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‘Examples of vulnerabilities include high levels of leverage, maturity transformation,
interconnectedness, and complexity, all of which have the potential to magnify shocks to the
financial system."

Ben S. Bernanke, Chair of the Federal Reserve, 2013

“Research suggests that in a world with multiple capital constraints, e.g., a leverage ratio and
a risk-based capital, banks face incentives to do tﬁe same thing rather than specializing in
areas where they each have a natural competitive advantage. This tgpe of academic work,
provides a conceﬁtua[ frameworR _for understanding how optimizing behavior against multiple
constraints might lead banks to pursue similar strategies and become more homogenous over
time. .... I think it is an important area where regulators and supervisors concerned with
optimal requlatory design can learn from the [theoretical] literature.”

Kevin Stiroh, Exec. VP of the Federal Reserve Bank of New York, 2018

Motivation
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Motivation is derived from:
1) The importance of the level of interconnectedness within the financial system as a channel for shocks amplification.
2) The unintended implications regulatory tools aimed at mitigating idiosyncratic risk have on the creation of asset commonality and overlapping portfolios.



The motivation to this papers can be found in this two 2 which emphasize 2 issues:
Interconnectedness between financial initiations.
the effect that regulatory tools have on increasing similarity in asset portfolios and the creation of asset commonality. This may be a good example of micro-prudential tool deficiency, which should be completed by a macro-prudential one or at.



Kosta
In line with saying above we especially interested in the potential tension between micro and macro prudential approaches. We should remember that micro-prudential approach is one in which regulation is partial equilibrium in its conception and aimed at preventing the costly failure of individual financial institutions. In contrast, a “macro-prudential” approach recognizes the importance of general equilibrium effects and seeks to safeguard the financial system, as a whole.

This citation gives us some clue/indication regarding such tension: there is a potential byproduct of regulatory limits used to decrease the idiosyncratic risk - an increase in the systemic risk posed by asset commonality (through similar investment strategies). 

* There also seems to be an agreement in the last years among both academics and policymakers that financial regulation needs to move in a macro-prudential direction.



- Multiple lending is a source of overlapping portfolios and
interconnectedness in the banking system

- Therefore, there is a great importance of undesrstanding how it is
created
— what drives borrowers to switch from single to multiple lending relationship?
- what determines a match between a borrower and a new lending bank?

- Using a confidential database on all (about 305,000) large exposures in
the Israeli commercial banks in the period between 2005 and 2015 we

find that:

[n this study we...
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Focuses on…
Using a confidential comprehensive dataset we ask:
Who switches from single to multiple relationship? 
Above the regular characteristics found in previous literature, we point out that regulatory limits on exposures drive large borrowers to switch to ML and by that increase asset commonality in the system.
We go a step further and ask what are the characteristics of the borrower and the new lender.
We find tendency towards banks with higher funding availability and that are familiar with the borrower, either through specializing in the industry in which he operates, or former exposure to him or to his group of borrowers. 
Finally, we also characterize the relationship between the new and the original lender and find that the new lender prefers borrowers that already borrow from a bank which is similar to it. in other words, banks tend to increase similarity with banks that they are already similar to them.




Focus – as opposed to other direct channels of interconnectedness as we’ve seen in the former paper.

Use – the use is by permission and is subject to restrictions. De facto, we observe all of the banking system.

Find – more specifically, regulatory limits on total exposure of one bank to a borrower cause large borrowers to look for additional funding sources and thus increase the level of asset commonality. This doesn’t imply that micro-regulation is bad, rather that it is needed to be completed by macro-regulation and oversight.

Examine – the literature on ML stopped at the first stage. We go a step further and ask with whom does the borrower engage when moving to ML.

Find – we find that borrowers establish ML with big banks and more importantly with banks that are familiar with their activity, either through specializing in the borrower’s industry or earlier banking relationship with another firm from the same group of borrowers.

Examine – on top of this, we can infer something about the relationship between the original and the new lending bank, and find that they (demonstrate…). In simple words, banks tend to become more similar to banks which they are already similar to them.


Kosta
In this study we…
Among different channels which allow the contagion effects we focus on multiple lending as on an actual source of bank interconnectedness
BSD data are unique in a sense that it can only be used with the BSD’s permission and is subject to restrictions
Regulatory limits (micro-prudential) target idiosyncratic risk of banks but at the same time push the large borrowers to look for the additional funding sources and thus increase the probability for observing high asset commonality (the amount needed by large borrowers is significantly high, thus in order to rise any given sum they need more\alternative sources – they are not closing position in the original bank but rather expose themselves to other banks/capital market investors…)
We go a step further from the existing literature on multiple bank lending and examine the determinants of lending process within two-sided matching analytical framework (and its output as a function of both lenders and borrowers characteristics but also as a function of existing single loan relationships.
More precisely and In line with this analytical framework we:
Explain how and with whom large borrowers choose to replace single lending relationships: this probability increases with the size of the potential lender (bank) but also with the bank's familiarity with the borrower’s business, whether through existing loans to a group of borrowers to which the borrower belongs, or through acquaintance with the industry in which the borrower operates (i.e., lender specialization and credit exposure to the industry the potential borrower is affiliated with). 
Examine lenders incentives and find that they demonstrate strong tendency toward “love for correlation” (i.e. base their decision on existing relationships between the new borrowers and the distance between them and their their potential competitors – other banks) and that they do become more similar in their credit portfolios.

Note
300,000 – ALL exposures, of ALL kind (not only firms)



- Regulatory limits on large exposures lead large borrowers to turn to
multiple lending
- systemic externalities of micro-prudential regulation

- The probability for a new lending relationship increases with the level of
similarity between the candidate lender and the original lending bank

— “love for correlation”
- mimciking
— banks trying to enjoy the implied “too many to fail” guarantee?

