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ABSTRACT 

In this paper we study the relevance of the gender of the contracting parties involved in lending. We 

show that female entrepreneurs face tighter access to credit, even though they do not pay higher 

interest rates. The effect is independent of the information available about the borrower and holds if 

we control for unobservable individual effects. The gender of the loan officer is also important: we 

find that female officers are more risk-averse or less self-confident than male officers as they tend 

to restrict credit availability to new, unestablished borrowers more than their male counterparts. 
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1. INTRODUCTION 

Does gender play a role in bank-firm relationships? This question has attracted some attention in the 

banking literature, broadly limited to the issue of discrimination against female business owners, 

while leaving the nature of loan officers in the background. 

Observed gender-based differences in interest paid, collateral requirements and credit 

availability can be due to supply-driven discrimination, demand-driven factors, or a combination of 

both. For example, given the lower diffusion of female-owned businesses in the economy, 

information on them can be more limited and less reliable, making access to credit at fair prices 

more difficult for creditworthy female borrowers. As a result of this adverse selection mechanism, 

the average quality of funded female-owned firms decreases along with the loan officers’ beliefs 

about the average creditworthiness of female applicants, causing a self-reinforcing Arrowian 

statistical discrimination mechanism (Calem and Stutzer 1995; Scalera and Zazzaro 2001). On the 

other hand, preferences and cultural beliefs about gender may influence the loan officers’ 

perceptions of the borrower’s risk and their decisions on loan applications, causing Beckerian taste-

based discrimination. However, observed gender differences in the terms of loan contracts could 

also stem from differences in ―fundamentals‖ between male- and female-owned enterprises, like 

human capital, entrepreneurial ability, own-capital availability, sector of operation, economic 

connections and even gender-based discrimination in other markets. 

Recently, a few papers have focused on the lender’s gender, to investigate whether perceptions 

of borrowers’ creditworthiness significantly differ between male and female loan officers (Wilson 

et al. 2007; Ravina 2008) or whether the average default rates on loans handled by female officers 

are statistically lower (Agarwal and Wang 2008; Beck et al. 2009). Several reasons as to why the 

lender’s gender can influence the bank-firm relationship have been advanced, basically ascribable 

to risk-attitude and cultural/social factors. First, robust evidence based on both experimental and 
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real data, suggests that women generally perceive events as riskier and tend to be more risk-averse 

and less self-confident than men, especially in the areas of financial decision-making and 

investments (Powell and Ansic 1997; Byrnes et al. 1999; Barber and Odean 2001; Eckel and 

Grossman 2008; Croson and Gneezy 2009). Second, sociologists have amply documented the fact 

that women advance professionally within organizations more slowly than men and are less likely 

to move to higher positions (Walker and Fennel 1986). At the same time, women are less likely to 

accept jobs away from their family and therefore have more difficulty in advancing in their careers 

by moving to other enterprises (Beck et al. 2009). For such reasons, female loan officers could be 

inclined to use stricter criteria when deciding upon loan applications in order to avoid defaults, 

generate fewer losses for the bank and maximize the probability of internal career advancement. 

On the other hand, women are usually found to be less sensitive to competitive incentives than 

men (Gneezy, Niederle and Rustichini 2003; Croson and Gneezy 2009). Other studies have also 

stressed that women tend to be less selfish and exhibit greater cooperative behavior driven by a sort 

of ―morality of responsibility‖ (Gilligan 1982). According to this view, by showing sympathy with 

others’ interests (in our context, borrowers), women might be willing to relax the search for their 

own goals (e.g., the reaching of performance objectives assigned by the bank to its loan officers). If 

the latter attitude prevails, we should expect female officers to approve more credit at easier terms. 

Besides the separate effects of gender on either side of the lending transaction, the particular 

gender pairing could also have an impact on the lending decision. For example, a number of studies 

have established that people’s behavior varies with the sex of the other party involved in the 

transaction. For example, Eckel and Grossman (2001) refer to the effects of ―chivalry‖ and 

―solidarity‖ to explain why in an ultimatum game the rate of acceptance by both males and females 

is higher when the proponent is a female. Similar results have been obtained by Dufwenberg and 

Muren (2006), while Gupta et al. (2005) show experimental evidence that men compete more 
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aggressively against male competitors than against female ones. In contrast, Ben-Ner et al. (2004) 

document the existence of a gender-based envy which induces women to donate less to other 

women than to male recipients or recipients of unknown gender. 

In this paper we analyze the importance of gender by looking at both sides of the lending 

transaction. We use a unique proprietary dataset which includes information on contract terms, loan 

relationships, borrower and lending office characteristics of all credit lines extended by a major 

Italian regional bank to individually-owned firms (i.e. sole proprietorships) in two provinces in 

2004 and 2006. First, we explore whether female-owned businesses pay higher interest rates, pledge 

collateral more often, or face stricter credit limits than male-owned businesses. Second, we assess 

whether interest rates, collateral and credit constraints vary systematically with the proportion of 

female loan officers at the lending branch. Although we do not have information on the gender of 

the loan officer who handles the loan application, we can prove the robustness of our results on the 

subsample of loans that originate from branches where all loan officers are either males or females. 

By way of preview, we find that female-owned businesses are not discriminated against in the 

pricing terms of their loan contracts, while they are disadvantaged vis-à-vis their male counterparts 

in terms of collateral requirements and credit availability. These findings are independent of the 

time elapsing from the beginning of the lending relationship with the bank and are confirmed once 

we control for individual effects, suggesting that gender-based discrimination in credit markets is, at 

least partly, driven by the loan officer’s taste. 

Moving on to the effect of the loan officer’s gender, we find that on average the presence of 

female loan officers at the lending branch does not have significant effects on price and non-price 

terms of loan contracts. However, consistent with the hypothesis of lower risk propensity on the 

part of women, we find that the likelihood that new borrowers are credit constrained is significantly 

higher at branches with a large share of female officers. However, the gender of the loan officer 
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loses its importance as the lending relationship with the borrower proceeds. Furthermore, when we 

distinguish between male and female borrowers, we find that the presence of female loan officers is 

associated with lower collateral requirements when the borrowers are women and with lower 

interest rates when the borrowers are men. Importantly, our findings are broadly confirmed when 

we focus on loans granted at branches populated by only male or only female bank officers. 

The rest of the paper is organized as follows. In the next section, we briefly discuss the related 

literature on the borrower’s and lender’s gender. In Section 3, we describe the dataset and the 

variables used in this study along with the institutional and economic background. In Section 4, we 

present the empirical strategy and methodological issues, while in Section 5 we discuss our 

regression results. We conclude in Section 6. 

 

2. RELATED LITERATURE 

2.1. Gender-based discrimination 

An oft-mentioned concern in policy debates and the popular press is the existence of gender-based 

discrimination in credit markets which does not allow female-owned small enterprises to fund their 

investments and to operate on an efficient scale. However, the empirical evidence is mixed and, 

above all, has not been able to identify the source of the observed differences in access to finance 

between males and females. 

Using the National Survey of Small Business Finance (NSSBF) for the U.S., Cavalluzzo and 

Cavalluzzo (1998) study the impact of borrower’s gender on the probability of loan approval and on 

the interest rate charged on granted loans. Controlling for borrower’s race and a large set of firm 

and loan characteristics, they show that female small business owners are not disadvantaged vis-à-

vis their male counterparts since their loan applications are almost equally likely to be approved and 

the interest rates charged on their loans are comparable to those charged on loans granted to male 
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borrowers. The authors even show that in highly concentrated credit markets, female borrowers 

tend to be treated preferentially by the lenders. However, in contrast to their earlier findings, in a 

subsequent study Cavalluzzo et al. (2002) provide some support for the existence of gender-based 

discrimination in concentrated markets. As a result, the authors cannot unambiguously conclude 

whether or not the U.S. credit markets are beset by gender-based discrimination. Along the same 

lines of research, by studying both loan application denials and interest rates, Blanchflower et al. 

(2003) fail to establish the existence of gender-based discrimination in U.S. credit markets after 

accounting for the borrower’s past credit history and other risk characteristics. Coleman (2000) 

finds that creditors do not seem to discriminate against women with regard to credit availability, but 

rather on the price and non-price terms of the loan contract. In particular, females are more likely to 

be asked to pledge collateral and pay higher interest rates. Using the same data sources, Robb and 

Wolken (2002) confirm the stylized fact that male small business owners are significantly more 

likely to have an outstanding loan or to have applied for a loan (i.e. not fearing denial) than female 

owners. However, as the authors suggest, this observation might be driven by differential inherent 

borrower characteristics and preferences rather than by gender-based discrimination. Controlling for 

various confounding factors, they show that female borrowers are not treated systematically 

differently from their male counterparts. Similarly, Cole and Mehran (2009) report that once 

controlled for firm and owner characteristics, female entrepreneurs are neither significantly more 

discouraged from applying for credit nor more likely to be denied credit when they apply. 

The international evidence depicts a rather different picture from that of the U.S. credit market. 

Muravyev et al. (2009) use the Business Environment and Enterprise Performance Survey (BEEPS) 

to study gender-based discrimination in small business lending in 26 transition economies from 

Central and Eastern Europe and several industrialized nations from Western Europe. The authors 

provide evidence in which female-owned businesses are significantly less likely to receive a loan 
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and pay on average higher interest rates compared to their male counterparts. Similarly, Alesina et 

al. (2008) analyze the role of borrower’s gender in the market for small business credit in Italy. 

Their study concludes that women typically pay higher interest rates than men even after 

controlling for the competitive structure of the lending market and various borrower risk 

characteristics. Moreover, they show that the impact of gender-based discrimination extends even 

beyond the borrower per se as a female borrower guaranteed by a female guarantor is associated 

with the most expensive credit
2
. 

 

2.2. Lender’s gender 

Recently, a new stream of literature has shifted the focus to the role of the economic agents who are 

called to decide upon loan approvals and to the way in which their personality, experience, beliefs 

and perceptions shape the credit relationship (Anderson 2004; Uchida et al. 2006; Hertzberg et al. 

2009). Within this area of research, a number of studies have focused on the gender of the decision 

maker (individual lender or loan officer) as one of the major factors influencing the outcome of the 

lending transaction. 

Using the results of a survey of 36 loan officers employed by a big British bank, Carter et al. 

