 2/3 main 0.0065  0.0064  0.2102  0.2082  

very low very large more than 2/3 not main 0.0164  0.0175  0.2102  0.2248  

very low very large more than 2/3 main 0.0064  0.0071  0.2102  0.2327  

Sum 1.0000 1.0000 
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