[n this study we...
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- Direct Contagion Channel
— Interbank loans
— Swap agreements
— Bilateral exposures

— Rochet and Tirole, 1996; Allen and Gale, 2000; Allen et al. 2012; Gorton and Metric,
2012

- Indirect Contagion Channel
— Common asset holding (common counterparty)
— Fire Sales (Shleifer and Vishny, 2011; Coval and Stafford, 2007)
- Mark-to-Market losses (Ellul et al., 2014)

— Acharya and Yorulmazer, 2008; Acharya, 2009; Wagner, 2010; Wagner, 2011; Ellul et
al., 2011

Systemic Risk: Indirect vs. Direct contagion channel
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What are the channels from interconnectedness?
Direct
Indirect – asset commonality or overlapping portfolios. This can results in systemic risk throught the mechanisms of fire sale and mark to market losses. 
The first is well explored, the second is not.



Our story is as follows: there are two contagion channels within the financial system – the direct and indirect. In the direct channel we can find (interbank…). Extensive literature on this channel. 
The indirect channel, less explored, arise from common asset holdings. In case of liquidation, when assets are mark to market, assets fire sales can reduce prices and so banks that hold the same assets also encounter losses, and in some cases must act in order to meet solvency and liquidity requirements. This is the channel that we are interested in.


Kosta
Here is our story….
The literature on systemic risk and contagion in the financial system points to two types of channels through which an idiosyncratic shock turns into a systemic one. The first type is a direct contagion channel, arising from contractual obligations such as interbank loans, swap agreements or other bilateral exposures between two (or more) financial institutions; and the second is an indirect contagion channel, through which financial institutions are exposed to mark-to-market losses due to common asset holdings. (this channel also emphasizes the role/existence of fire sales as an underlying mechanism for the propagation of a given shock)  The aim of our paper is to contribute to a better understanding of the empirical realities associated with this channel.



« Unintentional actions

— Diversification strategy (methodology)
— Market Investment opportunities

« Intentional actions

— Syndication (formal)
— Investment herding

Asset Commonality

Home
Bias/Scarce
Investment

Opportunities

Regulation

Diversification

Herding

Regulation

Syndication
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How does asset commonality emerge?
Unintentionally
Intentionally
We focus on the second, under the title of syndication because.
Regulation, as I’ll show, can unintentionally lead to increased similarity


How does asset commonality emerge?
The unintentional way – similar diversification strategies, especially in a case where the number of investment opportunities is small and/or because of home bias.
The intentional way – syndication loan which by definition increase asset commonality, or intentional investment herding. Our story is a some kind ot syndication which we call de facto syndication – two (or more) banks lending to the same borrower. 
What is the role of regulations? As mentioned above, the most relevant regulation for our story is the restrictions on large exposures. While lowering the level of credit concentration, this leads large borrowers to look for additional sources of funding, either through capital markets or from other banks. 




Kosta
In general, asset commonality results from either unintentional or intentional actions or causes. It can arise unintentionally if the methodology used by financial institutions (banks, for example) to diversify their asset portfolios and to reduce financial risk is similar, or if they are provided with just a few of the investment alternatives/opportunities in the markets - especially in the presence of home bias.

Regulatory limits, while targeting the idiosyncratic risk of banks, by lowering the level of credit concentration, can also force borrowers with large credit needs to borrow from other sources—either capital markets or other banks – therefore increases the potential for the number of meeting points between different players (financial institutes) working in different markets (or in different asset classes)

In contrast, financial institutions might intentionally increase their common exposures when they herd in their investment decisions or when (if) they jointly finance different projects—through syndicated loans, for example.
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ML is sort of syndication, without the coordination advantages syndication has.
Although it is an important and common practice, it bares its risks and serves as an additional channel for shock propagation in times of distress. 




in "formal" syndication, banks can agree on their terms of lending before the contract is signed and can make a cooperative contract. This type of collaboration is a kind of "cartel" in which banks maximize their joint profit and distribute it later to the satisfaction of all the participants of syndicate.
In Israel, the share of syndications loans granted in 2017 out of total outstanding credit to the nonfinancial corporations is 0.9 percent. In comparison, Thomson Reuters report find that in the EU the figure is 6 percent, 5 in Japan, 8 in the UK and 19 in the US.

In a non-formal, de facto syndication, each bank independently and non-cooperatively determines the extent of its loans to a firm, which results in multiple lending. 
ML is a very common practice in most of the countries. In normal times, 1) it helps borrowers to mitigate the hold-up risk embedded in the situation when they have only one creditor, 2) and protects the borrowers against a sudden deterioration of the liquidity position of the bank.

However, there are some disadvantages:
multiple lending may induce both borrowers and lenders to behave opportunistically and can lead to credit rationing and high interest rates.
due to non-exclusivity of credit contracts and the lack of coordination mechanisms, may generate  important negative contractual externalities, associated with common-pool problem and creditor run.
Finally, when the typical markets for liquidity are impaired, multiple lending, especially if the credit lines to borrowers are granted, may give rise to liquidity hoarding, and, thus, may amplify and propagate liquidity shock throughout the banking system.
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Usually, these loans take two major forms: in one case a loan is structured, arranged and exercised by one bank (or several) —known as the lead arranger—which holds explanatory meetings, invites other banks to participate, arranges a contractual agreement among them, etc. This case represents "formal" loan syndication - in "formal" syndication, banks can agree on their terms of lending before the contract is signed and can make a cooperative contract. This type of collaboration is a kind of "cartel" in which banks maximize their joint profit and distribute it later to the satisfaction of all the participants of syndicate. According to a Thomson Reuters report (2017:Q4) the share of syndications loans granted in 2017 out of total outstanding credit to the nonfinancial corporations in the EU is 6 percent, in Japan—5 percent, the UK—8 percent and in the US—19 percent. The comparable figure for Israel is 0.9 percent (Bank of Israel Banking Supervision Department and BIS).
In the other case, each bank independently and non-cooperatively determines the extent of its loans to a firm, which results in multiple lending. This type of syndication represents "de facto" or "implicit" loan syndication. Despite the fact that research data and empirical evidence show large variation across countries in the average number of bank relationships per firm, multiple-bank relationships seem to be the common and the most prevalent characteristic of credit markets in nearly all countries
While in normal times, multiple banking may well be beneficial as it alleviates (reduces) the hold-up risk inherent in single-source bank financing and protects the borrowers against a sudden deterioration of the liquidity position of the bank, in other times it can be harmful to the development of markets and their liquidity:
First, multiple lending may induce both borrowers and lenders to behave opportunistically and can lead to credit rationing and high interest rates.
Second, due to non-exclusivity of credit contracts and the lack of coordination mechanisms, may generate  important negative contractual externalities: associated with common-pool problem and creditor run 
Finally, when the typical markets for liquidity are impaired, multiple lending, especially if the credit lines to borrowers are granted, may give rise to liquidity hoarding, and, thus, may amplify and propagate liquidity shock throughout the banking system.