(2007) show that although both female and male loan officers use similar assessment criteria for 

approving loan applications, there are gender-based differences in the relative importance attached 

by the loan officers to some of these criteria. For example, female loan officers tend to focus on 

procedural and business elements of the loan application, while male loan officers rely more heavily 

on individual decision making and negotiation. However, the authors find no evidence to support 

the notion that when evaluating male and female loan applicants, male loan officers use different 

criteria from those of female loan officers. 

                                                 
2
 However, other recent studies on the Italian experience find no evidence of gender-based discrimination in access to 

credit (Favaretto 2007; Calcagnini et al. 2008). 
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In a related paper, Ravina (2008) considers individuals granting and receiving internet loans via 

a specialized web-site (Prosper) to assess whether the lender’s preferences and perceptions play a 

role in a virtual lending process. She documents that despite being uncorrelated with performance 

or credit risk, observable characteristics of the borrower such as attractiveness and personal 

presentation have a strong impact on the outcome and terms of the loan-granting transaction. 

Moreover, she ascertains that the presence of more than one lender of the same gender as the 

borrower increases the probability that the loan is funded but does not influence the terms of the 

loan contract. 

Alesina et al. (2008) consider the lending practices of Italian banks which have female directors 

on their boards. On average, borrowers dealing with such banks pay significantly lower interest 

rates and this favorable effect holds for both male and female borrowers. 

Finally, Beck et al. (2009) study the default probability of loans granted by a microcredit bank 

in Albania in the period 1996-2006. They show that the default rates on loans handled by female 

loan officers are significantly lower than those on loans decided by male officers, regardless of the 

experience accumulated on the job. 

 

3. DATA AND VARIABLES 

3.1. Dataset 

This study utilizes a unique proprietary dataset that consists of more than 7,800 credit lines made 

available to individually-owned small businesses (i.e. sole proprietorships) by a major Italian bank 

belonging to a large Italian banking group quoted on the Milan Stock Exchange (hereafter, for the 

sake of confidentiality, simply the bank). The sample includes the entire bank portfolio of existing 

credit lines as of September 2004 and 2006 in two Italian provinces which, according to Chamber 

of Commerce (UnionCamere) data, have some of the largest concentrations of individually-owned 
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firms and SMEs. Consistently, one of the bank’s core businesses is provision of financing and credit 

to SMEs. In the years we consider, the bank lent to individually-owned firms operating in 23 

different sectors of the economy within a total area of approximately 4,800 km
2
. 

The dataset made available by the bank includes information on loan contract terms (e.g. credit 

limit, interest rate, amount of collateral), borrower characteristics (e.g. sales, gender of the owner, 

industry specialization), aspects of the bank-borrower relationship (e.g. length of the relationship, 

whether or not the borrower uses other services provided by the bank, exclusivity of the 

relationship) and characteristics of the lending branch (e.g. geographic location, total number of 

loan officers, number of female loan officers). To this dataset, we add information on the distance 

between each borrower and the lending branch, the distance between borrowers and rival banks, the 

distance between the lending branch and bank headquarters and the concentration of the local credit 

market. 

Our analysis comprises only loan contracts with a credit limit up to €300,000 since the bank’s 

lending policy stipulates that contracts above this limit must be approved at its headquarters. In 

such cases, the importance of the gender of the local loan officer is blurred due to the main 

decision-making process being located elsewhere. 

Table 1 provides summary statistics for the variables used in our analysis. Definitions and 

construction of the variables are described in the next section and summarized in the Appendix. The 

first column (All firms) shows the mean of each variable, followed by its standard deviation in 

parentheses. The second (Male owner) and third (Female owner) columns are structured in a similar 

way but segregate the sample based on borrower’s gender. The last column (Means differences) 

provides the p-values of statistical tests for equality between the means of each variable across the 

two sub-samples of female- and male-owned enterprises. 

[INSERT TABLE 1 HERE] 
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3.2. Dependent variables 

We analyze the role of gender on price and non-price terms of the loan contract. In particular we 

construct three dependent variables: Interest rate, Collateral and Credit availability. The first 

dependent variable is the interest rate actually paid by the borrower for the utilized amount of credit, 

the average rate being 7.10 percent. The difference in the interest rate between female and male 

borrowers is small and not statistically significant: female borrowers pay on average approximately 

10 basis points more than male borrowers (7.173 vs. 7.076). 

The second variable of interest is Collateral. It is an indicator variable assuming the value of 1 

if the credit line is secured by real collateral and 0 otherwise. On average, almost 35 percent of our 

borrowers are required to pledge real collateral. This share increases to 38 percent if we consider 

female borrowers, while for males it decreases to 34 percent. 

Finally, the third dependent variable is Credit availability, a dichotomous variable taking the 

value of 1 if a borrower draws more credit than what is actually granted by bank in the loan contract 

and 0 if he/she exhausts or uses strictly less than the available credit line. In Italy, credit lines 

provide borrowers with a certain degree of flexible use by either allowing them to not fully utilize 

the committed credit, free of any charge, or overdraw up to a certain amount, subject to fees and 

penalty interest rates on the overdrawn. For overdrawing firms, the access to credit may be said to 

be tighter in the sense that they may count on a lower credit buffer. On average, 37.5 percent of the 

borrowers face tight credit limits. Furthermore, the frequency with which female small business 

owners overdraw is significantly higher than that experienced by male owners (45.9 and 35.1 

percent, respectively)
3
. 

                                                 
3
 In the multivariate analysis, we also used a refinement of the variable Credit availability: we constructed an ordinal 

variable which takes the value of 0 if the borrowers use the credit line up to an amount strictly less than the limit 
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3.3. Gender variables 

We build three different gender variables. First, Female owner accounts for the borrower’s gender 

and takes the value of 1 if the small business owner is female and 0 if male. In our sample, 

approximately 23% of the firms are female-owned. It is worth noting that this proportion is 

comparable to that of 18% documented by Alesina et al. (2008) on a much larger scale and is 

consistent with the lower diffusion of female-owned firms in the Italian economy. 

With respect to the loan officer’s gender, we only have information on the number of females in 

each branch who can decide on a loan application but we do not know whether the loan was 

actually decided upon and monitored by a male or female loan officer. Therefore, we employ two 

different branch-specific gender variables. First, we use the percentage of female loan officers with 

decision-making power at the lending branch (Female_loan_officers). Assuming that loan 

applications are distributed randomly among loan officers, this variable can be interpreted as the 

probability that the credit line is approved and serviced by a female loan officer. However, we must 

recognize that our proxy is bank-branch specific rather than loan-contract specific. Therefore, to 

gain more precise insights into the impact of the loan officer’s gender on the lending relationship, 

we restrict our analysis to credit lines granted by branches with only male or only female loan 

officers (mono-gender branches). In this case, we build an indicator variable, Only female loan 

officers, which takes the value of 1 if the loan was approved at a branch where all loan officers are 

females and 0 if the lending branch is populated only by male loan officers. From Table 1, we can 

see that 28.7 percent of all loan officers are females, while almost 8 percent of the bank’s branches 

are populated only by female loan officers. 

 

                                                                                                                                                                  
stipulated in the contract, 1 if they exhaust the credit line, and 2 if they exceed the amount granted by the bank. The 

results are virtually the same and are not reported in the tables. 
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3.4. Control variables 

In order to find out the effects of gender on the loan contract, we control for a large number of 

factors concerning borrower characteristics, customer relationships, branch characteristics and 

market competition. 

First, we consider firm size as measured by total sales in the previous year. In particular, we 

create a step variable, Firm size, which takes the value of 1 if total sales are less than € 250,000, 2 if 

sales range between €250,000 and €1,500,000 and 3 if they exceed €1,500,000. The expected 

impact of Firm size is to improve firms’ access to credit by lowering the interest rate, collateral 

requirements and the likelihood of experiencing credit tightness. Among the firms in our sample, 

81.4 percent are in the first size category, while only 3.5 percent are in the third. On average, 

female-owned firms are significantly smaller than the male-owned firms. 

Second, the extant literature suggests that relational lending is a major factor affecting 

(positively or negatively) the access to credit of small businesses (Boot 2000). Relational lending 

technology relies primarily on soft information generated through extended and exclusive contacts 

between the borrower and the bank through the offering of multiple financial services. The effect of 

close bank-firm ties on lending terms is in principle ambiguous, as they allow banks to gain extra 

information on borrowers while simultaneously acquiring monopoly power. 

We build three variables, Relationship length, Multiple lending and Other services, each 

capturing different dimensions of relational lending. Relationship length is the number of days since 

the firm first borrowed from our bank. On average, the firms included in our sample have been 

clients of the bank for 3,057 days. The length of the relationship becomes 3,226 and 2,459 days if 

the owner is male and female, respectively. These figures are comparable to previous findings 

reported by Cole (1998) and Degryse and Van Cayseele (2000) showing that the average length of 

the bank-borrower relationship is between 7 and 8 years. For Italy, Gambini and Zazzaro (2009) 
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document that firms with fewer than 50 employees maintain credit relationships with their main 

bank for 12 years on average. In the subsequent multivariate analysis, we take a logarithmic 

transformation of this variable and express Relationship length as 1 plus the number of days since 

the firm first borrowed from our bank. 

The second metric, Multiple lending, designed to capture the nature of the bank-borrower 

relationship is a dichotomous variable that takes the value of 1 if the firm borrows from multiple 

banks and 0 if the borrower has an exclusive relationship with our bank. In our sample, only 3.2% 

of the firms have an exclusive relationship with our bank. This percentage does not statistically 

differ for male- and female-owned firms. Such extensive use of multiple lending is well 

documented by other studies on Italian firms (D’Auria et al. 1999; Detragiache et al. 2002; 

Alessandrini et al. 2009) and is consistent with the predictions of Carletti et al. (2007) that more 

opaque firms are significantly more likely to rely on multi-bank lending. 

The third relationship variable, Other services, is another dummy variable that takes the value 

of 1 if the firm uses additional services provided by the bank and 0 otherwise. The scope of the 

relationship allows banks to accumulate extra information, enhancing their ability to assess and 

monitor customers. Only 10% of the firms in our sample simply borrow from the bank without 

using additional services, and male borrowers are significantly more likely to rely on other services 

provided by the bank. 

