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Abstract 

 
In this paper we empirically test the recent lender-based theory for the use of  collateral in bank 
lending. Based on a proprietary dataset of  loan contracts written by a local bank in competitive 
credit markets, we use the physical proximity between borrowers and the lending branch of  the 
bank to capture its information advantage and the magnitude of  collateral-related transaction 
costs. Overall, our results seem more consistent with several classic borrower-based explanations 
rather than with the lender-based view. We show that, conditional on obtaining credit from the 
local bank, more distant borrowers experience higher collateral requirements and lower interest 
rates. Moreover, competitive pressure from transaction lenders does not magnify the importance 
of  lender-to-borrower distance. Our findings are also obtained with estimation techniques that 
allow for endogenous loan contract terms and joint determination of  collateral and interest rates. 
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I. Introduction 

Collateral pledged by the borrower as a guarantee to the lender is a common feature of  bank 

loan contracts. Theoretical research offers various explanations for the use of  collateral, 

traditionally focused on ex-ante characteristics or ex-post actions of  the loan applicants.1 

According to such traditional borrower-based explanations, collateral could be used, among 

others, as a screening device that allows borrowers to signal ex-ante their private information or 

as a device that mitigates differences of  opinion between borrowers and lenders about project 

returns (Chan and Kanatas, 1985; Besanko and Thakor, 1987). All else equal, under such 

circumstances the amount of  collateral (interest rate) required by banks is inversely (directly) 

related to the costs of  using collateral, such as costs related to its monitoring and repossession. 

Recent theoretical advances have started to shift the paradigm explaining the use of  collateral 

in bank lending from this more established, borrower-based perspective to a lender-based view. 

According to the latter, collateral is a competitive device used by local banks to attract valuable 

borrowers when competing with transaction lenders (Inderst and Mueller, 2007). The key 

distinction in this theory is between local banks, with information advantage and superior ability 

to assess the value of  borrowers’ projects, and transaction lenders, with loan underwriting cost 

advantage. Competition from such lenders limits the ability of  the local banks to charge high 

interest rates and some marginally profitable projects are consequently rejected. Collateral, by 

increasing the local banks’ payoffs in low cash flow states, reduces this inefficiency and makes 

lending to some firms with small but positive net present value projects feasible. Importantly, the 

competitive pressure by the transaction lenders is mitigated by the information advantage of  the 

local bank. Thus, the latter can offer credit with lower (higher) collateral, but at higher (lower) 

interest rates to borrowers who are less (more) likely to be poached by the competing transaction 

banks, i.e. borrowers for whom the information advantage of  the local lender is relatively large 

(small). 

While existing literature generates substantial empirical support for the relevance of  both ex-

ante and ex-post borrower-based explanations for the use of  collateral (e.g., Berger, Frame and 

Ioannidou, 2011; Berger, Espinosa-Vega and Frame, 2011), insights into the lender-based view 

are scant and offer only limited evidence for the theoretical predictions (Jimenez et al., 2009). 

Therefore, in this paper we develop an empirical strategy that allows us to examine the unique 

predictions of  the lender-based view of  collateral and compare them with some classic 

borrower-based arguments. 

                                                 
1 Extensive reviews of  the traditional, borrower-based theoretical and empirical literature on collateral are provided 
by Coco (2000) and Steijvers and Voordeckers (2009). 
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At the heart of  our strategy is the identification of  “local lenders” and their information 

advantage, as distinct features of  the lender-based theory of  collateral (and interest rate) 

advanced by Inderst and Mueller (2007). To this end, we rely on a unique, proprietary dataset 

provided by a regional Italian bank, hereafter simply the bank, which is well-suited to capture the 

notion of  a “local lender”. As we describe later when discussing our empirical strategy in detail, 

the bank has substantial local operations, focused lending activity, and appropriate business mode 

characteristics. In addition to that, as theoretically specified, our local lender competes with 

national, transaction banks that have branches in the local credit markets of  observation. 

Following existing research that shows that proximity to borrower enhances the production 

and transmission of  information and creates a competitive advantage for the lender (Agarwal 

and Hauswald, 2010; Bellucci et al., 2013), we measure local information advantage of  our bank 

using the physical proximity between the borrower and the lending branch of  the bank, i.e. 

lender-to-borrower distance. This metric allows us to distinguish between two opposing effects: 

One related to the information advantage of  the bank, and one linked to transaction costs 

associated with the use of  collateral, as emphasized by the lender- and borrower-based views of  

collateral, respectively. 

We also examine the impact of  our information measure on both collateral requirements and 

interest rates, and account for their endogenous determination, as predicted by the theory. We 

start our analysis by examining the association between lender-to-borrower distance and the loan 

contract terms (collateral requirements and interest rates) within a standard equation-by-equation 

estimation framework. However, as argued by Brick and Palia (2007) and Bharath et al. (2011), 

among others, these features cannot be considered in isolation. In addition, it is possible that 

some ex ante borrower characteristics influencing collateral requirements and loan rates likely 

reflect soft information available to loan officers but not to the econometricians, thus giving rise 

to the classic issue of  omitted variables. Thus, to address the endogenous nature of  the loan 

contract terms and possible omitted variables, in the main part of  the analysis we estimate our 

models using an instrumental variables (IV) approach. Specifically, we use terms of  the loan 

contract such as non-linear penalty fees to instrument for the interest rate paid by the borrower, 

while features of  the bankruptcy code and associated costs are used for identification of  

collateral requirements. Finally, since the existing explanations for collateral identify possible 

trade-offs between the contract features we study, we adopt a simultaneous equations approach 

using a 3-Stage Least Squares (3-SLS) model that allows us to incorporate this point and also 

enhances the efficiency of  our estimates. These estimation techniques that endogenize the loan 

contract features allow us to draw inferences that address the potentially biased estimates that 
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could be obtained from the equation-by-equation estimation of  the underlying economic 

relationships. 

Our analysis shows that collateral requirements decrease with the distance between bank and 

borrower, i.e. when the costs associated with the use of  collateral are relatively higher and the 

information advantage of  the local bank is low. In other words, borrowers located farther away 

from the lending branch are less likely to pledge collateral as a guarantee to the lender. 

Consistent with the theoretical trade-offs, we also observe that interest rates are increasing in the 

physical distance between the contracting parties. Thus, our inferences are not consistent with 

the lender-based theory for the use of  collateral in small business lending, while consistent with 

alternative views derived from some borrower-based explanations such as those developed by 

Chan and Kanatas (1985) and Besanko and Thakor (1987). Importantly, our results are robust to 

instrumenting for the endogenous nature of  the loan terms as discussed above. 

To the best of  our knowledge, Jimenez et al. (2009) is the only other study that offers an 

empirical examination of  the lender-based theory of  collateral. Using a sample of  loans granted 

by Spanish banks, and organizational distance (i.e., the distance between borrower’s location and 

the headquarters of  the lending bank)2 as a proxy for the information gap about local market 

conditions among competing banks, the authors estimate a single-equation model for collateral 

requirements and observe higher incidence of  collateral for loans granted by lenders that are 

organizationally closer to their borrowers. In addition, consistent with the lender-based theory, 

the study finds that the effect of  organizational distance on the likelihood of  collateralized loans 

is lower (and even positive) for young and small firms and for new bank applicants, i.e. for loans 

granted to borrowers for which the lending bank has lower information advantage. 

Our study improves upon Jimenez et al. (2009) along three main dimensions that allow us to 

provide a more focused and powerful test. First, we directly observe collateral and interest rate 

requirements for loans to local firms made by a local bank. As postulated by theory, this type of  

bank has information advantage vis-à-vis competing transaction banks, which can lend at lower 

cost. By contrast, Jimenez et al. (2009) use an indirect approach that approximates loans by local 

lenders with the loans granted by banks that are organizationally close to borrowers. On the one 

hand, if  this approximation is used, loans made by large, hierarchically organized, transaction 

lenders to firms located nearby their headquarters could be viewed as being made by local 

lenders. This could lead to the former being imprecisely ascribed an advantage in handling local 

knowledge. On the other hand, to the extent that bank size and organizational closeness are 

                                                 
2 Organizational distance has alternatively been labeled in the banking literature as functional distance (Alessandrini 
et al. 2005, 2009), hierarchical distance (Liberti and Mian, 2009), or branch-to-headquarter distance (DeYoung et al., 
2004). 
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negatively correlated, this variable could capture a bank size effect, in line with the hypothesis, 

advanced and empirically corroborated by the same authors in a related paper, that (small) banks 

with a lower level of expertise in screening and monitoring loan applications use collateral more 

intensively (Jimenez et al., 2006). Second, we jointly estimate collateral requirements and loan 

rates: The simultaneous determination of  these contract terms is fundamental to the arguments 

advanced by the lender-based (as well as borrowed-based) theoretical model. Lastly, we study the 

effect of  our measure of  information advantage not only on the incidence of  collateral but also 

on the magnitude of  collateral requirements, with the latter measured by the fraction of  the 

credit line secured by collateral. 

The relationship between collateral and borrower-lender distance has been examined by 

other studies as well, albeit from different angles. Petersen and Rajan (2002) and Berger et al. 

(2005), for instance, analyze the impact of  collateral on the distance from borrower to lender in 

the United States using the 1993 National Survey of Small Business Finance (NSSBF) and show 

that, compared to non-collateralized loans, collateralized small business loans are made at a 

greater distance, even though the estimated differences are only slightly significant. By contrast, 

and more relevant for our paper, Cerqueiro et al. (2009) consider the impact of  distance on the 

probability that a loan is collateralized. The results are mixed and depend on the sample used in 

the analysis: The authors confirm that distant loans are more likely to be secured for a sample of  

borrowers drawn from the 1993 NSSBF, while the effect of  distance is negative and statistically 

insignificant for a sample of  Belgian firms. 

Our paper is also indirectly related to the literature analyzing the relation between collateral 

requirements and collateral enforcement and monitoring. Relevant studies show that firms that 

require more intensive monitoring are less likely to pledge collateral (Ono and Uesugi, 2009), the 

intensity with which collateral is monitored decreases with its value (Cerqueiro et al., 2014), and 

stronger law enforcement towards certain types of  assets is related to a more pronounced use of  

such assets as collateral (Liberti and Mian, 2010; Calomiris et al. 2014). 

The rest of  the paper is organized as follows. In the next section, we describe in more detail 

our empirical strategy and identification approach. Context and data are discussed in section III. 

We present our main results in section IV. In section V we discuss some extensions. Section VI 

concludes. 

 

II. Testable implications and empirical strategy 

The lender-based theory for the use of  collateral developed by Inderst and Mueller (2007) 

abstracts from borrower characteristics and actions (thus, from moral hazard and adverse 
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selection problems) and focuses on lender types instead. Specifically, it distinguishes between 

local lenders and distant transaction lenders, and discusses how the competitive pressure exerted 

by the latter affects the characteristics of  the loan contract offered by the local bank. 