General information

7 largest commercial banks (98% of total
assets) — highly concentrated banking
system, low level of syndication

2005-2015 period

BSD Large borrowers’ exposures data

— stock of every exposure above 20 NIS million (4 NIS
Mil.)

214,000 loans (4,800 loans per quarter,
9,577 unique borrowers) — 269 NIS billion
(Q4:2015)

Local non-financial corporations (69% of
total non-financial business sector credit
provided by domestic banks)

Database

Large exposures

o Borrower characteristics

o borrower's unique identifying number, legal
status (i.e. private or listed), industry
affiliation and its affiliation to group of
borrowers.

o Exposure composition

o total and specific banks' balance sheet and
off-balance sheet exposure, net exposure,
deductions, provisions, non-performing
loans, etc.

o Collateral data

o type of collateral and its value for the bank.
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Practically, we observe all large exposures in the banking system.
What is large? 6 banks report each loan over $5 mil., and the smallest over $1 mil., with some exceptions. 
As part of non-financial corporates outstanding credit by the banks, we observe almost 70%.
The data includes information on the borrower, the composition of the exposure and the collateral data. Banks’ data is available from other source. 
The main missing data: terms of loan.




Quick summary before moving to the empirical part:
Systemic risk is important.
Asset commonality is and in direct channel through which shocks can propagate to the system.
Inter alia, asset commonality is created by multiple lending which can be defined as a de facto syndication.
Therefore, multiple lending is important, and that’s why we ask a) who establish multiple lending relationship? b) with whom?

In order to monitor the risk in credit portfolios of banks based in Israel, the Banking Supervision Department (BSD) maintains a credit register for credit exposure exceeding a threshold that is considered as significant for the solvency of banks. The threshold is applied to single borrower and to groups of borrowers alike in order to account for contagion. Each quarter, banks report to the Banking Supervision Department their overall current (stock) exposure to each large borrower. The dataset we use consists of:

Most banks report every exposure over NIS20 Mil. ($5 Mil). The smallest bank – NIS 4 million (~$1 million) or higher.

214,000 – non-financial corporations, borrower-quarter-bank observation level. Inventory, not flows.

Total credit of banks to the Israeli non-financial corporations: 392 Bil. in our DB, ALL borrowers: 374 Bil. Only non-financial local corporations: 269 Bil. 269/392=68.6%.

We DO NOT have terms of loan, like maturity or price.

From the literature we’ve reviewed, this kind of data is rare, however it is not unique. The credit registry in the Spain is probably the most comprehensive one. However, the Israeli environment, in which this kind of data is available only for regulators and not for market participants emphasize the importance of a credit registry in order to eliminate informational gaps. So, in this sense, we study how players operate in a situation where information is not complete. 


- Exposure to a single borrower (counterparty)
-~ must not exceed 15 percent of bank capital

- Exposure to a group of borrowers

— (768 groups in our data) - a group of individuals, corporates etc. that are
controlled by the same entity, have strong economic affiliation to each other,
have significant interests in each other, or which are dependent on each
other

- must not exceed 30% (before 2012) and 25% (afterward) of bank capital

- Industry exposure
— cannot exceed 20% of bank’s total credit supply

Regulatory Framework
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Following the BIS recommendations, the BSD set limits in order to mitigate concentration risk.
Single borrower, group of borrowers and industry share. These are in line with other limits observed in other countries.



The BIS clearly put a lot of emphasis on concentration risk and indicates that a "significant proportion of major bank failures have been due to credit risk concentration of one kind or another" and "it is important for supervisors to consider measures limiting banks exposures to concentrated forms of credit risk" in general, and "large borrowers" in particular. To control this risk, regulators have established policies for lending limits or large exposures, which set a maximum exposure as a share of a bank's capital that can be extended to a single borrower or a group of related borrowers.

The regulatory framework on banking activity in Israel, in general, and the exposure to large borrowers in particular, is in line with Basel III principles and guidelines. 





Kosta
Among the variety of risks under consideration of bank regulators around the world, the large credit exposure of a bank to an individual borrower, or a group of related borrowers, is found to be significant. The BIS clearly indicates that a "significant proportion of major bank failures have been due to credit risk concentration of one kind or another" and "it is important for supervisors to consider measures limiting banks exposures to concentrated forms of credit risk" in general, and "large borrowers" in particular. And indeed, to control the risk of credit concentration, regulators have established policies for lending limits or large exposures, which set a maximum exposure as a share of a bank's capital that can be extended to a single borrower or a group of related borrowers.

The regulatory framework on banking activity in Israel, in general, and the exposure to large borrowers in particular, is in line with Basel III principles and guidelines. The term "large exposure" includes the exposures to a single large borrower, affiliated/group of borrowers and industry credit exposure. Following such definition, the Banking Supervision Department—Israel's banks regulating authority— has already imposed limits on different kinds of exposures.


Distribution of the banking system's assets by banking groups
(2015:Q4, total assets=NIS 1,443 billion)
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Multiple Lending (from single to multiple relationships)
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Identifying switches.
Robust to 6-3.
Around 900 obs – from 2 to 3, 3 to 4 etc. Too complex. 



Switching from single to ML – 1-2% every quarter. Our identification: a borrower that is included in 4 consecutive quarters in bank 1 report and in quarter 3 appears also in bank 2 for 2 consecutive quarters. Results are robust also for cases in which we use 6 and 3 consecutive quarters. 