A third set of variables concerns distance and competition. First of all, following a growing 

body of research (Petersen and Rajan 2000; Berger et al. 2005; Degryse and Ongena 2005; Agarwal 

and Hauswald 2008; DeYoung et al. 2008), we consider the physical distance that separates firms 

from the lending branches (Branch-firm distance). More precisely, we take the logarithm of the 



 14 

kilometric distance between the firm and the bank’s lending branch4
. In principle, the impact of 

Branch-firm distance on loan terms is ambiguous, depending on whether cost or competition effects 

linked to information and transportation costs prevail. Secondly, we consider two measures of 

competition in the local credit market, which is identified by the postal code of the borrower. First, 

motivated by previous studies (Degryse and Ongena 2005), we consider the distance between the 

borrower and the bank’s rivals, Rivals-firm distance, as measured by the 25
th

 percentile of all 

distances between the firm and the branches of other banks in the borrower’s local credit market. 

Second, a branch-based Herfindahl-Hirschman index (HHI) is calculated for September 2004 and 

2006 in order to capture the concentration of the local credit market. 

The univariate results reported in Table 1 show that the average borrower is located 4.66 

kilometers (2.89 miles) away from the lending branch and 3.4 kilometers (2.12 miles) from the 

bank’s rivals in the local credit market. The median distances between firm and bank and between 

firm and rival branches are 2.14 (1.33) and 1.72 (1.07) kilometers (miles), respectively
5
. On average, 

male entrepreneurs borrow at a significantly longer distance than females (4.81 vs. 4.14 kilometers), 

are located further away from the bank’s rivals (3.58 vs. 2.84 kilometers) and operate in more 

concentrated credit markets. 

In order to control for branch characteristics, in the discrimination analysis, we include a set of 

dummy variables for each branch. However, as our loan-officer gender variables are branch-

specific and do not change in the sample period, it is not possible to include branch fixed effect in 

the loan officer analysis. Therefore, in this case, we add a number of variables capturing important 

                                                 
4
 All distances are calculated with Routemate, This is professional software designed for calculation of distances and 

optimization of transportation costs. We use the shortest road and the fastest road as criteria to determine the distance 

between a firm and a bank branch. Further information is available at the following web page: 

http://www.nemsys.it/en/prodotti.asp?cod=1 . 
5
 These figures are comparable with the distances reported in studies for other countries. For example, using the Survey 

of Small Business Finances, Brevoort and Wolken (2009) show that in the U.S. the median distance between firm's 

headquarters and the lender was 5.56 kilometers (3 miles) in 2003 and 7.41 kilometers (4 miles) in 1993. Conducting 

single-bank studies in Belgium and Sweden, Degryse and Ongena (2005), and Carling and Lundberg (2005) document 

that the median lender-borrower distance is 2.25 and 2.54 kilometers respectively. 

http://www.nemsys.it/en/prodotti.asp?cod=1
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branch characteristics concerning location and organization. With regard to the former aspect, we 

include a dummy variable that takes the value of 1 if the branch is located in an industrial district 

area (District branch)
6
. The idea is that branches which are part of an industrial district can benefit 

from the traditional network economies that characterize this form of spatial organization of 

businesses and can exploit the advantages of contextual knowledge to make credit access for district 

firms easier (Alessandrini and Zazzaro 2009). Moreover, we build a variable Branch population 

which measures the number of people (in thousands) living in the credit market served by the 

branch. 

With regard to bank organization, we include two variables. First, we include the distance 

between the lending branches and the bank headquarters (Branch-headquarters distance). As 

suggested by Alessandrini et al. (2009), to the extent that information on local borrowers is soft, 

available to local loan officers and only vaguely transmissible to the upper layers of the bank, 

incentive and agency problems increase with the distance between the lending branch and the bank 

headquarters, thus worsening access to credit for soft-information borrowers. 

In a similar vein, we account for the hierarchical level of the lending branch in the 

organizational structure of the bank. The network of branches of our bank is distributed across 

several local credit markets and coordinated by the regional headquarters of the bank. Although 

each bank branch has decision-making power with respect to the credit lines extended by its loan 

officers, the regional headquarters of the bank can have a greater ability to offer additional services 

or more efficient communication modes and monitoring skills. We therefore build a dummy 

variable, Main office, that takes the value of 1 if firms borrow from one of the local headquarters of 

the bank and 0 if they borrow from local branches (given their size, no loans in our sample are 

decided upon at the bank headquarter level). 

                                                 
6
 We identify industrial district areas using the official classification provided by State Law (317/91) and Regional Law 

(no. 255, l 7 March 1995). 
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Finally, each regression includes a time dummy and a set of industry dummies built by using 

the ISTAT (National Institute of Statistics) classification at the two-digit level. 

 

4. EMPIRICAL STRATEGY  

4.1. Loan applicant’s gender  

In the first part of our analysis, we study whether the gender of the borrower has influence on the 

loan contract and whether females are discriminated against in the credit market. More precisely, 

we estimate three models: (i) an OLS model for the interest rate charged by the bank; ii) a Probit 

model for the likelihood of the bank requiring real collateral; (iii) a Probit model for the likelihood 

of borrowers drawing more credit than that made available by the bank. 

Tighter contract terms on loans to female-owned enterprises would be consistent with 

discrimination, but they could also indicate that female borrowers are, on average, less creditworthy 

as their entrepreneurial skills are lower. Furthermore, discrimination itself could be due to radically 

different mechanisms: it could depend on the loan officers’ beliefs or on their preferences. In the 

former case, discrimination would be due to insufficient information on the quality of female 

enterprises (statistical discrimination), while in the latter it would be due to the taste of the loan 

officer called to decide on the loan application (taste discrimination). 

In an attempt to identify the nature of the discrimination, if any, we include in the regression 

model an interaction term between the gender of the borrower and the length of the bank-borrower 

relationship, Female_owner×Relationship_length. The idea is that as the length of the bank-

borrower relationship increases, the lender accumulates more information about the nature of the 

borrower’s business, their payment behavior, creditworthiness, etc. Therefore, a statistically 

significant coefficient on the interaction term with a sign opposite to that of the coefficient on the 

gender of the borrower would suggest that as more information is accumulated, the importance of 
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the borrower’s gender is attenuated. Since the statistical gender-based discrimination is a 

manifestation of information-related frictions, such a combination of coefficients would support this 

type of discrimination. On the other hand, if the coefficient on the interaction term is statistically 

insignificant and the negative effect of the female gender is preserved regardless of the amount of 

available information to loan officers, we cannot exclude the existence of taste-based discrimination. 

Unfortunately, our data set does not have any information on loan performance and we cannot 

even exclude that stricter contract terms to female-owned firms reflect economic fundamentals of 

these enterprises rather than loan officer preferences. In order to distinguish between fundamental 

and discrimination motives for stricter access to credit we exploit the longitudinal dimension of our 

data set. Obviously, given that our variable of interest, Female owner, is time-invariant we cannot 

use the Within estimator, but we estimate random effect models. As the unobserved factor might not 

be orthogonal to other regressors, we also apply the 2SLS estimator proposed by Hausman and 

Taylor (1981). In this procedure, some explanatory variables are allowed to be correlated with the 

individual effects and instrumented with the exogenous regressors, the average across time of the 

exogenous time-variant regressors and the difference between the endogenous time-variant variable 

and its individual average. 

 

4.2. Loan officer gender 

In the second part of our analysis we augment the three discrimination models with the variables 

capturing the gender of the loan officer: Female loan officers or Female branch. The bank provided 

data on the exact gender-based composition of the bank branches for only 2006. The bank’s 

executives assured us that this composition has remained stable over time and practically 

unchanged since 2004. Therefore, we first present our analysis for the entire sample of observations 
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(both years: 2004 and 2006) and then verify the accuracy of our estimations by restricting the 

sample to the credit lines of only 2006. 

In order to identify the motives that may drive female loan officers to behave differently from 

their male colleagues and the importance of gender-pairing, we interact the lender-gender variables 

with the length of the credit relationship and the gender of the loan applicant. Conditioning the 

effect of the decision-maker’s gender on the length of the credit relationship allows us to assess the 

importance of women’s risk attitude in shaping loan contracts. Over the course of the lending 

relationship, borrowers become established as ever more information is accumulated about them 

and uncertainty on their creditworthiness decreases. If the lower risk attitude and self-confidence of 

women are the motivation to adopt stricter loan criteria, we should observe that for `established` 

borrowers the impact of the loan officer’s gender is attenuated. However, the importance of 

negotiating with female loan officers is more pronounced for relatively new and `un-established` 

borrowers. 

Considering the gender pairing between lender and borrower allows us to ascertain whether the 

behavior of female loan officers is driven by a sort of ―cultural affinity‖ or ―solidarity‖ towards 

female borrowers or if, by contrast, it is influenced by ―envy‖ for the success of other women and 

by subordination to the idea of the entrepreneur as a male category (Gupta et al. 2009). 

 

5. RESULTS 

5.1. Loan applicants 

A. Gender 

In tables 2 and 3 we report regression results for the gender discrimination models. In general, 

female business owners are significantly more likely to be asked for collateral (table 2, column 3). 

The probability that a female borrower has to pledge collateral is 6.1% higher than the probability 
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for their male counterparts. Furthermore, women also face significantly stricter credit limits as they 

tend to overdraw 4.6 % more often than men (table 2, column 5). However, after controlling for the 

nature of the bank-borrower relationship and characteristics of the lending branch we find that the 

interest rates paid by female entrepreneurs for the credit they use do not differ systematically from 

the rates paid by male business owners (table 2, column 1). Therefore, while there seems to be no 

gender-based discrimination in terms of price, female entrepreneurs tend to face tighter non-price 

contract terms. This result contrasts with that of Coleman (2000), but it is hardly surprising if we 

consider that the interest rate policy is typically decided at the bank level and its application on 

individual contracts is maneuverable only within narrow limits by loan officers. 