The key feature of  the local lender is its superior ability to discern the quality of  borrower’s 

project when lending is based on soft information. By contrast, distant transaction lenders rely 

only on hard information when making lending decisions but have a competitive cost advantage 

in loan underwriting. The competition stemming from the transaction banks limits the interest 

rate the local lender can charge; as a result, some borrowers are inefficiently denied credit as 

denial by the local bank implies denial by transaction lenders as well. Within this model, collateral 

arises as a mechanism that resolves the inefficiency by flattening the payoff  function of  the local 

lender, i.e. providing (partial) recovery in adverse states of  the world. Consequently, borrower’s 

participation necessities a reduction in the interest rate, hence the trade-off  of  lower loan rates in 

exchange for higher collateral requirements. In this setting, transaction lenders compete only 

along the price dimension, and as the competition by these lenders increases, the local bank faces 

an ever increasing pressure that prevents it from charging higher rates. 

An important factor that allows the local lender to maintain advantage vis-à-vis its distant 

competitors is related to its knowledge of  the local economic environment. In the presence of  

soft information and local knowledge, transaction lenders cannot compete effectively and their 

ability to attract borrowers is limited. This, in turn, shields the local lender from the competitive 

pressure along the price dimension. This also allows the local lender to keep a high interest rate 

and reduces the usefulness of  collateral. As a result, the lender-based view of  collateral predicts 

that, all else equal, loans for which the information advantage of  the local lender is lower will be 

more susceptible to competition from the transaction lenders, and thus characterized by higher 

collateral requirements and lower interest rates.3 

As highlighted by the above discussion, the key factor that allows testing the lender-based 

explanation for the use of  collateral is the information advantage of  the local bank. In our 

empirical model we capture this advantage by using the physical proximity between borrowers 

and our bank. Indeed, the quality of  information available to the lending officer is directly 

related to the proximity between the officer and the economic and social environment of  the 

borrower (Agarwal and Hauswald, 2010; Bellucci et al., 2013). If  the lender uses its local 

information advantage, the collateral requirements should be lower for borrowers in the vicinity 

of  the local lending bank, i.e. for borrowers who are less likely to be subject to competitive 

                                                 
3 To be precise, Proposition 5 of  Inderst and Mueller (2007, p. 841) states that: “Conditional on going to the local 
lender … borrowers for whom the local lender’s information advantage is relatively smaller … face lower loan rates 
but higher collateral requirements.” 
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pressure from transaction banks. The theory also implies a trade-off  in terms of  collateral and 

interest rate for the optimal contract. In sum, as the lender-to-borrower is inversely related to the 

information advantage, the lender-based model implies that the relationship between distance 

and collateral - conditional on interest rate - is positive for loans made by the local lender. In 

other words, as distance increases, these loans should have higher collateral requirements and 

lower interest rate. 

Lender-to-borrower distance is also associated with greater monitoring costs of  collateral 

and disparity in collateral valuation. In addition, well-established and reputable firms, for which 

lender valuations are likely to be more optimistic, tend to borrow at a greater distance (Petersen 

and Rajan, 2002; Berger et al., 2005). From this standpoint, some borrower-based theories 

predict relationships opposite to the ones advanced by the lender-based view. Specifically, they 

imply that as the lender-to-borrower distance increases, collateral requirements should decrease 

and interest rates should increase.4 

To examine these predictions, we estimate an empirical specification, outlined in equations 

(1) and (2) below, that allows us to model the use of  collateral and the price of  credit as a 

function of  our measure of  information advantage and other determinants: 

     

itCitk

n

k
kCitCitCCit xRate InterestDistance Borrower-to- LenderCollateral ,

1
,         



          (1) 

    

itRitk

n

k
kRitRitRRit xCollateralDistance Borrower-to- LenderRate Interest ,

1
,         



      (2) 

 

where Collateral is a measure of  the collateralization of  the credit line and Interest Rate is the 

interest rate charged by the local bank. For our analysis of  collateral we use two measures: the 

fraction of  the credit line secured by collateral (Percentage of  Collateral) and an indicator for 

presence of  collateral (Collateral). Terms and coefficients indicated by a sub-script C (R) refer to 

our collateral (interest rate) equation. The key variable of  interest is Lender-to-Borrower Distance, i.e. 

the physical distance between borrower and the lending branch of  the local bank. We also add a 

                                                 
4 According to Propositions 2 and 3 of  Chan and Kanatas (1985), “…whenever the lender's valuation is lower than 
that of the borrower and … the loan agreement will involve partial collateral …; and the loan rate … is increasing 
and the collateral level … decreasing in [cost of collateral] …” (pp. 88-89) and “…the less optimistic is the lender … 
the higher the level of collateral in the loan agreement and the lower the loan rate” (p. 91). Similarly, according to 
Proposition 2 of Besanko and Thakor (1987), optimal collateral requirements and interest rate are decreasing and 
increasing, respectively, with the monitoring and dissipative costs of collateral. 
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set of  controls X, which includes various characteristics of  the borrower, bank-borrower 

relation, and fixed effects for industry, bank branch, credit market and time. 

We begin our analysis with an equation-by-equation estimation, thus assuming independence 

between equations (1) and (2), and excluding Interest Rate from the determinants of  Collateral and 

vice versa. We next proceed to the main part of  our analysis by taking into account the possible 

lack of  independence between collateral and interest rate. To incorporate the endogenous nature 

of  these variables, we estimate each equation by using an instrumental variables (IV) approach. 

Lastly, we recognize that the theoretical models predict that both contract terms, interest rate and 

collateral, are jointly determined. Therefore, we estimate the system of  equations (1) and (2) 

using a 3-SLS approach. This technique improves upon the standard 2-SLS procedure by 

enhancing the efficiency of  the estimates. Identification requires instruments for each 

endogenous variable and we discuss these in the following section along with the data and 

control variables. 

 

III. Institutional background, data and variables 

A. Italian context 

Our tests of  the lender-based theory of  collateral utilize a unique proprietary dataset of  

credit lines as of  September of  2004 and 2006. The credit lines are extended by a regional Italian 

bank to a large sample of  small and medium sized enterprises (SMEs) in two Italian provinces.5 

The dataset includes a diverse group of  firms such as Sole proprietorships (43%), Partnerships (22%), 

Corporations (33%), and Cooperatives (2%) in 23 sectors of  economic activity.6 In this section we 

shortly introduce the institutional background of  the banking sector in Italy and aggregate use 

of  collateral by Italian banks to demonstrate the potential for generalizability of  our insights. 

In 2004, the first year covered by our dataset, as well as in 2014, the Italian banking sector 

with its 685 banks is the fourth largest in Europe in terms of  total assets.7 The recent evolution 

experienced by the banking industry in Italy is representative of  developments relevant for many 

other developed countries. Specifically, the banking sector underwent substantial transformations 

during the last two decades. First, the sector faced a trend of  consolidation and at the same time, 

an increased local reach of  banks. Between 1992 and 2013, the total number of  banks decreased 

by almost 350 (or 33%), while the average number of  banks per province increased from 28 in 

1992 to 32 in 2013. This increase was driven by the fact that the average number of  branches per 

                                                 
5 For the definition of  SMEs we follow the European Commission Recommendation of 6 May 2003 (GUCE L 
124/36 del 20/05/2003). 
6 Our bank distinguishes firms according to sectors of  economic activity using the 2-digit level classification of  the 
Italian National Institute of  Statistics (ISTAT). 
7 See Banking Structure Report of  the European Central Bank (October 2014). 
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bank went up from 180 to 289 during this period (Papi et al., 2015). In the two provinces 

covered in our dataset, the number of  banks went up from 32 and 28 in 1992 to 47 and 34 in 

2013, while the number of  branches almost doubled (from 188 and 157, to 357 and 293 per 

province, respectively). As of  2013, the combined branch density for the two provinces, scaled 

by population (per 10,000 inhabitants) is slightly above the Italian average (7.8 compared to 5.7). 

Second, while the degree of  internationalization of  the banking system went up over time, the 

foreign presence in retail banking is still limited and credit intermediation towards domestic 

households and SMEs remains central to the Italian banking system. Moreover, the profitability 

and efficiency of  the Italian banks are largely comparable to those of  other European countries 

such as Germany and France (see Drummond et al., 2007). 

We next demonstrate the representativeness of  our sample with regard to the importance 

and relevance of  collateral through aggregate statistics on its use in the Italian banking system. 

We report in Table 1 the share of  collateralized loans in the Italian economy by borrower type 

for the years preceding our sample period.8 During this period, the share of  unsecured loans to 

non-financial corporations was well above 40 percent of  total loans, showing that collateral is not 

a necessary condition to obtain credit. In addition to that, the share of  collateralized loans grew 

steadily from 24% to 32%, thus signifying the increasing importance of  this contract feature. 

Consistent with the aggregate data for the Italian economy, almost 30% of  the borrowers in our 

dataset provide collateral, and this share increases (decreases) to 35% (21%) if  we consider sole 

proprietorships (corporations).9 

 

B. Local and transaction lenders 

The lender-based theory of  collateral makes a central distinction between “local lenders” and 

“transaction lenders” based on their possession of  local knowledge, use of  soft information, and 

loan-granting capability. While at the start of  the sample period our bank was present in 16 

provinces (in 2013, the bank has branches in 23 provinces), our dataset covers the credit lines 

extended by branches in the province where the bank is headquartered and an adjacent 

province.10 Across these two provinces, we distinguish 31 local credit markets, identified with 

                                                 
8 Data come from the bank supervision reports completed by the Bank of  Italy. 
9 Previous studies analyzing the role of  bank loan guarantees in the Italian economy are rare, and mainly focus on 
their impact on interest rates, implicitly assuming that the underlying view is borrower-based. For example, Pozzolo 
(2004) suggests that collateral seems to be used as a signaling device to solve adverse selection problems, while 
Calcagnini et al. (2014) find that collateral affects the cost of  credit by reducing the interest rate. 
10 The local nature of  the bank is also demonstrated by its branch concentration in the two provinces of  our study. 
Namely, 26.5 percent of  the branches of  our bank are located in these two provinces. The branches of  our bank 
account for almost 10% of  all bank branches of  the banks operating in both provinces (data available upon request). 
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respect to the operating activities of  the bank. Specifically, we identify as a separate local credit 

market each municipality where the bank has at least one branch.11 

Selected characteristics of  the local credit markets are presented in Table 2. The table shows 

that the average local credit market has 15 banks and 32 branches. Out of these, 2.4 banks are 

“transaction lenders” operating through approximately 7 branches per market. We refer to banks 

owned by the eight largest Italian banking groups (Big Groups) as transaction lenders.12 These 

lenders own nearly 23% of the branches, creating non-trivial competitive pressure in the local 

credit markets. 