By this definition we identify 2,197 cases of borrowers that added one more bank as a borrower. From these cases we focus on 1,250 cases of corporates that replace single relationship by multiple-bank relationships. 

Other 947:
2-3 – 476; 
3-4 – 219;
4-5 – 122;
Other – adding more than one bank.

Kosta
We find that about 1% to 2 % of firms in our sample match this pattern on quarterly basis. We identify these borrowers by tracking the changes in borrower's status between two consecutive reports. Thus, a borrower who is identified as a "large borrower" in a quarterly report of a single bank, and who appears in the reports of the same bank and in another bank's report in the following quarter, is defined as a borrower who has established multiple bank relationships.

More precisely, the treatment group in this study consists only of those borrowers who are included in four consecutive reports on large borrowers of the same bank and in the last two reports of both the original lender and new one.

in this study, we do not cover all newly emerged bank-lender relationships, but rather the new significant relationships. According to these constraints and the definitions used in this study, we identify 2,197 cases of corporates that added a lending bank, but in our study we focus on 1,250 cases of corporates that replace single relationship by multiple-bank relationships. Out of the remaining 947 cases, 476 are cases in which a borrower switched from 2 to 3 lending banks, 219 cases from 3 to 4 banks, 122 from 4 to 5 and the rest are other cases (including rare cases in which a borrower added more than one lender in a quarter).
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Dependent variable: takes 1 if the borrower switched from single to ML. 
Independent variables: those that are common in the literature, with the addition of gaps from regulatory limits.






We start our analysis by estimating the probability of replacing a single relationship with multiple relationships. Specifically, we estimate a logit model of the following form. where the dependent variable takes 1 if firm i replaced in quarter q a single with multiple bank relationship, and 0 otherwise. To satisfy the assumptions and the empirical predictions, in the regressions mode we use four sets of following independent variables, which are widespread in the literature. 

Our important addition: the set of regulatory distances – from the limit on single borrower, group of borrowers and the industry. Since the BSD several times changed the way industry credit it taken for calculating the regulatory limits, we use the share of credit and not the gap from the limit. 




O

Point Estimate Odds Ratio
Intercept yes
Borrower
Size 0.112%*** 1.119
Is it a public firm? 1.003*** 2.729
Does the firm have tradeable bonds? 0.132 1.142
Exposure
The ratio between net and gross exposure 0.02 1.021
% of exposure secured by collateral (out of net exposure) -0.001 1
% of on-balance exposure (out of net exposure) -0.409*** 0.664
% of problem loans (out of net exposure) -0.621*** 0.538
Bank
Lending bank (log) total assets -0.152 0.859
Lending bank (log) total credit -0.431 0.65
Lending bank (log) total capital 8.278 >999.999
Bank-Borrower Relationship
% of credit outstanding to the borrower’s industry 0.078*** 1.082
% of credit outstanding to the borrower’s industry sq. -0.005*** 0.996
(single exposure limit) — (exposure to the borrower) -8.898* <0.001
(group of borrwers limit) — (exposure to the borrower’s group of borrowers) -2.056*** 0.128
Duration of relatinship -0.002 0.999

Quarters dummy
Banks dummy

Cox-Snell R-squared

Logit results

Yes
Yes
0.041
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Results are similar to previous studies.
We concentrate on the effect of regulatory limits: distance from the gap is negative and industry SHARE (not gap) is positive. The implication: regulatory limits push borrower to borrower from other banks and create asset commonality. Given the risk in AC, it points at the externalities micro-prudential regulations that are supposed to mitigate concentration risk have.


The full specification, including all four groups/categories of variables (borrower, exposure, bank and borrower-bank relationship), is in Column 5. Most of the results are in accord with the expected sign, given previous results in the literature.

The most important results are these that reflect the set of borrower-bank relationship variables. These indicate that regulatory limits are binding. These limits are set to enhance diversification in each bank, but they also force the large borrowers to seek additional credit in other banks, as the gap between the maximum allowed credit line and de facto exposure decreases, and by that contribute to the emergence of overlapping portfolios. In other words, a potential byproduct of regulatory limits used to decrease banks' idiosyncratic risk is an increase of the systemic risk posed by overlapping portfolios (Acharya, 2009; Haiss, 2010; Wagner, 2011). 
 
Other results:
The share of balance sheet credit out of total exposure (BALANCE_DEBT) and the PROBLEM variable negatively and significantly affect the decision to form multiple relationships. While the interpretation of the first result is less clear, the second result can be explained by unwillingness of a new lender to lend to a distressed borrower. Although the fact that part of the exposure is a problematic loan is the original lending bank's private information, it is reasonable that other non-private soft or hard information, which is also available for the bank that is interested in providing a loan to the borrower, also point to the fact that this borrower is in some type of distress.


- The likelihood of a firm to substitute a single bank relationship with
multiple relationships increases with:

— Its size
— and its transparency level

. ...and decreases with its:
— share of problem loans
— share of on balance credit

- Regulatory limits are binding
— ldiosyncratic risk decreases but systemic risk increases

Findings
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to summarize, in our paper we highlight some important factors determining the emergence of overlapping portfolios through "de-facto" syndication in the banking system:
The likelihood of a firm to substitute a single bank relationship with multiple relationships increases with its size and transparency level.
Regulatory limits on large exposures are binding both in the case of overall industry exposure and in the case of banks' overall exposure to a group of borrowers. 
By studying the matching process, we reveal, inter alia, the banks’ incentives when choosing a borrower: to become more similar to already similar banks. Why? we suggest three explanations: a signal for creditworthiness, reduced monitoring costs and the incentive to become similar in order to enjoy the implied “too many to fail” guarantee.


Kosta
, and they have several important implications for regulators. First, the results of the analysis of the probability of switching from single to multiple lending relationships confirm some of the findings of earlier studies: the likelihood of a firm to substitute a single bank relationship with multiple relationships increases with its size and transparency level. Second, we find that regulatory limits on large exposures are binding both in the case of overall industry exposure and in the case of banks' overall exposure to a group of borrowers. These limits lead borrowers, especially the large ones, to seek alternative sources of funding, thus increasing the probability for observing high asset commonality. Regulation and the gradual development of capital markets provide these borrowers both with the demand for new credit sources and with the variety of financing sources. While existing regulation is important and supposed to diversify the concentration risk of a single bank, it also reduces the level of actual systemic diversification, because banks, and financial institutions in general, become more similar to one another through multiple lending and form so-called, "de-facto" syndication. 