[INSERT TABLE 2 HERE] 

Since in the estimated models we do not have variables capturing the performance of the 

approved loans, at this stage we cannot say whether the differences in the contract terms reflect 

differential economic fundamentals between male and female borrowers rather than information-

based biases or loan officer preferences. In order to distinguish among these possible causes, we 

proceed in two steps. First, we augment the model with an interaction term between the borrower’s 

gender and the length of bank-borrower relationship. As we stated above, if the tighter access to 

credit for female entrepreneurs reflects scarcity of information available to loan officers (statistical 

discrimination), the coefficient on Female_owner×Relationship_length should have the opposite 

sign of that on Female_owner. Regression results in columns 2, 4 and 6 clearly show that the more 

prudent behavior of loan officers when dealing with female entrepreneurs does not change over the 

course of the lending relationship. This suggests that the harsher credit restrictions are not the result 

of information-driven discrimination. 

Hence the second step is to test for taste-driven gender discrimination. In this case, we exploit 

the longitudinal dimension of our dataset using panel data estimators to control for unobserved 
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individual effects which could systematically differ across male and female entrepreneurs. However, 

as gender is time-invariant, in order to test for discrimination, we can only use GLS estimator 

assuming individual effects to be random. GLS regression results reported in table 3 show that in 

interest rate, collateral as well as credit availability models, the coefficients on the gender variable 

are very similar in sign, magnitude and statistical significance to those obtained in pooled 

regressions (see column 1 in table 2, and columns 3 and 6 in table 3 where for the sake of 

comparison we report results for linear probability models). However, the Hausman test rejects the 

hypothesis that all regressors are uncorrelated with the unobservable individual effects. We 

therefore re-estimate the interest rate, collateral and credit availability models by using the 

Hausman-Taylor estimator which allows for non-orthogonality between independent variables and 

individual effects. Assuming Rationing and Relationship length as endogenous variables, HT 

estimates (columns 2, 5 and 8) robustly confirm the negative impact of the entrepreneur’s female 

gender on non-price loan conditions. 

[INSERT TABLE 3 HERE] 

Summing up, our findings suggest that on average female entrepreneurs do not pay for credit 

more than male entrepreneurs, but they face more stringent non-price conditions and tighter access 

to credit. Moreover, this negative effect seems at least partly due to lender preferences and beliefs 

about female entrepreneurs. 

 

B. Control variables 

Moving on to control variables, relational aspects of the lending relationship seem to be important 

determinants of the economic terms set in the loan contracts. First, the length of the relationship 

with the bank is associated with significantly lower interest rates, lower probability of firms 

pledging collateral and exceeding the credit limit established in the contract. Such benefits of longer 
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bank-borrower relationships are consistent with the theoretical arguments advanced by Boot and 

Thakor (1994) and with the empirical evidence for the US provided, for example, by Petersen and 

Rajan (1994), Berger and Udell (1995) Chakraborty and Hu (2006) and Brick and Palia (2007). 

However, they are partly at odds with other studies for European countries and Japan, which show 

that while credit constraints are lower for firms with long-lasting bank ties, the interest rates and 

collateral requirements on small business lending tend to increase with the length of the lending 

relationship (Angelini et al. 1998; Degryse and Van Cayseele 2000; Hernandez and Martinez 2006; 

Ono and Uesugi 2005; Ogawa et al. 2007)
7
. 

Second, the exclusivity of the bank-borrower relationship, Multiple lending, has mixed effects 

on the outcome of the lending process. Consistent with the idea advanced by Petersen and Rajan 

(1995) that banks need some degree of monopoly power over their borrowers in order for the 

benefits of the relational lending to materialize, we find that entrepreneurs who simultaneously 

borrow from multiple banks pay higher interest rates. However, these entrepreneurs also pledge real 

collateral as a guarantee for the credit they use less often and are less likely to overdraw costly 

funds. In any event, the statistical significance of Multiple lending is weak and limited to some 

specifications (see below, tables 6 and 7). 

Third, consistent with the notion that the scope of the relationship allows banks to accumulate 

additional information which enhances their ability to assess and monitor their customers, we find 

that the use of other services by a borrower is associated with a lower probability that the loan 

applicants are asked to pledge collateral or that their borrowing exceeds the contractual limit. 

Interestingly, neither the scope of the lending relationship nor its exclusivity has a significant effect 

on the interest rate charged by the bank. 

                                                 
7
 An exception is Harhoff and Körting (1998) who, considering a sample of small and medium German enterprises, find, 

as we do, that as the lending relationship progresses the probability of pledging collateral decreases, while interest rates 

do not increase. 
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The geographic proximity between the borrower and the lending branch, Branch-firm distance, 

and between the borrower and the branches of rival banks, Rivals-firm distance, also have 

significant effects on decisions concerning the interest rate, collateral and credit availability. In 

particular, borrowers operating closer to the lending branch are more likely to be asked for 

collateral, while they are less likely to overdraw on their credit lines. Moreover, contrary to the 

findings of Degryse and Ongena (2005), the greater the distance between the lending branch and the 

borrower, the higher the interest rate paid to the bank. Overall, such results seem to indicate that 

physical proximity to borrowers does not provide banks with additional market power, but it is a 

source of a competitive advantage which allows banks to offer contracts with lower interest rates 

and greater credit availability, but frequently covered by real collateral. 

Consistently, the coefficients on Rivals-firm distance have the opposite sign of that on Branch-

firm distance in all specifications for all three dependent variables, even though the impact on 

interest rates is not significantly different from zero. Similarly, borrowers located in more 

concentrated markets, as measured by the Herfindahl-Hirschman Index (HHI), tend to pay less for 

the credit they use and are less likely to be credit-constrained, suggesting the existence of 

information benefits associated with market concentration and market power.  

Finally, as expected, overdrawing firms pay a higher interest rate, as shown by the positive and 

very significant coefficient on Rationing, while the size of borrowers is associated with lower 

interest rates. However, somewhat surprisingly Firm size is also correlated with a higher probability 

of collateral and has no significant effect on credit availability. 

 

5.2. Loan officers 

Now, we shift the focus from the borrower to the lender by augmenting our three models with 

variables designed to capture the role played by the gender of the loan officers who approve, 
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monitor and service the credit lines. In Table 4 we present our results obtained with the entire 

sample of loan contracts, using the percentage of female loan officers at the lending branch as our 

main variable of interest. 

[INSERT TABLE 4 HERE] 

A. Gender 

On average, the presence of female loan officers does not seem to significantly affect the interest 

rate paid by borrowers or the probability that they pledge collateral or overdraw funds. However, 

this average effect hides important heterogeneities. Our findings change when we try to distinguish 

among the motivations that could lead female officers to behave differently from males by 

conditioning the effect of loan officer gender on the gender pairing with borrowers or on the 

duration of the lending relationship. 

First, we split the loan officer’s gender variable according to the gender of the other party in the 

transaction by introducing two interaction terms. The coefficient on Female_LO x Female_owner 

allows us to identify how female lenders react to female loan applicants compared to male officers, 

while Female_LO x Male_owner allows us to identify how female lenders react to male applicants. 

Our findings are mixed. On the one hand, female loan officers tend to charge lower interest rates 

when they offer credit to male entrepreneurs but the interest rates they charge to female 

entrepreneurs do not differ from the rates charged by male loan officers (table 4, column 2). On the 

other, female loan officers tend to ask female entrepreneurs for collateral less frequently, thus 

reducing the discrimination effect. In contrast, the probability that a male entrepreneur is asked to 

provide real guarantees in order to access credit does not differ among male and female lenders 

(column 5). Finally, the probability that the loan applicant has to rely on the costly option of 

overdrawing funds is not related to the specific gender-pairing (column 8). Overall, our findings 

suggest the existence of a sort of cultural affinity or gender solidarity that leads female lenders to 
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make access to credit for female entrepreneurs easier, but not at lower interest rates. In this respect, 

on the contrary, female officers appear to feel a sense of subjection to male entrepreneurs, and when 

called to handle loan applications of male business owners they are inclined to approve them at 

lower interest rates. 

Apart from cultural forces, a second motive that could drive female officers to decide 

differently on loan applications than male officers is their greater risk aversion or lower self-

confidence. In order to capture these motives, we condition the effect of the loan officer’s gender on 

the length of the bank-borrower relationship by introducing an interaction term Female_LO x 

Relationship_length in our regressions. If the degree of self-confidence and/or risk attitude 

influences the behavior of female lenders, we should observe that the differential effect of female 

officers is more significant for new borrowers, on which information is scarcer and credit risk 

greater. On the contrary, as the bank-borrower relationship progresses and information is 

accumulated, the impact of the loan officer’s gender should be attenuated.  

Regression results in table 4 confirm that the initial impact of the loan officer’s gender 

decreases with relationship length: in all three models the coefficients on Female_LO x 

Relationship_length have the opposite sign to those on the loan officer’s gender. However, the 

mitigating effect of greater information is not statistically significant for the interest rate and 

collateral decisions (columns 3 and 6). By contrast, for new and ―un-established‖ borrowers, the 

presence of more female loan officers at the lending branch significantly increases the probability 

that these borrowers will be credit-constrained and will have to use costly overdrawn funds to meet 

their financing needs. As the interaction between the bank and the entrepreneur extends over time, 

however, female loan officers seem not to behave differently from male officers. 

In figures 1 and 2 we visualize the impact of the loan officer’s gender on the incidence of collateral 

and the probability that a borrower overdraws. In order to avoid concerns with the appropriate 
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treatment of interaction terms in nonlinear models (Ai and Norton 2003), we conduct the following 

exercises. First, keeping all other independent variables at their median values, we vary 

Relationship Length between 0 and its maximum value of 11,251 days. At each realization, we use 

the coefficients shown in columns 6 and 9 of table 4 to estimate the difference between the 

probabilities that the borrower will be asked to provide collateral and overdraw when Female Loan 

Officers equals 0 and when Female Loan Officers equals 1. The series of these differences are 

shown in figures 1 and 2. Although lacking statistical significance, the impact of the loan officer’s 

gender on the probability of pledging real collateral is substantial: a new borrower will be asked to 

provide collateral 10% more frequently if the loan officer is female (figure 1). The marginal impact 

of loan officer gender on the probability that the borrower will overdraw funds from the credit line 

is even greater: new and un-established borrowers are up to 15% more likely to exceed the limits of 

their credit lines when the loan officer is female (figure 2).  

[INSERT FIGURES 1 AND 2 HERE] 

Then we measure the persistence of the effect of loan officer’s gender by calculating the value 

of Relationship length at which the differences in the marginal impacts of loan officer’s gender are 

equal to zero in probability. Our calculations show that the impact of the loan officer’s gender is 

confined within the first two years of the bank-borrower relationship when we consider the 

probability of pledging collateral and approximately three years and eight months when we focus 

on the probability that a borrower will face a binding credit limit. 