 

C. Dependent variables 

We derive predictions based on the lender-based theory of  collateral for two outcome measures: 

collateral requirements imposed by the bank and interest rates. We construct two measures to 

capture collateral requirements. The first measure, Collateral, is an indicator that takes the value 

of  1 if  the credit line is secured by collateral and 0 otherwise. However, our preferred measure, 

Percentage of  Collateral, captures not simply the presence of  collateral but also the degree of  loan 

collateralization. We operationalize this measure by using the amount of  collateral expressed as a 

percentage of  the limit on the credit line made available by the bank according to the lending 

contract. While we do not have detailed information on the type of  assets pledged as collateral, 

informal interviews with bank managers indicate that most of  the loans are collateralized by 

fixed assets, such as residential or commercial properties (e.g., industrial plants, factories, 

production facilities). By contrast, movable assets such as equipment and vehicles, inventories 

and financial assets are used as collateral less frequently in our sample. Lastly, we note that loans 

might be secured by personal guarantees (promise by a third party to assume responsibility for 

the debt obligation of  the borrower) but these are not included in our definition of  collateral as 

the credit files provided by our bank do not contain data on such arrangements. 

In Table 3 we provide descriptive statistics for the variables used in our analysis. We note that 

31% of  our borrowers pledge collateral and this collateral covers 19.2% of  the loan amount, on 

average. From unreported statistics, we note that if  we consider Sole proprietorships, the incidence 

of  collateral and degree of  collateralization become 36% and 24%, respectively. For Corporations, 

the relevant figures are 21% and 12%, respectively. Note that the figures are consistent with the 

economy-wide statistics reported in Table 1. Interestingly, we note that borrowers located closer 

to the lending branch (i.e., borrowers whose distance from the branch is below the median for 

our sample) have credit lines with significantly lower degree of  collateralization of  18%, 
                                                 
11 In the case of  micro municipalities, we refer to the geographical area covered by the respective postal code. 
12 Size is measured in terms of  capitalization as of  2006. 
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compared to 20.4% for more distant borrowers. Albeit descriptive in nature, this preliminary 

insight is in contrast to the theoretical predictions of  the lender-based view of  collateral. 

The second outcome variable we consider is the interest rate charged by the bank. The 

average Interest Rate for our borrowers is 7.04%. On average, the interest rate paid by firms that 

pledge collateral is 7.26%, while it is 6.95% for unsecured credit. Firms located close to their 

lending branch tend to pay lower interest rates than borrowers located farther from the bank 

(6.98% versus 7.1%). This pattern also contradicts the predictions of  the lender-based theory. 

 

D. Information advantage measure 

The key variable for testing the lender-based theory of  collateral is the information advantage of  

the local lender. A well-established hypothesis in the banking literature is that the physical 

proximity between the borrower and the bank branch handling the loan application and the on-

going credit relationship increases the availability of  local knowledge to the lender and improves 

its capacity to collect accurate soft information and use this information in making lending 

decisions (Petersen and Rajan, 2002; DeYoung et al., 2008; Agarwal and Hauswald, 2010; 

Knyazeva and Knyazeva 2012; Bellucci et al. 2013; Ono et al., 2015).13 In view of  these findings, 

we measure the information advantage of  the local bank over its transaction rivals with the 

lender-to-borrower distance. Specifically, we use the log of  the metric distance between the 

lending branch and each borrower (Lender-to-Borrower Distance). The distance is based on the 

shortest and fastest route obtained through Routemate.14 From Table 3 we note that the average 

distance between a borrower and the lending bank branch is almost 5.06 km (3.15 miles).15 

Other oft-mentioned measures of  information advantage are related to the nature of  the 

bank-borrower relationship, such as its exclusivity and length, or the size of  the firm (Jimenez et 

al. 2009). However, relationship-based variables are less suitable for identifying the competitive 

pressure from transaction lenders as a motive for collateral requirements by local banks, as 

needed in our context. They are also unlikely to present an exogenous source of  information 

advantage. Thus, they might reflect various additional factors, render nuanced predictions, or be 

inconsistent with the trade-off  between collateral and loan rate related to the information 

advantage of  local banks, as the theory predicts. For instance, existing research (Brevoort and 

                                                 
13 A similar hypothesis concerning the positive information effects of  physical proximity has been tested with regard 
to investment and activity in financial markets (Coval and Moskowitz, 1999; 2001; Hau, 2001). 
14 Routemate is software for optimization of  transportation costs and calculation of  distance. For more information 
about the software, please see http://en.nemsys.it/prodotti.html 
15 This figure is broadly consistent with figures on the average or median borrower-branch distance provided in 
other studies for other countries: in the USA, for example, the median distance for credit lines was 3 miles in 2003 
(Brevoort and Wolken 2009), while in Japan it was even smaller (1.2 miles, according to Ono et al. 2013), likewise in 
in Belgium (1.4 miles; Degryse and Ongena 2005) and Sweden (1.6 miles; Carling and Lundberg 2005). 
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Hannan, 2004; Dell’Ariccia and Marquez, 2004; Hauswald and Marquez, 2006; Presbitero and 

Zazzaro, 2010) documents that local banks tend to lend on a relational basis to local applicants 

over which these banks have a fundamental information advantage in order to create a 

competitive wedge against distant, transaction rivals. Thus, relationship variables would be partly 

influenced by the structure of  the local credit market and their possible negative impact on 

collateral would be a less precise reflection of  the lender-based theory. In addition, to the extent 

that collateral requirement is a costly alternative to ex ante screening (Manove et al. 2001), 

repeated lending and collateral might be inversely related even if  collateral is motivated by 

adverse selection or moral hazard problems (Boot and Thakor 1994; Karapetyan and Stacescu, 

2015). Thus, a test of  the lender-based view using such variables might lead to instances of  false 

positive errors. Relationship-based variables might also reflect hold-up problems and soft-

budget-constraint effects that could have a positive relationship to both collateral requirements 

and loan rates (Ono and Uesugi, 2009), thus preventing us from rejecting the lender-based 

theory, i.e. leading to false negative type of  errors. Finally, the nature of  the lending relationship 

has a less clear impact on the monitoring and liquidation costs of  collateral and thus does not 

allow us to gain insights into the relevance of  the borrower-based view of  collateral. 

Moving on to the size of  the borrowing firm, we note that this characteristic might also 

capture other features influencing loan contract terms, such as the bargaining power of  the firm 

(that can be especially relevant when borrowing from small local banks) or its risk. In this case, a 

lower (higher) collateralization of  loans can go together with lower (higher) interest rates. This 

would not be consistent with the trade-off  implied by the lender-based explanation of  collateral 

requirements by local banks, which predicts that the information advantage of  the local lender 

over transaction lenders should have opposite effects on collateral and interest rate. 

 

E. Control variables 

Various factors related to borrower characteristics, bank-borrower relationship, credit market and 

aggregate economy might also influence the use and strictness of  collateral. Therefore, we add to 

our specifications a broad set of  control variables capturing such characteristics and chosen to 

reflect various empirical findings of the existing literature on collateral, which we discuss next. In 

addition to that, we include industry, bank branch, credit market, and year fixed effects. 

Following Brick and Palia (2007) and Ono and Uesugi (2009), among others, we control for 

borrower’s total sales. This variable allows us to capture the size of  the borrower and possibly 

observable risk. Our dataset offers sales categories and therefore we construct a step variable 

Sales that takes the value of  1 if  sales are less than .25 million euros (54% of  our sample); 2 for 
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sales between .25 and .5 million euros (10%); 3 for sales between .5 and 1.5 million euros (14 %); 

4 for sales between 1.5 and 5 million euros (11%); 5 for sales between 5 and 25 million euros 

(8%); 6 for sales between 25 and 50 million euros (2%); 7 for sales above 50 million euros (1%). 

In the multivariate analysis, we use separate indicators denoted by D(Sales i) for each sales 

category i, where i ranges from 1 to 7. As suggested by Berger and Udell (1995), the idea behind 

using financial variables such as turnover or assets is to control for observable risk of  the 

borrower, and all else equal, riskier borrowers might be asked for collateral more often as a 

solution to moral hazard concerns. A related rationale proposed by Leeth and Scott (1989) is 

that, based on the theoretical arguments of  Chan and Kanatas (1985), smaller borrowers will 

offer collateral more frequently as they are more informationally opaque and find pledging 

collateral a valuable signal of  their quality. Yet, the empirical results in the existing literature are 

more nuanced. For instance, using assets as a size measure, Berger and Udell (1995) find that 

loans made to larger firms are more likely to be collateralized, while Jimenez et al. (2009) find the 

opposite. Other studies such as Brick and Palia (2007) and Ono and Uesugi (2009) show that the 

effect of  firm size depends on the type of  collateral, with larger firms pledging more real (inside) 

collateral but less personal (outside) guarantee. By contrast, Pozzolo (2004) finds that in Italy, 

firms with a higher turnover are less likely to pledge collateral but more likely to use personal 

guarantees. Berger et al. (2011) confirm that borrowers with higher observable risk are more 

likely to be asked for collateral. Thus, to the extent that firm size allows us to proxy for this type 

of  risk, we expect collateral requirements and interest rates to be lower for larger firms. 

Next, we use three characteristics of  the bank-borrower lending relationship. Relationship 

Length is the number of  months since the firm has first borrowed from our bank. On average, 

our sample firms have been clients of  the bank for 113 months. This is comparable with findings 

by Cole (1998), Degryse and Van Cayseele (2000), and Gambini and Zazzaro (2013) for Italy. 

Multiple Lending is a variable that takes the value of  1 if  the firm borrows from multiple banks 

and 0 if  it has an exclusive relationship with our bank. Consistent with the well-documented 

prevalence of  multiple lending across Italian firms (Detragiache et al., 2002), only 3% of  the 

firms have an exclusive lending relationship. Other Services is a variable that takes value of  1 if  a 

borrower uses additional services provided by the bank, and 0 otherwise. The last two metrics 

are intended to capture the exclusivity of  the bank-borrower interaction and its scope, 

respectively. Existing research offers several arguments as to why characteristics of  the lending 

relationship are important for loan contract terms in general, and collateral requirements in 

particular. Based on the theoretical arguments advanced by Boot and Thakor (1994), Berger and 

Udell (1995) develop an empirical hypothesis that the incidence of  collateral should decline with 
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the duration of  the bank-borrower lending relationship and validate it for the case of  small US 

businesses. Similarly, Degryse and Van Cayseele (2000) argue that collateral requirements should 

decrease with the scope of  the relationship. By contrast, Ono and Uesugi (2009) suggest that the 

predictions might be more ambiguous. Specifically, the association between relationship 

characteristics (length, scope, and exclusivity) and collateral requirements might be dominated 

either by a reduction in asymmetric information and enhancement of  mutual trust or by an 

exacerbation of  hold-up problems (or a mitigation of  possible soft budget) originating from the 

preferential position of  the bank. The existing empirical evidence confirms the variety of  effects 

of  bank-firm relationship on collateral. For instance, some observe lower incidence of  collateral 

for borrowers with established lending relationships (e.g., Berger and Udell, 1995; Brick and 

Palia, 2007; Jimenez et al., 2006, 2011; Berger et al., 2011; Bharath et al., 2011), while others 

observe the opposite (e.g., Ono and Uesugi, 2009). Studies focusing on the scope and exclusivity 

of  the lending relationship also offer contrasting results. For instance, Degryse and Van Cayseele 

(2000) and Ono and Uesugi (2009) find that an increase in the scope of  the bank-firm 

relationship makes collateral requirements more likely. Similarly, Elsas and Krahnen (2000) 

observe higher probability of  collateral and personal guarantees when the firm borrows from its 

“house bank”, while Chakraborty and Hu (2006) and Jimenez et al. (2006) show that the 

incidence of  collateral increases in the number of  borrowing sources. With regard to Italy, 

Pozzolo (2004) finds that the length of  the bank-firm lending relationship has a positive effect 

on the incidence of  collateral and a negative effect on the use of  personal guarantees. Calcagnini 

et al. (2014, 2015) also confirm the differential effects of  relationship length on collateral and 

personal guarantees but offer opposing evidence by showing that longer relationship length leads 

to less collateral and more personal guarantees. By contrast, the number of  relationships reduces 

the use of  both collateral and personal guarantees. Overall, the effect of  the lending relationship 

characteristics remains an open question, which further strengthens our arguments for the 

information measure adopted in our analysis. 