What do banks gain from imitating other banks? According to the theoretical literature mentioned above, several explanations exist. First, an existing banking relationship provides a signal of the borrower's creditworthiness and eliminates at least some of the asymmetric information embedded in granting a loan. Second, the existence of a credit relationship with another bank ensures that the borrower is already monitored, so the monitoring costs for the new lender can be reduced. Last, a higher level of credit portfolio similarity implies a higher level of credit risk similarity. Given that governments are more likely to act in order to rescue the system as a whole than in a case where there is a risk for a single bank, such herding behavior creates the potential of a "too many to fail" guarantee and ensures the stability of the single bank. 


The findings of this study emphasize not only the effect regulatory limits have on the distribution of credit in the banking system but also the byproducts that, probably, less or not fully considered when setting these regulations. Since banks do not internalize the risks they create for the financial system through asset commonality, a complete and comprehensive regulatory approach when developing regulatory tools should take into account not only the idiosyncratic risk of each bank but also the potential externalities of regulations that might increase systemic risk. The importance of regulatory limits on large and concentrated exposures is clear, but it should be completed with better monitoring, at least by the regulator, of the outcomes, i.e. - the extent to which banks are becoming similar to each other in their asset portfolio composition. Since our results show that similarity is probably not an unintentional consequence arising out of full diversification of loan portfolios, which is likely to increase the level of similarity among banks, but rather a strategic choice - regulators should adopt measures to reduce such behavioral patterns in their individual supervision directives
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Two-sided matching game
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Short
We can illustrate the move from single to multiple lending using the idea of a matching game.


We use the two-sided matching market\game context to characterize the dynamic behind the multiple lending: each borrower is presented with a choice among 6 different/other banks (and each one of the potential lenders is answering the request for a loan given the observed existing matching between its competitors and the borrower asking for a loan)
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How and with whom? (mixed logit approach)
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Short
Using only the 1,250 switchers, we estimate a mixed logit model. Each borrower has 6 alternatives, from which one was finally realized. The independent variables reflect different characteristics of the candidate banks, the alternatives, and/or interactions between its characteristics and the borrower or the original lending bank characteristics.




we focus on a treatment group which consists of 1,250 cases in which a borrower that had only one banking relationship establishes a new one. We adopt the discrete choice analysis approach to understand what affects the identity of the new lending bank. For such purpose, we use a mixed logit approach.

Each borrower has 6 alternatives, from which one was finally realized. The independent variables reflect different characteristics of the candidate banks and/or interactions between its characteristics and the borrower or the original lending bank characteristics.

The new set of variables we’ve included measures the relation between the candidate and the original bank: the difference in their level of risk (volatility dif.) and the correlation between their activities, measured by the correlation of their stock returns and the Euclidean distance between their industry composition of their credit portfolio. The higher the index, the more divergent the lenders are.

Kosta
The data are organized as follows: Each one of the 1,250 cases of borrowers that had a single banking relationship in time t-1 appears six times, for each one of the six potential lenders (banks) the borrower has the potential to create a new lending relationship by time t. The dependent variable, MATCHED, takes the value of 1 if the match is realized in time t. Since borrowers' characteristics are fixed for all possible combinations (the one that is realized and the 5 other alternative combinations) they are eliminated through the (econometric) estimation process. Therefore, we use only candidate banks’ characteristics and variables that interact with their characteristics, including borrowers' and the original bank’s characteristics. 

Credit portfolios distance - We calculate this measure as an Euclidean distance between a candidate and the original lender (bank) loan portfolios, where  𝑤 𝑛,𝑖  and  𝑤 𝑛, 𝑖 ′   are the shares of credit to industry n in bank i (the original bank) credit portfolio and in bank i' (the candidate bank) credit portfolio respectively. The higher the index (distance), the more divergent the lenders are.



(1)

(2)

(3)

(4)

Sample 1
(6 Banks, Full Period)

Sample 2
(All Banks, 2008-2015)

Sample 1

(6 Banks, Full Period)

Sample 2

(All Banks, 2008-2015)

Point estimate p-value Point estimate p-value Point estimate p-value Point estimate  p-value
Candidate Bank size (log assets) -3.88** 0.017 -0.52 0.68
Capital to Assets ratio 6.79* 0.09 10.52** 0.012 8.051** 0.0423 13.372%** 0.0013
Industry share 0.05*** 0.0002 0.05*** 0.0006 0.049*** 0.0003 0.05*** 0.0012
Group regulatory gap -5.51** 0.033 -6.91** 0.012 -3.995 0.1195 -4.693* 0.09
Borrower - Candidate Bank size -0.04 0.37 -0.07* 0.066 -0.024 0.5334 -0.06 0.1041
Lender - Candidate Bank size (product) 0.25%** 0.003 0.08 0.173
Lender - Candidate Bank size -0.745* 0.0743 -1.058** 0.0102
(difference)
Group of Borrowers Exposure 0.94**+ <.0001 0.92***  0.0004 0.978*** <.0001 0.991%** 0.0001
(dummy)
Past relationships (dummy) 2.07%** <.0001 2.14%** <.0001 2.064*** <.0001 2.147*** <.0001
Volatility (original vs. candidate) -0.03** 0.033 -0.04** 0.033 -0.028** 0.0465 -0.035** 0.0431
Equity Correlation 0.63* 0.072 0.86** 0.025 0.879*** 0.0081 0.971*** 0.0082
Distance -0.10 0.88 0.22 0.68 -0.042 0.9487 0.200 0.7095
Goodness-of-fit range 0.4558 - 0.6209 0.5315-0.7443 0.4536-0.6172 0.5314 - 0.7442
McFadden's LR 0.260 0.317 0.258 0.316

Mixed logit results
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Due to some data issues for the smallest bank, we estimate the model twice: 1) 6 banks, full period (2005-2015). We estimate it by group of independent variables, and with all of in the last column. I will shortly summarize the results. 