 

B. Control variables 

Relational distance as well as the other control variables which we used in the analysis of gender 

discrimination broadly retain their sign and significance when we include the loan officer’s gender. 

However, since Female loan officers is branch-specific, and we cannot include fixed effects for 
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branches in the regressions, in the lender’s gender analysis we introduce some additional control 

variables for the operating environment and the organizational structure of the branches. 

Furthermore, standard errors are clustered at the bank branch level thus allowing for unobserved 

correlation among loans approved at the same branch. 

Overall, these additional branch control variables have a weak impact on interest rates, 

collateral and credit availability. First of all, we find that branches that are part of industrial districts 

(District branch) can exploit the advantages of their contextual knowledge and thus fine-tune the 

credit contracts to the needs of their borrowers who, as a result, are less likely to overdraw their 

credit lines. However, the fact that the firm and the lending branch are located in an industrial 

district does not have any significant impact on the interest rate fixed in the loan contract and on the 

requested collateral. 

Second, when the lending branch operates in a very populated credit market which is also 

probably large-sized, the credit limits set by the bank seem to be more narrow as shown by the 

positive coefficient on Bank population in the credit availability model. However, the economic 

effect seems to be very modest. 

Finally, the distance between the local branch and the main headquarters of the bank, Branch-

headquarters distance, is associated with a lower incidence of collateral and higher interest rates, 

while the contract terms of loans originated at the local headquarters, Main office, do not seem to 

differ systematically from those established in other branches. 

 

5.3. Robustness 

Our findings so far suggest that both the borrower’s and lender’s gender play an important role in 

shaping the lending relationship. In this section, by considering a different sample period and loan 

officer’s gender variable, we provide two additional robustness checks for our findings. 
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First, the bank provided the exact gender composition of each bank branch only for 2006. On 

the basis of informal talks with the CEO and other managers of the bank, we assumed in the 

analysis in the previous section that this composition remained stable after 2004. We now verify 

whether our results are maintained when we restrict the analysis to loans approved during 2006. 

The estimation results (table 5) show that the sign and significance of gender and control variables 

remain overall unchanged. A minor exception is that when we consider the gender pairing, female 

loan officers who deal with female entrepreneurs are no longer significantly associated with lower 

collateral incidence (the p-value of Female_LO x Male_owner is 0.813; see column 5). 

[INSERT TABLE 5 HERE] 

Second, the proxy we used for the loan officer’s gender, the percentage of female officers at the 

lending branch, is branch-specific rather than contract-specific. In other words, we have no 

information on who is the loan officer handling each loan contract. Under the assumption that the 

assignment of borrowers to loan officers is random with respect to the gender of the two parties, our 

measure captures the average probability that a particular credit line is serviced by a female loan 

officer. However, we cannot exclude the existence of a gender bias in the allocation of loan 

applicants to loan officers. In order to take into consideration such a possible bias, we re-estimate 

our models using the sub-sample of credit lines originated at bank branches which are populated by 

either only male or only female loan officers and include a dummy variable, Only female loan 

officers, taking the value of 1 for loans approved at female-populated branches. The results of this 

analysis are reported in table 6 for the 2004-06 period, and in table 7 for 2006 only. 

[INSERT TABLE 6 HERE] 

The cultural affinity and risk-aversion effects that we documented with respect to the likelihood 

of borrowers pledging collateral and overdrawing are confirmed. Specifically, the probability that a 

female entrepreneur will be asked to provide collateral is 4.8 percent lower at branches which 



 28 

employ only female loan officers. In addition, as in table 4, new borrowers are more likely to face 

binding limits on their credit lines if all lenders at the branch are females and the effect is 

decreasing with the length of the lending relationship. Importantly, the gender-pairing effect 

documented for interest rates is no longer significant. 

When we restrict our attention to 2006 data, the gender-pairing effects disappear (the p-values 

on Only female LO x Male owner and Only female LO x Female owner are respectively 0.12 and 

0.69 in the interest rate regression and 0.3 and 0.13 in the collateral regression) but the risk-aversion 

effect is preserved, as shown by the significance of the interaction term between the dummy for 

female branches and the length of the bank-borrower relationship. 

[INSERT TABLE 7 HERE] 

 

6. CONCLUSION 

In this paper we analyzed the relevance of the gender of the parties involved in a lending transaction 

for shaping the price and non-price terms of the contract. First, we show that female entrepreneurs 

face tighter access to credit, even though the interest rates they pay do not differ from those paid by 

male business owners. This discrimination effect is independent of the information available about 

the borrower and holds in panel regressions where unobservable individual firm effects are taken 

into account. In view of these findings, our evidence is consistent (or, at least, not inconsistent) with 

the taste-based discrimination theory. However to further understand the underlying economic 

forces, additional analysis for differences in riskiness between male- and female-owned small 

businesses would be desirable. 

Second, when we look at the impact of the loan officer’s gender on the outcome of the lending 

process we find that female officers are more risk-averse or less self-confident than male officers as 

they tend to restrict credit availability to new, unestablished borrowers more than their male 
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counterparts. Moreover, female officers appear to show more solidarity with female borrowers, who 

are required to pledge collateral less often, and greater subjection to male entrepreneurs, who are 

granted credit at lower interest rates. 
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TABLE 1 SUMMARY STATISTICS 

                 

      
All firms  Male owner  Female owner 

 

Means 

differences 

   Mean St. dev.  Mean St. dev.  Mean St. dev.  p-values  

Dependent variables           

Interest rate 7.097  (2.631)  7.076  (2.607)  7.173  (2.712)  0.205  

Collateral 0.350  (0.477)  0.341  (0.474)  0.381  (0.486)  0.004  

Credit availability 0.375  (0.484)  0.351  (0.477)  0.459  (0.498)  0.000  

             

Gender variables           

Female owner 0.227 (0.419)         

Female loan officers (%) 0.287  (0.321)  0.284 (0.324)  0.298 (0.312)  0.104  

Only female loan officers 0.075  (0.263)  0.078 (0.268)  0.065 (0.247)  0.084  

             

Control variables           

Firm Size  1.226  (0.505)  1.238  (0.514)  1.183  (0.470)  0.000  

Relationship length (in days) 3057  (2742)  3226  (2829)  2459  (2310)  0.000  

Multiple lending 0.968  (0.177)  0.969  (0.172)  0.962  (0.192)  0.104  

Other services  0.901  (0.298)  0.912  (0.283)  0.865  (0.341)  0.000  

Branch-firm distance (km) 4.659  (6.551)  4.806  (6.560)  4.137  (6.496)  0.001  

Branch-headquarter distance (km) 40.42  (32.84)  40.15  (32.73)  41.32  (33.22)  0.188  

Rivals- firm distance (km) 3.414  (4.753)  3.576  (4.925)  2.842  (4.039)  0.000  

Main office  0.196 (0.397)  0.188 (0.391)  0.225 (0.418)  0.000  

District branch  0.570 (0.495)  0.567 (0.495)  0.579 (0.494)  0.370  

HHI  0.263  (0.227)   0.267  (0.231)   0.249  (0.213)   0.003  

             

Note: The table presents summary statistics for the sample used in the multivariate analysis. Construction and definition of each 

variable can be found in the Appendix. The first two columns show the mean value for each variable followed by its standard 

deviation in parentheses. Columns (3) and (4) show the mean and standard deviation (in parentheses) of each variable for the 

subsample of firms owned by male entrepreneurs. Columns (5) and (6) show the same statistics for the subsample of firms owned 

by female entrepreneurs. The last column shows the p-values of a t-test of equality of the means of each variable across the two 

subsamples. 
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TABLE 2 LOAN APPLICANT GENDER ANALYSIS 

                  

 Dependent Variables 

 Interest rate  Collateral  Credit Availability 

Female owner  -0.075 -0.335  0.166*** 0.041  0.123*** 0.112 

 (0.080) (0.523)  (0.045) (0.256)  (0.044) (0.315) 

Relationship length  -0.142*** -0.150***  -0.049*** -0.053***  -0.338*** -0.338*** 

 (0.032) (0.036)  (0.016) (0.018)  (0.018) (0.020) 

Female owner x Relationship length  0.035   0.017   0.001 

  (0.068)   (0.034)   (0.042) 

Multiple lending  0.154 0.155  -0.310*** -0.311***  -0.064 -0.064 

 (0.183) (0.183)  (0.093) (0.094)  (0.109) (0.109) 

Other services  0.134 0.133  -0.326*** -0.327***  -0.917*** -0.917*** 

 (0.113) (0.113)  (0.056) (0.056)  (0.058) (0.058) 

Firm size -0.119** -0.118**  0.127*** 0.127***  -0.049 -0.049 

 (0.060) (0.060)  (0.036) (0.036)  (0.035) (0.035) 

Rationing  0.645*** 0.645***       

 (0.071) (0.071)       

HHI  -0.260 -0.261  0.218** 0.217**  -0.299*** -0.299*** 

 (0.167) (0.167)  (0.101) (0.101)  (0.101) (0.101) 

Branch - firm distance 0.088** 0.088**  -0.048** -0.048**  0.074*** 0.074*** 

 (0.043) (0.043)  (0.024) (0.024)  (0.023) (0.023) 

Rivals - firm distance  -0.055 -0.056  0.063** 0.062**  -0.106*** -0.106*** 

 (0.052) (0.052)  (0.029) (0.029)  (0.028) (0.028) 

Year 2004 -1.083*** -1.083***  -1.225*** -1.224***  -0.120*** -0.120*** 

 (0.063) (0.063)  (0.038) (0.038)  (0.036) (0.036) 

Intercept 8.106*** 8.162***  0.604** 0.633**  3.302*** 3.304*** 

 (0.495) (0.512)  (0.277) (0.284)  (0.312) (0.317) 

         

Industry/Time effects Yes Yes  Yes Yes  Yes Yes 

Branch effects Yes Yes  Yes Yes  Yes Yes 

Observations 6414 6414  6465 6465  6412 6412 

R2  0.12 0.12  0.18 0.18  0.15 0.15 

         