We also include in our models a control variable Credit Limit that measures the size of  the 

loan. Boot et al. (1991) develop a model that predicts an inverse relationship between loan size 

and collateral, and verify this empirically. By contrast, Leeth and Scott (1989) argue that certain 

fixed costs exist in setting up appraisals, inspections, documentation, etc. They suggest that as 

the loan size increases, such costs fall on a per-unit basis, thus enhancing the use of  secured 

debt. Consistently, they show that larger loans are more likely to be collateralized. Similar positive 

association between loan size and collateral is observed by Degryse and Van Cayseele (2000), 

Jimenez at al. (2006), and Berger et al. (2011), among others, and by Pozzolo (2004) for Italy. 
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Hence, in line with most of  the extant research, we expect higher credit limits to be associated 

with higher collateral requirements. We use the natural logarithm of  the credit limit of  the credit 

line in the multivariate analysis. 

Lastly, Ono and Uesugi (2009) observe that the composition of  the lender’s portfolio might 

be relevant for collateral requirements. Based on this observation, we extend the idea by adding a 

variable, Portfolio, which accounts for the segment of  the portfolio where a borrower falls. This 

variable takes the value of  1 if  the bank considers the borrowing firm as a part of  its corporate 

market and 0 if  it is a part of  the small business market. Note that it is the borrower’s characteristics 

such as business strategy and activity and demand for services that determine the assignment. 

Selected summary statistics for all variables used in the analysis are presented in Table 3, 

while their construction is summarized in the Appendix. In Table 4 we report a correlation table 

for the variables of  interest. As a preliminary insight into our analysis, we note that the distance 

between our bank and its borrowers is negatively correlated with both measures of  collateral: 

Collateral and Percentage of  Collateral. The correlations are significant at the 1% level. By contrast, 

the interest rate charged by the bank is positively correlated with distance. Both findings seem 

inconsistent with the lender-based view for the use of  collateral in bank lending. Therefore, we 

next proceed to examine these correlations in a formal multivariate framework that also allows us 

to account for the possible interplay between various features of  the loan contract. 

 

IV. Results 

A. Equation-by-equation estimation 

We begin the discussion of  our results with the analysis of  the impact of  the physical proximity 

between the local lender and each borrower on the collateralization and price of  the loans made 

by the local lender. Table 5 shows results of the estimation of equations (1) and (2) using an 

equation-by-equation approach that assumes that the bank sets collateral and interest rate 

independently. The first column presents the OLS estimation of an equation that models the 

percentage of  the loan amount secured by collateral (i.e., the dependent variable is Percentage of  

Collateral), while the second column shows the Probit estimation of  an equation that models the 

incidence of  collateral (i.e., the dependent variable is Collateral). The main focus is on the point 

estimate of the coefficient of the measure for bank-borrower physical proximity, i.e. Lender-to-

Borrower Distance. Our analysis shows that loans to borrowers located farther away from their 

lending branch have lower degree of collateralization, as the coefficient on Lender-to-Borrower 

Distance is negative and statistically significant in column (1). The likelihood of pledging collateral 

is also negatively associated with the distance between the borrowing firm and the bank, but the 
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estimated coefficient is not significant at conventional levels. Lastly, column (3) shows that 

borrowers located farther away from the lending branch pay higher interest rates. This finding is 

consistent with the postulated by theory differential impact of the information advantage created 

by distance on interest rates and collateral requirements. 

Our initial multivariate findings seem inconsistent with the lender-based view for the use of  

collateral. As the quality and quantity of  local information are inversely related to the borrower-

to-bank distance, the local bank has lower information advantage for borrowers located farther 

away and is thus more susceptible to competitive pressure from transaction lenders for these 

borrowers. As a result, the local lender should increase the collateral requirements to compensate 

for the reduced ability to extract surplus through higher explicit price of  credit, i.e. interest rates. 

In contrast to this lender-based perspective, our estimates show that the local lender reduces its 

collateral requirements and increases the interest rates for more distant borrowers. These 

findings are consistent with the signaling model developed by Chan and Kanatas (1985). Greater 

distance would make pledging collateral more costly and lower collateral requirements (Proposition 

2). Our findings are also in line with the Besanko and Thakor (1987) model, which shows that 

the higher the costs of  collateral, the lower the collateral requirements and the higher the interest 

rates charged by banks in a competitive setting (Proposition 2). To the extent that the dissipative 

and monitoring costs of  collateral increase with distance, collateral will be a costly selection 

device for the bank and its use will decrease with the lack of  proximity, all else equal. 

 

B. Instrumental variables analysis 

Although the equation-by-equation analysis is informative, it has limitations that might affect the 

insights we are able to generate. Specifically, as both modeled by theory and shown by empirical 

studies (Brick and Palia, 2007; Bharath et al. 2011; Calcagnini et al., 2014), contract terms such as 

interest rates and collateral requirements are likely to be set simultaneously at loan approval. If  

not addressed, this simultaneity might lead to biases in the equation-by-equation estimation and 

possibly misleading inferences. Furthermore, in the case of  simultaneity, determining even the 

mere direction of  the bias might be challenging. To incorporate the endogenous nature of  the 

loan contract terms, we estimate equations (1) and (2) using instrumental variables (IV) 

estimation. Identification requires at least one instrument for each endogenous variable and the 

instrumental variables should be (a) uncorrelated with the error term in the estimated equation 

and (b) partially and sufficiently strongly correlated with the endogenous variable, once the other 

independent variables are controlled for. 
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We start with the IV estimation of  equation (1), allowing the interest rate charged by the 

bank to be endogenously determined. To find instruments for the interest rate, we exploit the 

contractual nature of  the credit lines and the industrial organization of  the local credit markets. 

First, borrowers pay a fixed rate if  they use funds within a pre-specified limit and a penalty rate 

(or fee) if  they exceed the limit. This rate is increasing in the amount borrowed in excess of  the 

contractual limit. Thus, the actual interest rate depends on whether borrowers exceed the credit 

limit and by how much. By contrast, the loan contract does not condition collateral requirements 

on the actual amount of  credit used. Hence, our first instrument is Overdraw-C, a continuous 

variable that takes the value of  0 if  the borrower uses funds within the credit limit and the 

natural logarithm of  the actual amount of  excess funds if  the borrower exceeds the limit 

stipulated in the loan contract. Following Brick and Palia (2007), the second instrument we adopt 

for the interest rate is the market power of  all banks in each credit market captured via a branch-

based Herfindhal-Hirschman index (Branch HHI). In line with standard relationship lending 

arguments, the idea is that in concentrated markets, banks can use their explicit loan rate as a 

strategic variable to establish long-term relationships and secure rents on future loans and other 

related services (Petersen and Rajan, 1995).16 We note that although one might argue that this 

measure can partly reflect competitive pressure, it does not capture the specific pressure from 

transaction lenders, as postulated by theory and operationalized by our definition above in 

Section III.B. 

As stated, the instruments must satisfy two conditions. An instrumental variable must be 

uncorrelated with the error term and sufficiently correlated with the endogenous variable (after 

the other independent variables are controlled for). Since we have more than one instrument, we 

can use the overidentifying restrictions test for instrument validity via a Sargan test (the first 

condition). The second condition is related to the so-called weak identification problem, which 

arises if  the instruments are correlated with the endogenous regressor but only weakly so. In this 

case the IV estimator could be misleading. 

The results of  the IV analysis of  equation (1) modeling the determinants of  collateral are 

presented in columns (1) to (3) of  Table 6. The estimation in column (1) uses as dependent 

variable the percentage of  the credit line secured by collateral, Percentage of  Collateral, and OLS 

estimation in the second stage. Columns (2) and (3) show additional evidence using as dependent 

variable the Collateral indicator. Specifically, the second stage of  the estimation in column (2) is a 

                                                 
16 As an alternative measure, we used the distance between the borrower and branches of  other banks in the local 
credit market. The estimation results, which are available upon request, are robust. In addition, we also re-estimated 
the model by using only Overdraw-C as our preferred instrument for interest rate. Although we cannot test for over-
identification in this case, our results (available upon request) are unchanged. 
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linear probability model, while it is a Probit model in column (3). Interest rate is instrumented 

with the two variables discussed above. We note that the tests of  the validity of  our instruments 

offer reassuring results. Specifically, the Sargan test fails to reject the null hypothesis that our 

instruments are uncorrelated with the residuals from the second stage of  our model. 

Furthermore, the first-stage statistics (F-statistics) are sufficiently high, which suggests that our 

estimation is unlikely to be subject to the “weak instrument” criticism from a statistical 

perspective. Thus, both tests suggest that we can draw robust inferences from the IV analysis. 

The first stage estimation shows that, consistent with the rationale for our instruments, 

overdrawing leads to higher rates. The association between market structure and interest rates is 

positive but not significant. The statistic of  the F-test for weak identification is 27.5, well above 

the threshold tabulated by Stock and Yogo (2005). With regard to the exclusion restriction, the 

Sargan test indicates that we cannot reject the null hypothesis that our instruments are 

uncorrelated with the error term.  