Kosta
Due to the absence of data for one of the banks (the smallest one) in the period between 2005–07, we define two subsamples: the first subsample includes all years (2005–15) but excludes the bank with the missing data. Since this bank is the smallest banks and its activity in corporate lending is negligible, this does not change much—neither the size of the control group nor of the treatment group. In the second subsample we include the bank with the missing data but limit the sample only for those years the data are available, i.e., for 2008–15.


« The likelihood to observe a new match increases with:
- funding availability of the candidate bank

— familiarity of the candidate bank with the borrower’s activity
- industry
- group of borrowers
- previous lending relationship
— smaller size of the candidate bank compared to the original bank
— lower riskiness of the candidate bank compared to the original bank
— similarity between the candidate and original bank, as perceived by market
participants
- mimicking?

- If so, we should expect small banks to mimic big banks (Acharya and Yorulmazer, 2007;
Farhi and Tirole, 2012; Silva, 2018)

Findings
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to summarize, in our paper we highlight some important factors determining the emergence of overlapping portfolios through "de-facto" syndication in the banking system:
The likelihood of a firm to substitute a single bank relationship with multiple relationships increases with its size and transparency level.
Regulatory limits on large exposures are binding both in the case of overall industry exposure and in the case of banks' overall exposure to a group of borrowers. 
By studying the matching process, we reveal, inter alia, the banks’ incentives when choosing a borrower: to become more similar to already similar banks. Why? we suggest three explanations: a signal for creditworthiness, reduced monitoring costs and the incentive to become similar in order to enjoy the implied “too many to fail” guarantee.


Kosta
, and they have several important implications for regulators. First, the results of the analysis of the probability of switching from single to multiple lending relationships confirm some of the findings of earlier studies: the likelihood of a firm to substitute a single bank relationship with multiple relationships increases with its size and transparency level. Second, we find that regulatory limits on large exposures are binding both in the case of overall industry exposure and in the case of banks' overall exposure to a group of borrowers. These limits lead borrowers, especially the large ones, to seek alternative sources of funding, thus increasing the probability for observing high asset commonality. Regulation and the gradual development of capital markets provide these borrowers both with the demand for new credit sources and with the variety of financing sources. While existing regulation is important and supposed to diversify the concentration risk of a single bank, it also reduces the level of actual systemic diversification, because banks, and financial institutions in general, become more similar to one another through multiple lending and form so-called, "de-facto" syndication. 

What do banks gain from imitating other banks? According to the theoretical literature mentioned above, several explanations exist. First, an existing banking relationship provides a signal of the borrower's creditworthiness and eliminates at least some of the asymmetric information embedded in granting a loan. Second, the existence of a credit relationship with another bank ensures that the borrower is already monitored, so the monitoring costs for the new lender can be reduced. Last, a higher level of credit portfolio similarity implies a higher level of credit risk similarity. Given that governments are more likely to act in order to rescue the system as a whole than in a case where there is a risk for a single bank, such herding behavior creates the potential of a "too many to fail" guarantee and ensures the stability of the single bank. 


The findings of this study emphasize not only the effect regulatory limits have on the distribution of credit in the banking system but also the byproducts that, probably, less or not fully considered when setting these regulations. Since banks do not internalize the risks they create for the financial system through asset commonality, a complete and comprehensive regulatory approach when developing regulatory tools should take into account not only the idiosyncratic risk of each bank but also the potential externalities of regulations that might increase systemic risk. The importance of regulatory limits on large and concentrated exposures is clear, but it should be completed with better monitoring, at least by the regulator, of the outcomes, i.e. - the extent to which banks are becoming similar to each other in their asset portfolio composition. Since our results show that similarity is probably not an unintentional consequence arising out of full diversification of loan portfolios, which is likely to increase the level of similarity among banks, but rather a strategic choice - regulators should adopt measures to reduce such behavioral patterns in their individual supervision directives


(1) (2) (3)

Full sample Original lender: a big bank Original lender: a small banks
(sample 2: All Banks, 2008-2015) (sample 2: All Banks, 2008-2015) (sample 2: All Banks, 2008-2015)

Point estimate p-value Point estimate p-value Point estimate p-value
Candidate Bank size (log assets) 0.153 0.9019 0.611 0.9747 2.651 0.1753
Capital to Assets ratio 7.709* 0.0756 15.49*** 0.0059 8.984 0.1641
Industry share 0.052*** 0.0004 0.059*** 0.0024 0.036 0.118
Group regulatory gap -6.492** 0.0193 0.402 0.911 -14.946*** 0.0004
Borrower - Candidate Bank size -0.072* 0.0515 -0.047 0.3406 -0.109* 0.0714
Lender - Candidate Bank size 0.056 0.3823 0.019 0.9845 -0.061 0.5659
Group of Borrowers Exposure (dummy) 0.94*** 0.0003 1.078%** 0.0006 0.839* 0.0809
No past relationships (dummy) -2.144%** <.0001 -2.191%** <.0001 -2.111%** <.0001
Volatility (original vs. candidate) -0.04** 0.0199 -0.048** 0.032 -0.017 0.5502
Equity Correlation -0.46 0.5664 0.865* 0.0866 0.487 0.4428
Equity Correlation X Original bank size 0.093** 0.0484
Goodness-of-fit range 0.5584 - 0.7898 0.5584 - 0.7898 0.4946 - 0.6811
McFadden's LR 0.633 0.353 0.273

Mixed logit results
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Due to some data issues for the smallest bank, we estimate the model twice: 1) 6 banks, full period (2005-2015). We estimate it by group of independent variables, and with all of in the last column. I will shortly summarize the results. 


Kosta
Due to the absence of data for one of the banks (the smallest one) in the period between 2005–07, we define two subsamples: the first subsample includes all years (2005–15) but excludes the bank with the missing data. Since this bank is the smallest banks and its activity in corporate lending is negligible, this does not change much—neither the size of the control group nor of the treatment group. In the second subsample we include the bank with the missing data but limit the sample only for those years the data are available, i.e., for 2008–15.


micro-prudential regulations used for reducing idiosyncratic
concentration risk...