Note: The table presents multivariate analysis of the impact of borrower’s gender on loan contract terms. Columns (1) and (2) show the 

results from OLS regressions with dependent variable the Interest rate charged by the bank. Columns (3) and (4) show the results from 

Probit models with dependent variable Collateral that takes the value of 1 if the credit line is collateralized and 0 otherwise. Columns (5) 

and (6) show the results from Probit models with dependent variable Credit availability which takes the value of 1 if the firm exceeds the 

amount granted on the credit line by the bank and 0 if the firm borrows less than the credit limit or exhausts the full credit. The table 

reports point estimates of the coefficients, followed by their robust standard errors in parentheses. Each regression includes industry and 

bank branch effects and is corrected for clustering of standard errors at the bank branch level. The definition and construction of the 

variables is in the Appendix.  
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TABLE 3: LOAN APPLICANT GENDER ANALYSIS – UNOBSERVABLE FACTORS 

                  

                                                                Dependent Variables 

 Interest rate  Collateral    Credit Availability 

 GLS HT  OLS GLS HT  OLS GLS HT 

Female owner  -0.074 -0.063  0.052***   0.055***   0.059***     0.040***   0.040**    0.045**    

 (0.099) (0.102)  (0.014) (0.016) (0.017)  (0.014) (0.017) (0.018) 

Relationship length  -0.163***    -0.190***  -0.016*** -0.010* 0.008     -0.116***    -0.108*** -0.092***    

 (0.031) (0.043)  (0.005) (0.005) (0.009)  (0.006) (0.006) (0.009) 

Firm size -0.133* -0.133*  0.036***    0.035***    0.034***     -0.014 -0.016 -0.018 

 (0.078) (0.080)  (0.011) (0.012) (0.013)  (0.011) (0.013) (0.014) 

Rationing 0.428***    0.225***            

 (0.058) (0.070)         

Multiple lending  0.200 0.183  -0.111*** -0.069** -0.053*  -0.016 -0.016 -0.014 

 (0.140) (0.139)  (0.031) (0.030) (0.030)  (0.035) (0.033) (0.032) 

Other services  0.003 -0.041  -0.104*** -0.112*** -0.125***  -0.311***    -0.313***    -0.328***    

 (0.123) (0.130)  (0.018) (0.020) (0.022)  (0.017) (0.021) (0.023) 

HHI  -0.284* -0.283*  0.064** 0.059* 0.055  -0.098***    -0.084**     -0.079** 

 (0.170) (0.170)  (0.032) (0.034) (0.035)  (0.033) (0.034) (0.035) 

Branch - firm distance 0.080* 0.077  -0.014** -0.012 -0.009  0.025*** 0.026***   0.029***    

 (0.048) (0.049)  (0.007) (0.008) (0.008)  (0.007) (0.008) (0.009) 

Rivals - firm distance -0.074 -0.073  0.019**   0.015 0.011  -0.035***    -0.037***    -0.040*** 

 (0.059) (0.060)  (0.009) (0.010) (0.010)  (0.009) (0.010) (0.011) 

Year 2004 -1.035*** -1.039***  -0.389*** -0.386*** -0.380***  -0.041*** -0.031*** -0.024*** 

 (0.037) (0.038)  (0.011) (0.010) (0.009)  (0.011) (0.009) (0.009) 

Intercept 8.482*** 8.930***  0.715*** 0.647*** 0.520***  1.623*** 1.586*** 1.483*** 

 (0.559) (0.607)  (0.088) (0.093) (0.107)  (0.096) (0.099) (0.113) 

           

Industry effects Yes Yes  Yes Yes Yes  Yes Yes Yes 

Branch effects Yes Yes  Yes Yes Yes  Yes Yes Yes 

Hausman Test p-value 0.000    0.000    0.000  

Observations 6414 6414  6470 6470 6470  6414 6414 6414 

R2  0.114     0.21 0.21     0.19 0.19   

 

Note: The table presents multivariate analysis of the impact of the loan applicant’s gender on loan contract terms. The dependent variable in columns 

(1) and (2) is the Interest rate charged by the bank. Column (1) shows results from GLS regressions model with borrower-specific random effects. 

Column (2) shows the results from Hausman-Taylor estimation with Relationship length and Rationing as endogenous variables. The dependent 

variable in columns (3), (4) and (5) is Collateral and takes the value of 1 if the credit line is collateralized and 0 otherwise. Column (3) shows the 

results of an estimation of a linear probability model. Column (4) shows the results of a GLS estimation of a random-effects model. Column (5) 

shows the results of a Hausman-Taylor estimation with Relationship Length as endogenous variable. The dependent variable in columns (6), (7) and 

(8) is Credit availability and takes the value of 1 if the borrower overdraws costly funds from the credit line and 0 if the borrower exhausts the credit 
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amount or borrows strictly less than the amount granted by the bank. Column (6) shows the results of an estimation of a linear probability model. 

Column (7) shows the results of a GLS estimation of a model with borrower-specific random effects. Column (8) shows that results of Hausman-

Taylor estimation with Relationship length as endogenous variable. The table reports point estimates of the coefficients, followed by their standard 

errors in parentheses. Each regression includes industry and bank-branch fixed effects The definitions and construction of the variables are in the 

Appendix. 
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TABLE 4: LOAN OFFICER GENDER ANALYSIS – FULL SAMPLE 

                

 Dependent Variables 

 Interest rate  Collateral    Credit Availability  

Female owner  -0.040 -0.121 -0.040  0.166***   0.247***   0.165***     0.138***   0.113*    0.137***    

 (0.108) (0.143) (0.108)  (0.055) (0.076) (0.055)  (0.042) (0.064) (0.042) 

Relationship length  -0.091*    -0.091*   -0.075  -0.034*   -0.035*   -0.023  -0.308***    -0.307***    -0.266***    

 (0.051) (0.051) (0.081)  (0.019) (0.019) (0.022)  (0.023) (0.023) (0.027) 

Female loan officers (in %) -0.250  0.138  -0.011  0.256  -0.115  0.903**    

 (0.170)  (1.132)  (0.061)  (0.481)  (0.096)  (0.456) 

Female LO x male owner  -0.307*    0.046    -0.134  

  (0.170)    (0.077)    (0.104)  

Female LO x female owner  -0.041    -0.223*    -0.050  

  (0.286)    (0.122)    (0.126)  

Female LO x relationship length   -0.052    -0.036    -0.137**   

   (0.144)    (0.066)    (0.062) 

Firm size -0.137 -0.138 -0.137  0.132***    0.133***    0.132***     -0.059 -0.060 -0.060 

 (0.089) (0.088) (0.089)  (0.044) (0.044) (0.044)  (0.038) (0.038) (0.038) 

Rationing 0.696***    0.695***    0.695***            

 (0.086) (0.086) (0.086)         

Multiple lending  0.106 0.100 0.108  -0.327*** -0.322*** -0.326***  -0.055 -0.057 -0.052 

 (0.162) (0.162) (0.162)  (0.095) (0.095) (0.095)   (0.123) (0.123) (0.124) 

Other services  0.094 0.096 0.094  -0.331***    -0.334*** -0.331***    -0.918***    -0.918***    -0.918***    

 (0.151) (0.151) (0.151)  (0.060) (0.059) (0.060)  (0.064) (0.064) (0.065) 

            

HHI  -0.398**    -0.406** -0.404**     0.147 0.155 0.143  -0.112 -0.114 -0.127 

 (0.172) (0.172) (0.173)  (0.099) (0.101) (0.099)  (0.104) (0.104) (0.102) 

Main office 0.281 0.276 0.280  0.169*   0.175* 0.169*    -0.080 -0.082 -0.084 

 (0.195) (0.196) (0.195)  (0.091) (0.091) (0.091)  (0.076) (0.076) (0.078) 

District branch -0.026 -0.027 -0.028  -0.007 -0.005 -0.008  -0.133***   -0.134***    -0.138***    

 (0.127) (0.127) (0.126)  (0.057) (0.057) (0.057)  (0.051) (0.051) (0.051) 

Branch population  0.001 0.001 0.001  -0.000 -0.000 -0.000  0.001* 0.001* 0.001* 

 (0.002) (0.002) (0.003)  (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001) 

Branch - headquarter distance 0.109*   0.109*   0.107*     -0.076***   -0.076***   -0.077***  0.007 0.008 0.003 

 (0.063) (0.062) (0.062)  (0.020) (0.020) (0.021)  (0.026) (0.026) (0.025) 

Branch - firm distance 0.097*   0.099*    0.099*    -0.054** -0.056** -0.053**  0.064**    0.064**   0.068***    

 (0.056) (0.056) (0.056)  (0.023) (0.024) (0.023)  (0.027) (0.027) (0.026) 

Rivals - firm distance -0.041 -0.042 -0.043  0.073***    0.074***    0.071***    -0.076**    -0.076**    -0.080*** 

 (0.069) (0.069) (0.068)  (0.023) (0.023) (0.023)  (0.030) (0.030) (0.029) 
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Year 2004 -1.071*** -1.071*** -1.071***  -1.208*** -1.209*** -1.208***  -0.097*** -0.097*** -0.096*** 

 (0.069) (0.069) (0.069)  (0.056) (0.056) (0.056)  (0.034) (0.034) (0.034) 

Intercept 7.372*** 7.394*** 7.265***  0.675** 0.654** 0.601*  2.860*** 2.867*** 2.586*** 

 (0.685) (0.684) (0.803)  (0.298) (0.299) (0.350)  (0.262) (0.263) (0.305) 

Industry effects Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

Branch effects No No No  No No No  No No No 

Observations 6384 6384 6384  6436 6436 6436  6384 6384 6384 

R2  0.08 0.08 0.08   0.17 0.17 0.17   0.14 0.14 0.14 

            
Note: The table presents multivariate analysis of the impact of the loan officer’s gender on loan contract terms for the full sample. For the the loan officers’ gender variables of 
relevance we utilize in all specifications the percentage of female loan officers at bank branches. Columns (1), (2), and (3) show results from OLS regressions models with 

dependent variable the Interest rate charged by the bank. Columns (4), (5) and (6) show results from Probit models with dependent variable Collateral which is a dichotomous 

variable that takes the value of 1 if the credit line is collateralized and 0 otherwise. Columns (7), (8) and (9) show the results from Probit models with dependent variable Credit 

availability which is a dichotomous variable that takes the value of 1 if the firm borrows more than the amount granted on the credit line by the bank and 0 if the firm exhausts its 

credit limit or borrows strictly less than the credit limit. The table reports point estimates of the coefficients, followed by their standard errors in parentheses, corrected for clustering 

at the bank-branch level. Each regression includes industry fixed effects. The definitions and construction of the variables are in the Appendix. 
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TABLE 5: LOAN OFFICER GENDER ANALYSIS – 2006 ONLY 