The estimation results in columns (1) through (3) indicate that our inferences about the 

empirical relevance of  the lender-based view of  the use of  collateral in small business lending 

are statistically and economically stronger after controlling for the endogenous nature of  the 

interest rate. The coefficient on Lender-to-Borrower Distance is negative and statistically significant 

at the 1% level in all three specifications, and its magnitude becomes much larger in absolute 

value, suggesting that the endogeneity of  interest rate might undervalue the impact of  distance 

on collateral requirements. To assess the economic magnitude of  our estimates, we use the 

results reported in column (1) to compare the predicted Percentage of  Collateral for borrowers 

whose Lender-to-Borrower Distance is 6.80, which is the 25th percentile of  all distances and 

corresponds to 921 meters, to the predicted Percentage of  Collateral for borrowers whose Lender-to-

Borrower Distance is 8.78, which is the 75th percentile and corresponds to a metric distance of  

6,531 meters. The predicted Percentage of  Collateral for the former is 22.69%, while it is 19.23% for 

the latter: a difference of  more than three percentage points, corresponding to a pronounced 

reduction of  18%. We also note a similar impact of  Lender-to-Borrower Distance on the likelihood 

of  pledging collateral. Based on the linear probability model estimates in column (2), the 

predicted probability of  Collateral is 33.71% for Lender-to-Borrower Distance at the 25th percentile 

and 30.24% for Lender-to-Borrower Distance at the 75th percentile. Thus, our results indicate not 

only statistical significance but also pronounced economic importance of  the effects we study.  

Next we turn to the IV analysis of  interest rates, allowing for endogenous collateral 

requirements. We develop two instruments to implement the IV analysis. First, we use a measure 

of  the average costs incurred in bankruptcy, Bankruptcy Costs. In particular, Bankruptcy Costs is the 
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average cost of  bankruptcy procedures in the judicial district where a borrower is located as of  

2003 and 2005, respectively.17 These costs, which are computed annually by the Italian National 

Institute of  Statistics (ISTAT) using data provided by each judicial district, include various items 

such as salary for the trustee of  bankruptcy, legal fees, administrative and procedural costs, etc. 

The underlying rationale is that an efficient and inexpensive functioning of  bankruptcy courts 

influences the recovery rates and costs of  collateral and, in this way, its use in loan contracts 

(Liberti and Mian, 2010; Degryse et al., 2014). In addition to that, collateral becomes relevant for 

banks in the “bad states” of  the world, when borrowers cannot meet repayment obligations, but 

the actual realization of  a bankruptcy and collateral liquidation, vis-à-vis alternative outcomes 

such as renegotiation for instance, depends on how costly the bankruptcy procedure may be: 

Higher costs could imply higher renegotiation chance and lower collateral relevance. 

Our second instrument is a dummy variable (Individual Firm), which takes the value of  1 if  

the organizational form of  the borrower is sole proprietorship and 0 otherwise. On the one 

hand, as Berger and Udell (1998) argue, sole proprietorships are informationally more opaque 

than other types of  legal entities, such as corporations or partnerships. Hence, these firms are 

expected to face higher collateral requirements. On the other hand, sole proprietorships are not 

protected by limited liability, which facilitates asset redeployment by firms and widens the 

recoverable assets by banks in a bankruptcy, thus reducing the importance and value of  collateral 

requirements. 

The estimation results for the interest rate equation are shown in column (4) of  Table 6. We 

observe that after controlling for the endogenous nature of  collateral, our insights remain 

unchanged: Interest rates are increasing with the distance between the borrower and the local 

bank. The first-stage estimates confirm that, consistent with the arguments underlying our 

instruments, collateral requirements become lower if  the costs of  bankruptcy increase. The 

requirements are also higher for sole proprietorships, which can be viewed as more risky. The 

statistical tests, such as F-test and Sargan test, are consistent with the relevance and validity of  

our instruments. 

 

C. Simultaneous equations 

The last part of  our empirical analysis explicitly incorporates the joint determination of  contract 

features such as collateral requirements and interest rates. Equations (1) and (2) illustrate that 

collateral and interest rates are determined simultaneously, i.e. we explain interest rates with 

collateral but collateral is also explained by interest rates and other variables. Thus, in this section 
                                                 
17 The firms in our dataset belong to three different judicial districts whose average bankruptcy costs vary both 
across districts and over time. 
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we discuss results of  the estimation of  the system of  equations (1) and (2) by means of  a 3 Stage 

Least Squares (3-SLS) regression. Complementing 2-SLS, 3-SLS uses the additional information 

that both equations could be related through the error terms and enhances the efficiency of  the 

estimation (Zellner and Theil, 1962). Similar to the IV analysis, identification is achieved through 

variables that appear in one of  the equations but not in the other. For purposes of  identification, 

we use the instruments discussed above. Namely, the interest rate equation is identified through 

Overdraw_C and Branch HHI, while the collateral equation is identified through Bankruptcy Costs 

and Individual Firm. 

Table 7 presents the results of  the 3-SLS estimation of  equations (1) and (2) and confirms 

our previous findings documented in Tables 5 and 6 that higher Lender-to-Borrower Distance is 

associated with lower collateral requirements and higher interest rates. To interpret, borrowers 

located farther away from the local lender, i.e. borrowers for whom the information advantage 

of  this lender is lower but the costs of  collateral are higher, face lower collateral requirements 

but end up paying higher interest rates. Thus, our results consistently indicate that collateral 

seems to be used by (local) banks to mitigate asymmetric information problems, as suggested by 

borrower-based theories, rather than as a competitive device against transaction lender rivals, as 

proposed by the lender-based view. 

 

D. Endogenous and other control variables 

First, we note with regard to the endogenous variables that the interest rate and collateral tend to 

move in the same direction. In the single-equation models reported in Table 5, the coefficients 

on interest rate and collateral are both positive and significant. When we consider in Tables 6 and 

7 that price and non-price contract terms are endogenously set by the bank, the estimated shared 

impact is much greater in magnitude than in unreported non-IV estimates in magnitude even 

though it is statistically significant only for the interest rate in the collateral equation (1). This 

result is at odds with the inverse relationship between collateral and interest rate documented by 

Degryse and Van Cayseele (2000), Agarwal and Hauswald (2010), and Calcagnini et al. (2014), 

among others. It is consistent with the idea that banks sort borrowers based on risk grade, which 

might lead to the result that “observably risky borrowers are required to pledge collateral” 

(Berger and Udell, 1990, p. 23), and it is in line with evidence reported by Berger and Udell 

(1990), Brick and Palia (2007) and Bharath et al. (2011), who document that the cost of 

borrowing for collateralized loans tends to be significantly higher. 

Our findings further show that several control variables are relevant for the loan contract 

terms. Specifically, we observe that larger loans (Credit Limit) are associated with lower interest 
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rates but higher collateral requirements, consistent with findings of  Degryse and Van Cayseele 

(2000) and Berger et al. (2011), among others. By contrast, larger firms tend to experience better 

credit terms as collateral requirements, and interest rates in some estimations, decrease with 

borrower size.18 This is consistent with the hypothesis that small firms are informationally more 

opaque and riskier and have lower bargaining power against lenders (Berger and Udell, 1998), 

and also confirms the idea that firm size might not capture appropriately the information 

advantage of  the local bank. Lastly, some features of  the bank-borrower lending relationship are 

also related to loan contract terms. Lasting banking relationships seem to benefit the borrowers 

in terms of  lower collateral requirements, while having a negative but insignificant impact on the 

interest rate. These findings are in line with evidence provided by Brick and Palia (2007), and 

confirm our intuition and concerns about the suitability of  relationship length as a proxy for the 

advantage of  local banks over transaction lenders specific to our context. Similar concerns arise 

if  we consider the scope and exclusivity of  the bank-borrower interaction. As with Relationship 

Length, firms that use multiple services from the bank (Other Services = 1) pledge less collateral 

than firms that only have a credit line, but do not face higher interest rates. Similarly, Multiple 

Lending (an inverse measure of  the exclusivity of  the lending relationship) reduces the degree of  

collateralization, without affecting interest rate. 

 

V. Extensions 

A. Decision-making levels 

Our analysis so far suggests that collateral requirements are lower for borrowers located farther 

away from the bank, i.e. when the information advantage of  the local lender is lower. To further 

examine this point, we recognize that the information advantage of  the lender might be 

impacted by the hierarchical position of  the decision-making unit. This position affects the types 

and quantity of  information produced and used in the lending process (Liberti and Mian, 2009). 

The greater the hierarchical distance between the bank manager(s) called to make the final 

approval decision and contract design and the loan officer at the local branch where the loan 

application is submitted and information about the applicant is collected, the greater the 

information asymmetry and communication problems within the bank. In addition to that, 

Berger and Udell (2002) view bank lending as a sequence of  contracting problems inside the 

bank and the severity of  the related agency problems depends on the complexity of  the 

institution. Thus, for loan contracts managed by bank managers at higher hierarchical levels, the 

information advantage of the bank might be attenuated (and possibly even eliminated) by 

                                                 
18 Recall that firms in the excluded category (D(Sales 1)) are the smallest ones, with sales of  less than .25 million. 
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problems of information transmission and communication within the bank. This implies that the 

information advantage of the local bank is broadly limited to loans approved at the branch level, 

while for decisions made at higher levels such as the bank’s headquarters, where concerns about 

information asymmetry and agency problems tend to be higher, the information advantage over 

rival transaction lenders might be minimal. In the context of the lender-based theory, the latter 

argument implies that the effects of lender-to-borrower distance on collateral requirements 

might depend on the hierarchical position of the unit responsible for the loan decision, namely: 

magnified for loans approved at the branch level and attenuated for loans handled at the 

headquarters. By contrast, if collateral is required by banks to solve ex-ante information 

problems about borrowers’ riskiness, and the monitoring costs of collateral are higher when the 

unit that collects information is remote from the one that approves the loan and monitors the 

borrower, we expect hierarchical distance to magnify the negative effect of the branch-to-

borrower distance on collateral. 

To account for the effects discussed above, we construct a dummy variable, Decisional Level, 

which takes the value 1 if the loan is handled at the headquarters and 0 if it is at the branch level. 

This reflects the structure of our bank, which has seven hierarchical decisional levels. The lowest 

decisional unit is at the branch level, while the remaining higher units are located within the 

headquarters. This is also consistent with the analysis of Liberti and Mian (2009) showing that 

hierarchical distance matters for the use of soft information when hierarchical levels are located 

in different geographical places. We augment the specifications in equations (1) and (2) with the 

variable Decisional Level and an interaction term Lender-to-Borrower Distance × Decisional Level. 

Results of the estimation of this augmented specification are reported in Table 8. We also 

include the full set of Controls used in Tables 6 and 7 but for the sake of brevity suppress the 

coefficients in the table. We note that the coefficients on the interaction terms have the same 

signs as the respective main effects of Lender-to-Borrower Distance, and are both statistically 

significant at 10% level. This implies that the negative impact of distance on collateral 

requirements is magnified when the decision is taken at the headquarters level. This result is 

inconsistent with the view of collateral as a competitive device used by local lenders. By contrast, 

it is consistent with the idea that the two types of distance (i.e., between the bank and borrower 

and within the banking organization) increase the costs of pledging collateral and decrease its use 

as predicted by the borrowed-based theories. 

 

B.  Competition 
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The lender-based theory of  collateral offers further insights into the effect of  local credit market 

competition by examining how a decrease in the costs of  underwriting transaction loans (i.e., an 

increase in the competitive pressure from transaction lenders) affects collateral and interest rate. 