— limits on exposures to an industry, a single or a group of borrowers

... Increase the level of systemic risk
— that arise from asset commonality

evidence on mimicking behavior between banks through lending to the
same borrower(s)

- where small banks tend to mimic big banks

this observation is in line with the expected behavior of banks trying to
enjoy the implied “too many to fail” guarantee

Summary
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to summarize, in our paper we highlight some important factors determining the emergence of overlapping portfolios through "de-facto" syndication in the banking system:
The likelihood of a firm to substitute a single bank relationship with multiple relationships increases with its size and transparency level.
Regulatory limits on large exposures are binding both in the case of overall industry exposure and in the case of banks' overall exposure to a group of borrowers. 
By studying the matching process, we reveal, inter alia, the banks’ incentives when choosing a borrower: to become more similar to already similar banks. Why? we suggest three explanations: a signal for creditworthiness, reduced monitoring costs and the incentive to become similar in order to enjoy the implied “too many to fail” guarantee.


Kosta
, and they have several important implications for regulators. First, the results of the analysis of the probability of switching from single to multiple lending relationships confirm some of the findings of earlier studies: the likelihood of a firm to substitute a single bank relationship with multiple relationships increases with its size and transparency level. Second, we find that regulatory limits on large exposures are binding both in the case of overall industry exposure and in the case of banks' overall exposure to a group of borrowers. These limits lead borrowers, especially the large ones, to seek alternative sources of funding, thus increasing the probability for observing high asset commonality. Regulation and the gradual development of capital markets provide these borrowers both with the demand for new credit sources and with the variety of financing sources. While existing regulation is important and supposed to diversify the concentration risk of a single bank, it also reduces the level of actual systemic diversification, because banks, and financial institutions in general, become more similar to one another through multiple lending and form so-called, "de-facto" syndication. 

What do banks gain from imitating other banks? According to the theoretical literature mentioned above, several explanations exist. First, an existing banking relationship provides a signal of the borrower's creditworthiness and eliminates at least some of the asymmetric information embedded in granting a loan. Second, the existence of a credit relationship with another bank ensures that the borrower is already monitored, so the monitoring costs for the new lender can be reduced. Last, a higher level of credit portfolio similarity implies a higher level of credit risk similarity. Given that governments are more likely to act in order to rescue the system as a whole than in a case where there is a risk for a single bank, such herding behavior creates the potential of a "too many to fail" guarantee and ensures the stability of the single bank. 


The findings of this study emphasize not only the effect regulatory limits have on the distribution of credit in the banking system but also the byproducts that, probably, less or not fully considered when setting these regulations. Since banks do not internalize the risks they create for the financial system through asset commonality, a complete and comprehensive regulatory approach when developing regulatory tools should take into account not only the idiosyncratic risk of each bank but also the potential externalities of regulations that might increase systemic risk. The importance of regulatory limits on large and concentrated exposures is clear, but it should be completed with better monitoring, at least by the regulator, of the outcomes, i.e. - the extent to which banks are becoming similar to each other in their asset portfolio composition. Since our results show that similarity is probably not an unintentional consequence arising out of full diversification of loan portfolios, which is likely to increase the level of similarity among banks, but rather a strategic choice - regulators should adopt measures to reduce such behavioral patterns in their individual supervision directives
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Summary
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to summarize, in our paper we highlight some important factors determining the emergence of overlapping portfolios through "de-facto" syndication in the banking system:
The likelihood of a firm to substitute a single bank relationship with multiple relationships increases with its size and transparency level.
Regulatory limits on large exposures are binding both in the case of overall industry exposure and in the case of banks' overall exposure to a group of borrowers. 
By studying the matching process, we reveal, inter alia, the banks’ incentives when choosing a borrower: to become more similar to already similar banks. Why? we suggest three explanations: a signal for creditworthiness, reduced monitoring costs and the incentive to become similar in order to enjoy the implied “too many to fail” guarantee.


Kosta
, and they have several important implications for regulators. First, the results of the analysis of the probability of switching from single to multiple lending relationships confirm some of the findings of earlier studies: the likelihood of a firm to substitute a single bank relationship with multiple relationships increases with its size and transparency level. Second, we find that regulatory limits on large exposures are binding both in the case of overall industry exposure and in the case of banks' overall exposure to a group of borrowers. These limits lead borrowers, especially the large ones, to seek alternative sources of funding, thus increasing the probability for observing high asset commonality. Regulation and the gradual development of capital markets provide these borrowers both with the demand for new credit sources and with the variety of financing sources. While existing regulation is important and supposed to diversify the concentration risk of a single bank, it also reduces the level of actual systemic diversification, because banks, and financial institutions in general, become more similar to one another through multiple lending and form so-called, "de-facto" syndication. 

What do banks gain from imitating other banks? According to the theoretical literature mentioned above, several explanations exist. First, an existing banking relationship provides a signal of the borrower's creditworthiness and eliminates at least some of the asymmetric information embedded in granting a loan. Second, the existence of a credit relationship with another bank ensures that the borrower is already monitored, so the monitoring costs for the new lender can be reduced. Last, a higher level of credit portfolio similarity implies a higher level of credit risk similarity. Given that governments are more likely to act in order to rescue the system as a whole than in a case where there is a risk for a single bank, such herding behavior creates the potential of a "too many to fail" guarantee and ensures the stability of the single bank. 