                        

 Dependent Variables 

 Interest rate  Collateral    Credit Availability  

Female owner  -0.080 -0.127 -0.080  0.206*** 0.285*** 0.206***  0.142*** 0.112 0.140*** 

 (0.094) (0.125) (0.095)  (0.061) (0.086) (0.061)  (0.044) (0.069) (0.043) 

Relationship length  -0.163*** -0.163*** -0.164*  -0.110*** -0.111*** -0.085***  -0.371*** -0.370*** -0.307*** 

 (0.061) (0.061) (0.094)  (0.025) (0.025) (0.030)  (0.030) (0.030) (0.037) 

Female loan officers (in %) -0.315  -0.349  -0.038  0.583  -0.112  1.512**   

 (0.202)  (-1.416)  (0.067)  (0.520)  (0.098)  (0.646) 

Female LO x male owner  -0.348*         0.018    -0.134  

  (0.199)    (0.074)    (0.103)  

Female LO x female owner  -0.194      -0.245    -0.034  

  (0.303)    (0.152)    (0.138)  

Female LO x relationship length   0.004    -0.083    -0.218** 

   (0.177)    (0.067)    (0.086) 

Firm size -0.146* -0.146* -0.146*  0.057 0.058 0.058  -0.047 -0.048 -0.047 

 (0.084) (0.084) (0.084)  (0.048) (0.047) (0.047)  (0.048) (0.048) (0.048) 

Rationing 0.818*** 0.818***   0.818***         

 (0.104) (0.104) (0.103)         

Multiple lending  0.075 0.072 0.075  -0.574*** -0.568*** -0.573***  -0.091 -0.093 -0.087 

 (0.162) (0.162) (0.162)  (0.107) (0.107) (0.108)  (0.126) (0.127) (0.128) 

Other services 0.010 0.010 0.010  -0.329*** -0.330*** -0.328***  -0.932*** -0.931*** -0.931*** 

 (0.130) (0.131) (0.130)  (0.068) (0.068) (0.068)  (0.075) (0.075) (0.076) 

HHI  -0.453** -0.457** -0.452**  0.170 0.178* 0.159  -0.094 -0.097 -0.123 

 (0.183) (0.182) (0.183)  (0.103) (0.105) (0.103)  (0.112) (0.112) (0.107)    

Main office 0.379* 0.376*    0.379*  0.184* 0.189** 0.181*  -0.092 -0.094 -0.103 

 (0.216) (0.217) (0.216)  (0.095) (0.095) (0.095)  (0.078) (0.079) (0.079) 

District branch 0.082 0.081   0.082  -0.062 -0.061 -0.065  0.125* -0.126* -0.132** 

 (0.134) (0.134) (0.134)  (0.061) (0.061) (0.061)  (0.067) (0.067) (0.067) 

Branch population  0.002 0.002 0.002  -0.001 -0.001 -0.001  0.001 0.001 0.001 

 (0.003) (0.003) (0.003)  (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001) 

Branch - headquarter distance 0.107  0.108   0.108  -0.075*** -0.076***   -0.079***    0.019  0.019  0.013 

 (0.080) (0.080) (0.079)  (0.026) (0.026) (0.025)  (0.032) (0.032) (0.030) 

Branch - firm distance 0.127*   0.128*    0.127*    -0.063*** -0.064*** -0.060***  0.053*    0.053*    0.059*    

 (0.065) (0.065) (0.064)  (0.023) (0.023) (0.023)  (0.032) (0.032) (0.030) 

Rivals - firm distance -0.043 -0.043 -0.043  0.055** 0.056** 0.052*  -0.064** -0.064** -0.071**    

 (0.075) (0.075) (0.075)  (0.027) (0.027) (0.028)  (0.032) (0.032) (0.031) 

Intercept 7.637*** 7.649*** 7.646***  1.582*** 1.562*** 1.408***  3.492*** 3.500*** 3.051*** 

 (0.702) (0.699) (0.854)  (0.311) (0.312) (0.351)  (0.323) (0.325) (0.424) 
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Industry effects Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

Branch effects No No No  No No No  No No No 

Observations 3705 3705 3705  3703 3703 3703  3705 3705 3705 

R2  0.06  0.06  0.06    0.05  0.05  0.05    0.16  0.16  0.16  

            

Note: The table presents multivariate analysis of the impact of the loan officer’s gender on loan contract terms using the sub-sample of observations in year 2006 only. For 

the loan officer’s gender variables of relevance we utilize in all specifications the percentage of female loan officers at bank branches. Columns (1), (2), and (3) show 

results from OLS regression models with dependent variable the Interest rate charged by the bank. Columns (4), (5) and (6) show results from Probit models with 

dependent variable Collateral which is a dichotomous variable that takes the value of 1 if the credit line is collateralized and 0 otherwise. Columns (7), (8) and (9) show 

the results from Probit models with dependent variable Credit availability which is a dichotomous variable that takes the value of 1 if the firm borrows more than the 

amount granted on the credit line by the bank and 0 if the firm exhausts its credit limit or borrows strictly less than the credit limit. The table reports point estimates of the 

coefficients, followed by their standard errors in parentheses, corrected for clustering at the bank-branch level. Each regression includes industry fixed effects. The 

definitions and construction of the variables are in the Appendix. 
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TABLE 6: LOAN OFFICER GENDER ANALYSIS – MONO-GENDER BRANCHES – FULL SAMPLE 

                        

 Dependent Variables 

 Interest rate  Collateral   Credit Availability  

Female owner  -0.070 -0.130 -0.069      0.132* 0.198**  0.132*   0.119* 0.117   0.120*    

 (0.153) (0.165) (0.153)  (0.076) (0.082) (0.076)  (0.066) (0.071) (0.066) 

Relationship length  -0.093    -0.092   -0.085    -0.025 -0.025 -0.029  -0.275***    -0.275***    -0.264***    

 (0.079) (0.079) (0.092)  (0.025) (0.025) (0.023)  (0.027) (0.027) (0.030) 

Only Female loan officers  -0.119  0.290  0.023  -0.179  0.023  0.594*    

 (0.158)  (0.805)  (0.053)  (0.686)  (0.059)  (0.347) 

Only female LO x male owner  -0.210    0.121    0.020  

  (0.161)    (0.075)    (0.068)  

Only female LO x female owner  0.224    -0.376**    0.035  

  (0.222)    (0.191)    (0.092)  

Only female LO x relationship length   -0.055     0.027    -0.076*  

   (0.102)    (0.091)    (0.046) 

Firm size -0.051 -0.054 -0.051    0.238***    0.241***    0.238***     -0.117**    -0.118** -0.118** 

 (0.123) (0.122) (0.124)  (0.057) (0.057) (0.057)  (0.050) (0.050)  (0.050) 

Rationing  0.698***    0.698*** 0.697***            

 (0.126) (0.127) (0.126)         

Multiple lending  0.468* 0.459* 0.469*  -0.420***    -0.413***    -0.421***  -0.392** -0.392** -0.391**   

 (0.239) (0.238) (0.239)  (0.137) (0.138) (0.138)  (0.158) (0.158) (0.159) 

Other services  0.118 0.119 0.119  -0.248***    -0.251***    -0.250***    -0.856***    -0.856***    -0.855***    

 (0.173) (0.172) (0.173)  (0.087) (0.086) (0.087)  (0.084) (0.084) (0.084) 

HHI  -0.393* -0.399* -0.397*  0.084 0.090 0.086     -0.321***    -0.322***    -0.325*** 

 (0.226) (0.226) (0.226)  (0.103) (0.105) (0.103)  (0.112) (0.112) (0.111) 

District branch  0.058 0.055 0.056  0.052 0.055 0.052   -0.106* -0.106*    -0.108*    

 (0.188) (0.188) (0.188)  (0.050) (0.050) (0.050)  (0.062) (0.062) (0.062) 

Branch population  0.005 0.006 0.005  -0.001 -0.001 -0.001  0.001 0.001 0.001 

 (0.004) (0.004) (0.004)  (0.001) (0.001) (0.001)  (0.001) (0.001) (0.001) 

Branch - headquarter distance 0.214***   0.215***   0.212***  -0.070***   -0.072*** -0.069***  0.023   0.023   0.022    

 (0.064) (0.064) (0.064)  (0.023) (0.023) (0.023)  (0.027) (0.027) (0.027) 

Branch - firm distance 0.066   0.067 0.067  -0.063*** -0.063*** -0.064**  0.078**    0.078**   0.079**    

 (0.072) (0.072) (0.072)  (0.023) (0.023) (0.023)  (0.032) (0.032) (0.031) 

Rivals - firm distance 0.033 0.032 0.031  0.056**  0.058**    0.057**    -0.097*** -0.097***    -0.098***    

 (0.074) (0.074) (0.074)  (0.027) (0.027) (0.026)  (0.031) (0.031) (0.031) 

Year 2004 -1.094*** -1.095*** -1.095***  -1.243*** -1.244*** -1.242***  -0.098** -0.098** -0.099** 

 (0.084) (0.084) (0.084)  (0.089) (0.089) (0.089)  (0.046) (0.046) (0.045) 

Intercept 5.882*** 5.908***  5.832***  0.999** 0.972**  1.024**   3.164***  3.165***  3.099*** 

 (1.054) (1.055) (1.100)  (0.438) (0.440) (0.464)  (0.355) (0.355) (0.354) 
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Industry effects Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

Branch effects No No No  No No No  No No No 

Observations 3600 3600 3600  3629 3629 3629  3600 3600 3600 

R2  0.10 0.10 0.10   0.17 0.17 0.17   0.12 0.12 0.12 

            
Note: The table presents multivariate analysis of the impact of the loan officer’s gender on loan contract terms for the full sample using credit lines originated at bank branches 

populated by only male or only female loan officers. For the loan officer’s gender variables of relevance we utilize Only female loan officers which takes the value of 1 if all 

loan officers at the bank branch are females and 0 if all loan officers at the bank branch are males. Columns (1), (2), and (3) show results from OLS regression models with 

dependent variable the Interest rate charged by the bank. Columns (4), (5) and (6) show results from Probit models with dependent variable Collateral which is a dichotomous 

variable that takes the value of 1 if the credit line is collateralized and 0 otherwise. Columns (7), (8) and (9) show the results from Probit models with dependent variable Credit 

availability which is a dichotomous variable that takes the value of 1 if the firm’s borrowing exceeds the amount granted on the credit line by the bank and 0 if the firm exhausts 

its credit limit or borrows strictly less than the credit limit. The table reports point estimates of the coefficients, followed by their standard errors in parentheses, corrected for 

clustering at the bank-branch level. Each regression includes industry fixed effects. The definitions and construction of the variables are in the Appendix. 