Reduction in these costs leads to lower interest rates and higher collateral requirements on loans 

made by the local lender. In addition to that, the increase in collateral requirements is more 

pronounced when the information advantage of  the local lender is smaller (Inderst and Mueller, 

2007, Proposition 6).19 

To test the implications of  Proposition 6, we need a measure of  the competitive pressure by 

transaction lenders. To this end, we use the number of  bank branches owned by the 8 largest 

Italian banks in the local credit markets, described in Section III.B. The underlying rationale is 

that for this type of  lenders, most of  the loans are not based on local knowledge. In addition to 

that, such banks are known to have quite different mode of  operation and very “impersonal” 

interaction with their borrowers (e.g., Berger et al. (2005)). 

We augment equations (1) and (2) by introducing the variable Big Groups (i.e. the log of  1 plus 

the number of  branches owned by transaction lenders in each local credit market) to capture the 

competitive pressure of  transaction lenders, and its interaction with our measure of  the 

information advantage. Thus, according to the lender-based theory of  collateral, the estimated 

coefficients of  this variable should be positive in the collateral equation (1) and negative in the 

loan rate equation (2), as stronger competition by transaction lenders should increase the use of  

collateral by the local lender and lower the rate. The interaction term Lender-to-Borrower Distance × 

Big Groups captures the second part of  Proposition 6 that the impact of  the competitive pressure 

on price and non-price terms for loans extended by the local lender is higher when the 

information advantage of  the latter is lower. Hence, the estimated coefficient on the interaction 

terms in equations (1) and (2) should be positive and negative, respectively. Table 9 reports the 

results of  this analysis. In contrast to the lender-based view, the estimated coefficients suggest 

that the stronger presence of  transaction lenders is associated with lower collateral requirements 

and higher interest rates on the contracts extended by the local bank, and this effect is 

independent of  the information advantage of  the local bank. 

 
VI. Conclusion 

In this paper we examine empirically the lender-based explanation of  the use of  collateral in 

bank lending. We first identify a local lender and then construct a measure of  its information 
                                                 
19 According to Proposition 6 of  Inderst and Mueller (2007, p. 843), “a decrease in the costs of transaction lending 
(lower ) forces the local lender to lower the loan rate and to increase the collateral requirement. The increase in 
collateral requirement for a given decrease in  is greater for borrowers for whom the local lender has a relatively 
smaller information advantage” (p. 843). 
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advantage as these are fundamental elements of  the theory. We next examine how collateral 

requirements and interest rates charged by the local lender vary with its information advantage. 

The lender-based view implies that collateral (interest rate) should increase (decrease) with the 

information advantage and local knowledge. 

We operationalize these concepts using the physical distance between the bank and its 

borrowers, i.e. lender-to-borrower distance. We argue that this metric is inversely related to the 

information advantage of  the local bank and directly related to the magnitude of  transaction 

costs associated with the use of  collateral such as costs related to monitoring and repossession. 

Using both equation-by-equation and 3-SLS estimation of  simultaneous equations approaches, 

we find that collateral requirements decrease with the distance between the local bank and 

borrower, i.e. when the costs associated with the use of  collateral tend to be high and the 

information advantage of  the lender is low. Consistently, interest rates are increasing in this 

distance. Thus, our results seem more consistent with some borrower-based explanations for the 

use of  collateral rather than with the recent lender-based view. 



 
 

25

References 

Alessandrini, P., Croci, M., Zazzaro, A., 2005. The geography of banking power: the role of 
functional distance. BNL Quarterly Review, 58, 129-67.  

Alessandrini P., Presbitero A.F., Zazzaro, A. 2009. Banks, distances and firms’ financing 
constraints’, Review of Finance, 13, 261-307. 

Agarwal, S., Hauswald, R., 2010. Distance and private information in lending. Review of  Financial 
Studies 23, 2757-2788.  

Bellucci, A., Borisov, A., Zazzaro, A., 2013. Do banks price discriminate spatially? Evidence  
from small business lending in local credit markets. Journal of Banking and Finance 37, 4183-
4197. 

Berger, A. N., Miller, N., Petersen, M., Rajan, R., Stein, J., 2005. Does function follow 
organization form? Evidence from lending practices of  large and small banks, Journal of  
Financial Economics 76, 237-269. 

Berger, A. N., Frame, W.S., Ioannidou, V., 2011. Tests of ex ante versus ex post theories of 
collateral using private and public information. Journal of Financial Economics 100, 85-97. 

Berger, A. N., Espinosa-Vega, M.A., Frame, W.S., 2011. Why do borrowers pledge collateral? 
New empirical evidence on the role of asymmetric information. Journal of Financial 
Intermediation 20, 55-70. 

Berger, A. N., Udell, G. F., 1990. Collateral, loan quality, and bank risk. Journal of Monetary 
Economics 25, 21-42. 

Berger, A. N., Udell, G. F., 1995. Relationship lending and lines of  credit in small firm finance. 
Journal of  Business 68, 351-381. 

Berger, A. N., Udell, G. F., 1998. The economics of  small business finance: the roles of  private 
equity and debt markets in the financial growth cycle. Journal of  Banking and Finance 22, 613-
673. 

Berger, A. N., Udell, G. F., 2002. Small business credit availability and relationship lending: the 
importance of  bank organizational structure. Economic Journal 112, F32-F53. 

Besanko, D., Thakor, A., 1987. Collateral and rationing: sorting equilibria in monopolistic and 
competitive credit markets. International Economic Review 28, 671-89. 

Bharath, S. T., Dahiya, S., Saunders, A., Srinivasan, A. 2011. Lending relationships and loan 
contract terms. Review of Financial Studies 24, 1141-1203 

Boot, A., Thakor, A., 1994. Moral hazard and secured lending in an infinitely repeated credit 
market game. International Economic Review 35, 899-920. 

Boot, A., Thakor, A., Udell, G. F., 1991. Secured lending and default risk: Equilibrium analysis, 
policy implications and empirical results, Economic Journal 191, 458-472. 

Brevoort, K.P., Hannan, T.H., 2006, Commercial lending and distance: evidence from 
Community Reinvestment Act data. Journal of Money Credit and Banking 38, 1991-2012. 

Brick, I., Palia, D., 2007. Evidence of  jointness in the terms of  relationship lending. Journal of  
Financial Intermediation 16, 452-476. 

Calcagnini, G., Farabullini, F., Giombini, G., 2014. The impact of  guarantees on bank loan 
interest rates. Applied Financial Economics 24, 397-412. 

Calcagnini, G., Giombini, G., Lenti, E., 2015 Gender differences in bank loan access. An 
empirical analysis. Italian Economic Journal, DOI: 10.1007/s40797-014-0004-1. 

Calomiris, C. W., Larrain, M., Liberti, J. M., Sturgess, J. 2014. How collateral laws shape lending 
and sectoral activity. mimeo. 

Carling, K., Lundberg, S., 2005. Asymmetric information and distance: An empirical assessment 
of  geographical credit rationing, Journal of  Economics and Business 57, 39-59. 

 



 
 

26

Cerqueiro, G., Degryse, H., Ongena, S. 2009. Distance, bank organizational structure, and 
lending decisions. In Pietro Alessandrini, Michele Fratianni and Alberto Zazzaro (eds.), The 
Changing Geography of  Banking and Finance. New York: Springer. 

Cerqueiro, G., Ongena, S., Roszbach, K. 2014. Collateralization, bank loan rates, and monitoring. 
Journal of  Finance (forthcoming). DOI: 10.1111/jofi.12214 

Chan, Y. S., Kanatas, G., 1985. Asymmetric valuations and the role of  collateral in loan 
agreements. Journal of  Money, Credit, and Banking, 17, 84-95. 

Chakraborty, A., Hu, C.X., 2006. Lending relationships in line-of-credit and non-line-of-credit 
loans: Evidence from collateral use in small business. Journal of  Financial Intermediation, 15, 86-
107. 

Coco, G., 2000. On the use of  collateral. Journal of  Economic Surveys 14, 191-214. 
Cole, R., 1998. The importance of  relationships to the availability of  credit. Journal of  Banking and 

Finance 22, 959-977. 
Coval, J., Moskowitz, T., 1999. Home bias at home: Local equity preference in domestic 

portfolios. Journal of Finance 54, 2045-2073. 
Coval, J., Moskowitz, T., 2001. The geography of investment: Informed trading and asset prices. 

Journal of Political Economy 109, 811-841. 
Degryse, H., Ongena, S., 2005. Distance, lending relationships, and competition. Journal of  

Finance 60, 231-266. 
Degryse, H., Van Cayseele, P., 2000. Relationship lending within a bank-based system: Evidence 

from European small business data. Journal of  Financial Intermediation 9, 90-109. 
Degryse, H., Ionnidou, V., Liberti, J. M., Sturgess, J., 2014. When do laws and institutions affect 

recovery rates on collateral?. mimeo. 
Detragiache, E., Garella, P., Guiso, L., 2002. Multiple versus single banking relationships: Theory 

and evidence. Journal of Finance 55, 1133-1161. 
Dell’Ariccia, G., Marquez, R., 2004. Information and bank credit allocation. Journal of Financial 

Economics 72, 185-214. 
DeYoung, R, Klier, T. McMillen D.P., 2004. The changing geography of  the U.S. banking 

industry. The Industrial Geographer, 2, 29-48. 
DeYoung, R, Glennon, D., Nigro, P., 2008. Borrower–lender distance, credit scoring, and loan 

performance: Evidence from informational-opaque small business borrowers, Journal of  
Financial Intermediation 17, 113-143. 

Drummond, P., Maechler, A. M., Marcelino, S., 2007. Italy - Assessing competition and efficiency 
in the banking system. IMF Working Papers 07/26. 

Elsas, R., Krahnen, J. P. 2000. Collateral, default risk, and relationship lending: and empirical 
study on financial contracting. CEPR Discussion Papers, No. 2540. 

Gambini, A., Zazzaro, A., 2013. Long-lasting bank relationships and growth of  firms. Small 
Business Economics 40, 977-1007. 

Hau, H., 2001. Location matters: An examination of trading profits. Journal of Finance 56, 1959-
1983. 

Hauswald, R., Marquez, R., 2006. Competition and strategic information acquisition in credit 
markets. Review of Financial Studies 19, 967–1000. 

Inderst, R., Mueller, H. M., 2007. A lender-based theory of collateral. Journal of Financial Economics 
84, 826–859. 

Jimenez, G., Salas, V., Saurina, J., 2006. Determinants of collateral. Journal of Financial Economics 
81, 255-281. 

Jimenez, G., Salas, V., Saurina, J., 2009. Organizational distance and use of collateral for business 
loans. Journal of Banking and Finance 33, 234-243. 

Jimenez, G., Salas, V., Saurina, J., 2011. The effects of formal and informal contracting in credit 
availability. Journal of Money, Credit and Banking, 43, 109-132. 