The findings of this study emphasize not only the effect regulatory limits have on the distribution of credit in the banking system but also the byproducts that, probably, less or not fully considered when setting these regulations. Since banks do not internalize the risks they create for the financial system through asset commonality, a complete and comprehensive regulatory approach when developing regulatory tools should take into account not only the idiosyncratic risk of each bank but also the potential externalities of regulations that might increase systemic risk. The importance of regulatory limits on large and concentrated exposures is clear, but it should be completed with better monitoring, at least by the regulator, of the outcomes, i.e. - the extent to which banks are becoming similar to each other in their asset portfolio composition. Since our results show that similarity is probably not an unintentional consequence arising out of full diversification of loan portfolios, which is likely to increase the level of similarity among banks, but rather a strategic choice - regulators should adopt measures to reduce such behavioral patterns in their individual supervision directives


(1)

(3)

(4)

(5)

Availability hypothesis

Hold-up hypothesis

Diversification hypothesis

Familiarity hypothesis

Full specification

Point estimate  p-value Point estimate  p-value  Point estimate p-value Point estimate p-value Point estimate p-value
Candidate Bank size (log assets) 1.13%** 0.001 -1.55 0.145 -0.52 0.68
Capital to Assets ratio 17.53%** <.0001 10.52** 0.012
Industry share 0.06%** <.0001 0.05%** <.0001 0.05%** 0.0006
Group regulatory gap -8.98*** <.0001 -3.56 0.1888 -6.91%* 0.012
Borrower - Candidate Bank size -0.048 0.133 -0.07* 0.066
Lender - Candidate Bank size 0.12%** 0.024 0.08 0.173
g:r‘r‘:n‘;f) Borrowers Exposure 1.32%%* <0001 0.92***  0.0004
No past relationships (dummy) -2.44%** <.0001 -2.14%** <.0001
l’:r';ti:i;l’e()°rigi"a' v -0.04%** 0.004 -0.04%* 0.033
Equity Correlation 3.05%** <.0001 0.86** 0.025
Distance -3.79%** <.0001 0.22 0.68
Goodness-of-fit range 0.380 - 0.489 0.348 - 0.445 0.3118 - 0.3988 0.463 - 0.628 0.5315 - 0.7443
McFadden's LR 0.171 0.149 0.126 0.241 0.317

Sample 2 (All Banks, 2008 -2015 period)
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Second sample: all banks, shorter period.


Kosta
Due to the absence of data for one of the banks (the smallest one) in the period between 2005–07, we define two subsamples: the first subsample includes all years (2005–15) but excludes the bank with the missing data. Since this bank is the smallest banks and its activity in corporate lending is negligible, this does not change much—neither the size of the control group nor of the treatment group. In the second subsample we include the bank with the missing data but limit the sample only for those years the data are available, i.e., for 2008–15.
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I use again the prediction table and show which variables get the expected sign. When the results are in line with the predications and the predications are unambiguous, I use the V sign. 

What do we learn? Borrowers prefer to establish ML with:
Smaller banks, especially smaller borrowers
With more available funding abilities
Who are familiar with their activity either by industry specialization or higher exposure to the borrowers group
More similar in size to the lender
Less risky
And more correlated with the original.

The size variables are only partly supporting the assumptions and not robust between our two estimations. The strongest explanatory power is achieved with the availability and familiarity theses.

But, what we find as the most important result is that of the diversification measures. Why do borrowers turn to similar banks? In our assessment, this result reflects the candidate banks' motives: by lending to a borrower that has a single bank relationship with a lender similar to the candidate bank, the latter maintains and even increases the level of similarity between them. Interestingly, while Gong and Wagner (2016) find the same behavior in the loan syndication market, where banks deliberately form a loan syndicate that increases their level of similarity, we find that the new lending bank acts in the same way when establishing a "de-facto" syndication via multiple lending.  

What do banks gain from from imitating other banks? According to the theoretical literature mentioned above, several explanations exist.
1) An existing banking relationship provides a signal of the borrower's creditworthiness and eliminates at least some of the asymmetric information embedded in granting a loan.
2) The existence of a credit relationship with another bank ensures that the borrower is already monitored, so the monitoring costs for the new lender can be reduced.
3) A higher level of credit portfolio similarity implies a higher level of credit risk similarity. Given that governments are more likely to act in order to rescue the system as a whole than in a case where there is a risk for a single bank, such herding behavior creates the potential of a "too many to fail" guarantee and ensures the stability of the single bank. 


Kosta
The empirical results partly confirm the conjectures explaining the incentives that lead the borrowers to establish multiple banking relationships. In addition, they also confirm the motives for a bank to lend to a borrower that is in a single bank relationship. From the borrower's point of view, the two most empirically supported rationales are the "availability" and "familiarity" motives, suggesting that a borrower turns to borrow from a bank that has more funding availability and that is more familiar with the borrower's economic activity. We find this feature to be especially relevant for borrowers who do not have access to capital markets, e.g., relatively small and medium corporates. 
Another important result arises from testing the "diversification" hypothesis. In line with its predictions, we find that a borrower is more likely to establish multiple relationships with a bank less risky than the original one. In addition, after controlling for risk difference, we find that the similarity in the composition of banks' assets portfolio has a positive effect on the matching probability. 
In our assessment, this result reflects the candidate banks' motives: by lending to a borrower that has a single bank relationship with a lender similar to the candidate bank, the latter maintains and even increases the level of similarity between them. Interestingly, while Gong and Wagner (2016) find the same behavior in the loan syndication market, where banks deliberately form a loan syndicate that increases their level of similarity, we find that the new lending bank acts in the same way when establishing a "de-facto" syndication via multiple lending.  



“Availability” e Multiple lending relationships arise when one bank is not able to
provide all the firms' funding needs.

e New banking relationship mitigates the hold-up problem.

“Diversification” e Multiple relationships insure a firm against distortion with the
relationship bank services due to its distress.

“Familiarity” e Multiple banking relationships lead to enhanced bank monitoring,
which is optimal only if the benefits outweigh the costs.

Four Motives
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Short
We use common and well accepted explanations for ML to derive predications for the second step: with whom to borrowers engage when switching to ML?


To explore the incentives behind the establishing of multiple lending given the existing (single) relationship, we rely on Berger et al. (2008) work who summarize major motives for firms to replace single banking relationship with multiple one

But we go a step further and test these motives within two-sided (many to many) matching framework while using both banks’ and borrowers’ characteristics. Actually we look for the empirical validation of these theoretical motives within the analytical framework which relates the incentives of both sides - the borrowers and the lenders - to establish new lending relationships throughout the matching process.
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