 45 

TABLE 7: LOAN OFFICER GENDER ANALYSIS – MONO-GENDER BRANCHES – 2006 ONLY 

                        

 Dependent Variables 

 Interest rate  Collateral  Credit Availability  

            

Female owner  -0.086 -0.139 -0.087     0.179** 0.235***  0.180**  0.142* 0.132  0.143*    

 (0.129) (0.144) (0.127)  (0.083) (0.089) (0.082)  (0.074) (0.081) (0.074) 

Relationship length  -0.161*  -0.161* -0.164    -0.101*** -0.101*** -0.094***  -0.314***    -0.314***    -0.301***    

 (0.095) (0.095) (0.108)  (0.030) (0.030) (0.031)  (0.039) (0.039) (0.043) 

Only female loan officers  -0.223  -0.425   -0.011  0.399  -0.007  0.872* 

 (0.189)  (1.023)  (0.060)  (0.689)  (0.084)  (0.451) 

Only female LO x Male owner  -0.303    0.075    -0.023  

  (0.188)    (0.073)    (0.088)  

Only female LO x Female owner  0.097    -0.356    0.053  

  (0.240)    (0.234)    (0.102)  

Only Female LO x Relationship length   0.027    -0.055    -0.117*  

   (0.130)    (0.089)    (0.061) 

Firm size -0.117 -0.119 -0.117   0.108    0.110    0.109     -0.115*    -0.115* -0.115* 

 (0.111) (0.110) (0.112)  (0.072) (0.072) (0.072)  (0.060) (0.060)  (0.060) 

Rationing  0.766***    0.765*** 0.766***            

 (0.151) (0.151) (0.151)         

Multiple lending  0.425* 0.416* 0.424*  -0.739***    -0.730***    -0.738***  -0.436*** -0.438*** -0.436***   

 (0.241) (0.241) (0.242)  (0.147) (0.148) (0.147)  (0.163) (0.163) (0.164) 

Other services  0.031 0.030 0.030  -0.259***    -0.258***    -0.257***    -0.834***    -0.834***    -0.831***    

 (0.155) (0.155) (0.155)  (0.096) (0.095) (0.097)  (0.099) (0.099) (0.099) 

HHI  -0.422* -0.428* -0.420*  0.120 0.126 0.116   -0.352***    -0.352***    -0.360*** 

 (0.217) (0.216) (0.218)  (0.108) (0.110) (0.108)  (0.110) (0.110) (0.110) 

District branch 0.119  0.117 0.120  -0.027    -0.025 -0.028  -0.126 -0.126   -0.127    

 (0.193) (0.193) (0.193)  (0.064) (0.064) (0.064)  (0.089) (0.089) (0.089) 

Branch population  0.007 0.007 0.007  -0.002* -0.002* -0.002*  0.001 0.001 0.000 

 (0.004) (0.004) (0.004)  (0.001) (0.001) (0.001)  (0.002) (0.002) (0.002) 

Branch - headquarter distance 0.216***   0.218***   0.217***  -0.089***   -0.091*** -0.091***  0.034 0.035 0.033    

 (0.077) (0.077) (0.077)  (0.027) (0.027) (0.027)  (0.036) (0.036) (0.036) 

Branch - firm distance 0.102 0.102 0.101  -0.041 -0.041 -0.040  0.092**    0.092**   0.093**    

 (0.082) (0.082) (0.082)  (0.027) (0.027) (0.027)  (0.038) (0.038) (0.037) 

Rivals - firm distance 0.036 0.035 0.037  0.045  0.046    0.043    -0.080**    -0.080**    -0.082**    

 (0.079) (0.079) (0.079)  (0.033) (0.033) (0.033)  (0.034) (0.034) (0.035) 

Intercept 5.954*** 5.981*** 5.978***  2.103*** 2.076*** 2.053***  3.707*** 3.712*** 3.609*** 

 (0.965) (0.966) (1.020)  (0.494) (0.495) (0.504)  (0.529) (0.530) (0.538) 

Industry Effects Yes Yes Yes  Yes Yes Yes  Yes Yes Yes 

Branch Effects No No No  No No No  No No No 
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Observations 2082 2082 2082  2080 2080 2080  2082 2082 2082 

R2 0.077 0.077 0.077   0.045 0.046 0.045   0.139 0.139 0.140 

            

Note: The table presents multivariate analysis of the impact of the loan officer’s gender on loan contract terms using the subsample of year 2006 credit lines originated at bank 

branches populated by only male or only female loan officers. For the loan officer’s gender variables of relevance we utilize Only female loan officers which takes the value of 1 

if all loan officers at the bank branch are females and 0 if all loan officers at the bank branch are males. Columns (1), (2), and (3) show results from OLS regression models with 

dependent variable the Interest rate charged by the bank. Columns (4), (5) and (6) show results from Probit models with dependent variable Collateral which is a dichotomous 

variable that takes the value of 1 if the credit line is collateralized and 0 otherwise. Columns (7), (8) and (9) show the results from Probit models with dependent variable Credit 

availability which is a dichotomous variable that takes the value of 1 if the firm’s borrowing exceeds the amount granted on the credit line by the bank and 0 if the firm exhausts 

its credit limit or borrows strictly less than the credit limit. The table reports point estimates of the coefficients, followed by their standard errors in parentheses, corrected for 

clustering at the bank-branch level. Each regression includes industry fixed effects. The definitions and construction of the variables are in the Appendix. 
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FIGURE 1: MARGINAL IMPACT OF LOAN OFFICER GENDER ON COLLATERAL REQUIREMENTS – FULL SAMPLE 

 

 

Note: The figure shows the impact of the loan officer’s gender on the probability that the bank will require collateral. Specifically, we allow the variable Relationship 

length to vary between 0 and its maximum of 11,251 days. Using the coefficients estimated in Column (6) of Table 4, we predict the incidence of collateral, at each 

possible realization of Relationship length, when Female loan officers takes the value of 0 and the value of 1. The difference between these two probabilities is 

computed at each value of Relationship length. The series of these differences is plotted on the graph. 
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FIGURE 2: MARGINAL IMPACT OF LOAN OFFICER GENDER ON CREDIT AVAILABILITY  – FULL SAMPLE 

 

 

Note: The figure shows the impact of the loan officer’s gender on the probability that a borrower overdraws funds from the credit line. 

Specifically, we allow the variable Relationship length to vary between 0 and its maximum of 11,251 days. All other variables are kept at their 

median values. Using the coefficients estimated in Column (9) of Table 4, we predict the incidence of overdrawing, at each possible 

realization of Relationship length, when Female loan officers takes the value of 0 and when it takes the value of 1. The difference between 

these two probabilities is computed at each value of Relationship length. The series of these differences is plotted in the graph. 
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Appendix: List of Variables 

VARIABLE DEFINITION 

Interest rate The interest rate charged by the bank, expressed as a percentage  

Collateral 
A dichotomous variable that take the value of 1 if the credit line is 

secured by a real guarantee and 0 otherwise. 

Credit availability 

A dichotomous variable that takes the value of 1 if the borrower 

uses more or exhausts the amount granted on the credit line by the 

bank and 0 otherwise. 

Female owner  
A dichotomous variable that takes the value of 1if the owner of the 

firm is female and 0 if the owner of the firm is male. 

Female loan officers (in %) 

A continuous variable that measures the percent of female loan 

officers with decision-making power at the bank branch: 

constructed as the ratio of female loan officers to the total number 

of loan officers at the bank branch. Bounded between 0 and 1. 

Only female loan officer 

A dichotomous variable that takes the value of 1 if all loan officers 

at the bank branch are females and 0 if all loan officers at the bank 

branch are males. Used in the subsample of loan contracts 

originating from bank branches where all loan officers are either 

male or female. At the bank branches there are only female loan 

officers, 0 otherwise. 

Firm size 

A step variable that takes the value of: 1 if the borrower’s total 
sales are less than €250,000; 2 if the borrower’s total sales are 
between €250,000 and €1,500,000; and 3 if the borrower’s total 
sales exceed €1,500,000. 

Multiple lending  

A dichotomous variable that takes the value of 1 if the borrower 

has multiple bank-borrower relationships and 0 if the borrower has 

an exclusive relationship with this bank. 

Other services  

A dichotomous variable that takes the value of 1 if the bank branch 

provides other (besides the credit line) services to the borrower and 

0 otherwise. 

Relationship length (ln(1+Days)) 

A continuous variable that measures the length of the bank-

borrower relationship: constructed as the natural logarithm of 1 + 

the length of the bank-borrower relationship expressed in days. 

Main office 
A dichotomous variable that takes the value of 1 if the bank branch 

is the local headquarters of the bank and 0 otherwise. 

District branch 
A dichotomous variable that takes the value of 1 if the bank branch 

is located within an industrial cluster area and 0 otherwise. 

Branch – headquarter distance 
Natural logarithm of the distance in km between the bank branch 

and the bank’s headquarters 

Branch – firm distance 
Natural logarithm of the distance in km between the firm and its 

lending bank branch. 

Rivals – firm distance 

Natural logarithm of 25
th

 percentile of distances in km between the 

firm and bank branches of competing banks in the local credit 

market. 

HHI (Bank Branch) 

A branch-based Herfindahl-Hirschman Index of market 

concentration. The relevant market for each bank branch is 

determined by the postal area code where the branch is located. 

Branch population 
Population (in thousand) in the local credit market defined by the 

postal area code where the bank branch is located. 

 

 