 
 

27

Karapetyan, A., Stacescu, B., 2015. Collateral versus informed screening during banking 
relationships, Bank of Norges, mimeo. 

Knyazeva, A., Knyazeva, D., 2012. Does being your bank’s neighbor matter? Journal of  Banking 
and Finance 36, 1194-1209. 

Leeth, J., Scott, J., 1989. The incidence of  secured debt: Evidence from the Small Business 
community, Journal of  Financial and Quantitative Analysis 24, 379-394. 

Liberti, J. M., Mian, A., 2009. Estimating the effect of  hierarchies on information use. Review of  
Financial Studies 22, 4057-4090. 

Liberti, J. M., Mian, A., 2010. Collateral spread and financial development. Journal of  Finance 65, 
147-177. 

Manove, M., Padilla, A.J., Pagano, M., 2001. Collateral versus project screening: A model of  lazy 
banks, RAND Journal of  Economics 32, 726-744. 

Ono, A., Uesugi, I., 2009. Role of  collateral and personal guarantees in relationship lending: 
Evidence from Japan’s SME loan market, Journal of  Money, Credit and Banking 41, 935-960. 

Ono, A., Saito, Y., Sakai, K., Uesugi, I., 2015. Does geographical proximity matter in small 
business lending? Evidence from the switching of  main bank relationships, mimeo. 

Papi, L. Sarno, E., Zazzaro, A. 2015. The geographical network of  bank organizations: issues and 
evidence for Italy. In Ron Martin and Jane Pollard (eds.), Handbook of  the Geographies of  Money 
and Finance. Cheltenham, UK: Edward Elgar (forthcoming). 

Petersen, M. A., Rajan, R. R. 1995. The effect of credit market competition on firm-creditor 
relationships, Quarterly Journal of Economics 110. 

Petersen, M. A., Rajan, R. R. 2002. Does distance still matter? The information revolution in 
small business lending. Journal of Finance 57, 2533-2570. 

Pozzolo, A. F. 2004. The role of  guarantees in bank lending. Discussion Papers, 528. Bank of  
Italy. 

Presbitero, A. F., Zazzaro, A., 2011. Competition and relationship lending: Friends or foes?. 
Journal of  Financial Intermediation 20, 387-413. 

Steijvers, T., Voordeckers, W., 2009. Collateral and credit rationing: A review of  recent empirical 
studies as a guide for future research. Journal of  Economic Surveys 23, 924-946. 

Stock, J. H., Yogo, M. 2005. Testing for weak instruments in linear regression. In D.W. Andrews 
and J.H. Stock (eds.), Identification and Inference for Econometric Models: Essays in Honor of  Thomas 
Rothenberg. Cambridge, UK: Cambridge University Press, 80-108. 

Zellner, A., Theil, H., 1962. Three-stage least squares: simultaneous estimation of  simultaneous 
equations. Econometrica 30, 54-78. 

 



 
 

28

Table 1 
Composition of  Loans by Type of  Guarantee 

 
The table reports the fraction of  collateralized and unsecured loans in Italy for each year during 
the period 1999-2005 using aggregate data from the supervisory reports issued by the Bank of  
Italy. The reported figures are in percentages. 
 
 1999 2000 2001 2002 2003 2004 2005 
 All customers 
Collateral 28.3 29.5 29.9 31.7 35.6 38.7 42.7 
Personal Guarantees 20.8 20.4 19.1 18.8 17.6 17.8 15.7 
Unsecured 50.9 50.1 51.0 49.4 46.8 43.5 41.6 
 Sole proprietorships 
Collateral 33.7 35.6 36.2 38.2 43.1 46.1 45.4 
Personal Guarantees 39.3 38.6 36.3 34.6 30.8 30.2 28.0 
Unsecured 27.0 25.8 27.4 27.2 26.1 23.7 26.6 
 Firms 
Collateral 24.0 24.9 24.6 26.6 29.7 32.0 32.2 
Personal Guarantees 27.1 27.4 25.2 25.6 24.1 24.3 23.6 
Unsecured 48.8 47.7 50.2 47.8 46.2 43.7 44.2 
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Table 2 
Characteristics of  the Local Credit Markets 

 
The table shows characteristics of  the local credit markets of  operation of  the bank. Big Groups 
are defined as banks that belong to the largest 8 Italian Banking Groups, where bank size is 
measured in terms of  capitalization as of  2006. The local credit markets are defined with respect 
to the operations of  our bank.  

 
Local credit markets characteristics Mean Min Max Std. Dev. 
Number of  Banks 14.8 1 39 11.4 
Number of  Banks of  Big Groups 2.4 0 6 2.2 
Number of  Bank Branches 32.3 1 108 32.9 
Number of  Bank Branches of  Big Groups 7.2 0 33 10.5 
Number of  Bank Branches of  other Banks 10.6 0 27 6.9 
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Table 3 
Summary Statistics 

 
The table presents summary statistics for the sample used in the analysis. Definition and 
construction of  each variable is provided in the Appendix. The sample consists of  14,672 
observations. 
 
 Mean St. Dev. Median 
Dependent Variables    
Collateral 0.31 0.46 0.00 
Percentage of Collateral 19.2 33.6 0.00 
Interest Rate 7.04 2.43 6.34 
    
Information Advantage    
Lender-to-Borrower Distance (km) 5.06 2.57 7.34 
Lender-to-Borrower Distance (log, metric) 7.72 1.41 7.85 
    
Control Variables    
Sales (€) 2.17 1.52 1.00 
D(Sales 1) 0.54 0.50 1 
D(Sales 2) 0.10 0.30 0 
D(Sales 3) 0.14 0.35 0 
D(Sales 4) 0.11 0.31 0 
D(Sales 5) 0.08 0.27 0 
D(Sales 6) 0.02 0.14 0 
D(Sales 7) 0.01 0.09 0 
Big Groups 7.17 10.52 3 
Multiple Lending 0.97 0.18 1 
Other Services 0.91 0.28 1 
Relationship Length (months) 113.33 90.75 83.63 
Portfolio 0.10 0.29 0 
Decisional Level 0.17 0.37 0 
Credit Limit(€) 
 
Instruments 
Overdraw-C 
Branch HHI 
Bankruptcy Cost  
Individual Firm 
 

104,383 
 
 

0.27       
0.21  
38.30       
0.43 

417,766 
 
 

0.63 
0.15 
9.85 
 0.50 

27,500 
 
 
0 

         0.15 
        35.68 

0 
 

 



 
 

31

Table 4 
Correlation Matrix 

 
The table reports pairwise correlation coefficients for the variables used in the analysis. * indicates statistical significance at the 1% level. 
 
  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Collateral (1) 1          
Percentage of Collateral (2) 0.900* 1         
Lender-to-Borrower Distance (3) -0.025* -0.023* 1        
Interest Rate (4) 0.057* 0.082* 0.054* 1       
Sales (5) -0.132* -0.162* 0.087* -0.078* 1      
Credit Limit (6) 0.052* 0.025* 0.018 -0.066* 0.252* 1     
Relationship Length (7) -0.021 -0.072* -0.079* -0.047* 0.114* 0.109* 1    
Multiple Lending (8) -0.074* -0.068* 0.011 0.011 -0.049* -0.045* -0.046* 1   
Other Services (9) -0.092* -0.153* -0.018 -0.067* 0.117* 0.045* 0.173* -0.011 1  
Portfolio (10) -0.109* -0.111* 0.081* -0.081* 0.547* 0.274* 0.068* 0.001 0.059* 1 
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Table 5 
Equation-by-Equation Analysis of  Collateral and Interest Rates 

 
The table reports results of  the equation-by-equation estimation of  equations (1) and (2). 
Column (1) shows results of  the OLS estimation of  a specification in which the dependent 
variable is the percentage of  the credit line secured with collateral (Percentage of  Collateral). 
Column (2) shows results of  the Probit estimation of  a specification in which the dependent 
variable is the indicator variable Collateral that takes the value of1 if  the credit line is collateralized 
and 0 otherwise. Column (3) shows results of  the OLS estimation for a specification in which 
the dependent variable is the interest rate on the credit line (Interest Rate). Description of  the 
variables used in the analysis is provided in the Appendix. The table reports coefficient estimates 
followed by robust standard errors in parentheses. *, **, and *** indicate statistical significance at 
the 10%, 5%, and 1%, respectively. 
 

 
Percentage of 

Collateral Collateral Interest Rate 

 (1) (2) (3) 
Lender-to-Borrower Distance -0.003* -0.010 0.058*** 

 (0.002) (0.009) (0.015) 
D(Sales 2) -0.028*** -0.097** -0.117* 
 (0.009) (0.041) (0.067) 
D(Sales 3) -0.078*** -0.354*** -0.128** 
 (0.007) (0.039) (0.057) 
D(Sales 4) -0.115*** -0.615*** 0.096 

 (0.008) (0.048) (0.068) 
D(Sales 5) -0.124*** -0.765*** -0.061 

 (0.012) (0.075) (0.093) 
D(Sales 6) -0.161*** -1.155*** -0.298** 

 (0.017) (0.145) (0.139) 
D(Sales 7) -0.199*** -1.334*** -0.723*** 

 (0.025) (0.208) (0.176) 
Multiple Lending -0.062*** -0.083 -0.081 

 (0.017) (0.068) (0.105) 
Other Services -0.193*** -0.446*** -0.338*** 

 (0.013) (0.042) (0.084) 
Relationship Length -0.000*** -0.001*** -0.001*** 
 (0.000) (0.000) (0.000) 
Portfolio -0.086*** -0.623*** -0.401*** 
 (0.011) (0.078) (0.089) 
Credit Limit 0.063*** 0.407*** -0.184*** 
 (0.002) (0.012) (0.016) 
Constant 0.127*** -1.848*** 6.651*** 
 (0.048) (0.160) (0.311) 
Year FE Yes Yes Yes 
Branch FE Yes Yes Yes 
Market FE Yes Yes Yes 
Industry FE Yes Yes Yes 
N 14,672 14,659 14,672 
R2 0.22 0.21 0.09 
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Table 6 
IV Analysis of  Collateral and Interest Rate 

 
The table reports results of  the instrumental variables (IV) estimation of  equations (1) and (2). 
Columns (1) through (3) refer to the collateral equation (1). The dependent variable in column 
(1) is the percentage of  the credit line secured with collateral (Percentage of  Collateral), while the 
dependent variable in columns (2) and (3) is an indicator Collateral that takes the value of  1 if  the 
credit line is collateralized and 0 otherwise. Column (2) shows the results of  an OLS estimation 
of  a linear probability model, while column (3) shows results of  the estimation of  Probit model. 
Column (4) is the interest rate specification in which the dependent variable is the interest rate 
on the credit line (Interest Rate). Description of  the variables used in the analysis is provided in 
the Appendix. The table reports coefficient estimates followed by standard errors in parentheses. 
*, **, and *** indicate statistical significance at the 10%, 5%, and 1%, respectively. 
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Table 6 continued. 
 Percentage 

of Collateral Collateral Collateral Interest Rate 

 (1) (2) (3) (4) 
Lender-to-Borrower Distance -0.016*** -0.016*** -0.052*** 0.062*** 
 (0.004) (0.005) (0.016) (0.015) 
Interest Rate 0.227*** 0.218*** 0.729***  
 (0.034) (0.038) (0.126)  
Percentage of Collateral    1.252 
    (0.887) 
D(Sales 2) -0.002 0.007 -0.015 -0.081 
 (0.018) (0.019) (0.066) (0.072) 
D(Sales 3) -0.049*** -0.062*** -0.265*** -0.030 
 (0.016) (0.018) (0.060) (0.092) 
D(Sales 4) -0.137*** -0.182*** -0.697*** 0.240* 
 (0.018) (0.019) (0.068) (0.123) 
D(Sales 5) -0.110*** -0.181*** -0.733*** 0.093 
 (0.026) (0.029) (0.103) (0.151) 
D(Sales 6) -0.094** -0.186*** -0.961*** -0.096 
 (0.045) (0.049) (0.186) (0.224) 
D(Sales 7) -0.034 -0.181** -0.834*** -0.474 
 (0.067) (0.073) (0.267) (0.302) 
Multiple Lending -0.044 -0.046 -0.025 -0.003 
 (0.029) (0.031) (0.105) (0.126) 
Other Services -0.117*** -0.055** -0.201** -0.095 
 (0.021) (0.023) (0.078) (0.186) 
Relationship Length -0.000*** -0.000* -0.000* -0.000 
 (0.000) (0.000) (0.000) (0.001) 
Portfolio 0.005 -0.055* -0.325*** -0.293** 
 (0.030) (0.032) (0.115) (0.129) 
Credit Limit 0.105*** 0.147*** 0.545*** -0.264*** 
 (0.008) (0.008) (0.029) (0.059) 
Constant -1.292*** -1.427*** -7.259*** 7.073*** 
 (0.232) (0.254) (0.972) (0.354) 
Year FE Yes Yes Yes Yes 
Branch FE Yes Yes Yes Yes 
Market FE Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes 
N 14,672 14,672 14,659 14,672 
Instruments      
Overdraw-C 0.233*** 0.233*** 0.234***  
 (0.031) (0.031) (0.031)  
Branch HHI      0.158    0.158    0.158     
 (0.313) (0.313) (0.313)  
Bankruptcy Costs    -0.004*** 
    (0.001) 
Individual Firm    0.049*** 
    (0.006) 
Diagnostics     
F-test 1st Stage 27.51 27.51  39.30 
Sargan Test (p-value) 0.166 0.300  0.485 
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Table 7 
Simultaneous Equations Analysis of  Collateral and Interest Rate 

 
The table reports results of  the simultaneous equations estimation of  equations (1) and (2) using 
3-Stage Least Squares (3SLS) approach. Column (1) is the collateral specification in which the 
dependent variable is the percentage of  the credit line secured with collateral (Percentage of  
Collateral). Column (2) is the interest rate specification in which the dependent variable is the 
interest rate on the credit line (Interest Rate). Description of  the variables used in the analysis is 
provided in the Appendix. The table reports coefficient estimates followed by standard errors in 
parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1%, respectively. 
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Table 7 continued. 
 Percentage of 

Collateral Interest Rate 

 (1) (2) 
Lender-to-Borrower Distance -0.016*** 0.059*** 
 (0.004) (0.015) 
Interest Rate 0.220***  
 (0.033)  
Percentage of Collateral  0.902 
  (0.983) 
D(Sales 2) 0.008 -0.092 
 (0.017) (0.073) 
D(Sales 3) -0.035** -0.052 
 (0.016) (0.097) 
D(Sales 4) -0.118*** 0.200 
 (0.018) (0.132) 
D(Sales 5) -0.092*** 0.062 
 (0.026) (0.157) 
D(Sales 6) -0.079* -0.132 
 (0.043) (0.229) 
D(Sales 7) -0.022 -0.532* 
 (0.065) (0.310) 
Multiple Lending -0.046* -0.016 
 (0.028) (0.127) 
Other Services -0.119*** -0.140 
 (0.021) (0.197) 
Relationship Length -0.000*** -0.000 
 (0.000) (0.001) 
Portfolio 0.006 -0.333** 
 (0.029) (0.135) 
Credit Limit 0.103*** -0.231*** 
 (0.007) (0.067) 
Constant 0.000 6.506*** 
 (0.000) (0.490) 
Year FE Yes Yes 
Branch FE Yes Yes 
Market FE Yes Yes 
Industry FE Yes Yes 
N 14,672 14,672 
Instruments   
Individual Firm  0.035*** 
  (0.011) 
Bankruptcy Cost  -0.003** 
  (0.001) 
Branch HHI -0.115  
 (0.142)  
Overdraw_C 0.188***  
 (0.061)  
Diagnostics     
Sargan Test (p-value) 0.30 0.30 
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Table 8 
Headquarters Decision-making Process 

 
The table reports results of  the instrumental variables (IV) estimation of  equations (1) and (2). 
Column (1) refers to the collateral equation in which the dependent variable is the percentage of  
the credit line secured with collateral (Percentage of  Collateral). Column (2) refers to the interest 
rate specification in which the dependent variable is the interest rate on the credit line (Interest 
Rate). The estimations include the full set of  controls used in Tables 6 and 7 but the coefficients 
are not reported. Description of  the variables used in the analysis is provided in the Appendix. 
The table reports coefficient estimates followed by standard errors in parentheses. *, **, and *** 
indicate statistical significance at the 10%, 5%, and 1%, respectively. 
 
  Percentage of 

Collateral Interest Rate 

  (1) (2) 
Lender-to-Borrower Distance -0.014*** 0.052*** 
 (0.004) (0.016) 
Lender-to-Borrower Distance × Decisional Level -0.019* 0.068* 
 (0.011) (0.041) 
Decisional Level 0.202** -0.621* 
 (0.087) (0.341) 
Interest Rate 0.230***   
 (0.035)  
Percentage of Collateral  0.900 
  (0.931) 
   
Controls Yes Yes 
Year FE Yes Yes 
Branch FE Yes Yes 
Market FE Yes Yes 
Industry FE Yes Yes 
N 14,672 14,672 
Instruments   
Individual Firm  0.052*** 
  (0.006) 
Bankruptcy Cost  -0.004** 
  (0.001) 
Branch HHI 0.161  
 (0.313)  
Overdraw_C 0.233***  
 (0.031)  
Diagnostics     
F-test 1st Stage 27.53 42.66 
Sargan Test (p-value) 0.172 0.454 
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Table 9 
Effect of  Competitive Pressure 

 
The table reports results of  the instrumental variables (IV) estimation of  equations (1) and (2). 
Column (1) refers to the collateral equation in which the dependent variable is the percentage of  
the credit line secured with collateral (Percentage of  Collateral). Column (2) refers to the interest 
rate specification in which the dependent variable is the interest rate on the credit line (Interest 
Rate). The estimations include the full set of  controls used in Tables 6 and 7 but the coefficients 
are not reported. Description of  the variables used in the analysis is provided in the Appendix. 
The full set of  control variables used in the estimations in Tables 6 and 7 is included. The table 
reports coefficient estimates followed by standard errors in parentheses. *, **, and *** indicate 
statistical significance at the 10%, 5%, and 1%, respectively. 
 
  Percentage of 

Collateral Interest Rate 

  (1) (2) 
Lender-to-Borrower Distance -0.020*** 0.070*** 
 (0.006) (0.023) 
Lender-to-Borrower Distance × Big Groups 0.004 -0.009 
 (0.005) (0.020) 
Big Groups -0.377*** 1.137** 
 (0.140) (0.561) 
Interest Rate 0.228***  
 (0.034)  
Percentage of Collateral  1.337 
  (0.901) 
   
Controls Yes Yes 
Year FE Yes Yes 
Branch FE Yes Yes 
Market FE Yes Yes 
Industry FE Yes Yes 
N 14,672 14,672 
Instruments   
Individual Firm  0.044*** 
  (0.006) 
Bankruptcy Cost  -0.003** 
  (0.001) 
Branch HHI 0.126  
 (0.313)  
Overdraw_C 0.233***  
 (0.031)  
Diagnostics   
F-test 1st Stage 27.45 31.40 
Sargan Test (p-value) 0.222 0.200 
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Appendix 
List of  Variables 

 
Variable Definition 

Collateral An indicator variable that takes the value of  1 if  the credit line is 
collateralized and 0 otherwise. 

Percentage of  Collateral A continuous variable that captures the fraction of  the credit 
line secured by collateral. 

Interest Rate The interest rate charged by the bank, expressed as percentage. 
Lender-to-Borrower Distance The natural logarithm of  the metric distance between borrower 

and lending branch. 
Sales A step variable that takes value of 1 if borrower’s sales are below 

€.25M; 2 for sales between €.25M and €.5M; 3 for sales between 
€.5M and €1.5M; 4 for sales between €1.5M and €5M; 5 for sales 
between €5M and €25M; 6 for sales between €25M and €50M; 
and 7 for sales that exceed €50M. 

D(Sales i) An indicator variable that takes the value of  1 if  the firm’s sales 
fall in the i-th category (1 through 7) and 0 otherwise. 

Multiple Lending An indicator variable that takes the value of  1 if  a borrower 
maintains lending relationships with multiple banks and 0 if  the 
borrower has an exclusive lending relationship with the bank. 

Other Services An indicator variable that takes the value of  1 if  the bank branch 
provides other services (besides the credit line) to the borrower 
and 0 otherwise. 

Relationship Length  A continuous variable that measures the length of  the bank-
borrower lending relationship expressed in months. 

Decisional Level An indicator variable that takes the value of  1 if  the credit line is 
managed at the bank headquarters and 0 if  this happens at a 
local bank branch. 

Portfolio An indicator variable that takes the value of  1 if  the bank 
considers the credit line as part of  its corporate portfolio and 0 
if  it is part of  the small-business portfolio. 

Credit Limit A continuous variable that measures the amount of  credit 
granted by the bank. Constructed as the natural logarithm of  the 
total credit line amount. 

Individual Firm An indicator variable that takes the value of  1 if  the borrower is 
a sole proprietorship and 0 otherwise. 

Overdraw-C A continuous variable which takes the value of  0 if  the borrower 
uses funds within the credit limit and the natural logarithm of  
the actual amount of  excess funds if  the borrower exceeds the 
limit stipulated in the loan contract 

Bankruptcy Costs Measure of  the average costs incurred in bankruptcy 
proceedings in the local credit market.  

Branch HHI 
Measure of  market power of  the banks in each credit market 
captured via a branch-based Herfindhal-Hirschman index. 

Big Groups Natural logarithm of  1 plus the number of  branches within the 
local market owned by the 8 largest (in terms of  capitalization as 
of  2006) Italian banking groups. 
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