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Abstract 

We examine the relationship between the quality, quantity, completeness and 

timeliness of the information loan managers obtain from small businesses (SMEs) and the 

amount of short-term credit provided to them by looking at 828 loan-manager-SME 

relationships in Italy. The result suggests that a reduction in asymmetry of information is 

associated with a greater amount of credit. Moreover, the reduction in asymmetry of 

information has a relevant economic impact on the amount of short-term credit obtained: the 

amount of credit provided increases by 12% when asymmetry reduces by one notch. Our 

results are robust to alternative specifications and to endogeneity.  
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I. Introduction 

Most small and medium-sized enterprises (SMEs) are dependent on bank finance but 

face difficulties in accessing credit due to the opaqueness of the information available about 

such firms (Berger and Frame 2007; Mason and Stark 2004).  

Regardless of the important role of the information obtained, and the fact that 

information asymmetry is considered to be a major obstacle to accessing credit (Petersen and 

Rajan 1994), the focus is often placed on examining the role of variables affecting 

information asymmetry, such as relationship length (Petersen and Rajan 1994; Petersen and 

Rajan 1995), the closeness of the interaction between the loan manager and the SME’s 

management (D'Auria, Foglia, and Marullo Reedtz 1999), the bank’s involvement in the 

firm’s management (Elsas and Krahnen 1998) or the physical distance between the lender 

and the borrower (Alessandrini, Presibitero, and Zazzaro 2009; Petersen and Rajan 2002). 

The purpose of our research is to directly explore the association between the reduction in 

information asymmetry and the bank credit provided to SMEs.  

We rely on a unique dataset that contains 828 loan-manager-SME relationships 

collected from sixteen small local cooperative banks in northern and central Italy that are 

characterised by relatively short lines of command. A survey was completed by the loan 

managers, i.e., the people inside the bank who are in charge of processing loan applications 

and monitoring customers’ performance. All loan managers involved in the research have 

direct contact with customers (and are not simply asked to analyse and evaluate paperwork 

produced by others). The survey collected data about the loan managers’ evaluations of the 

information provided by their customers along four dimensions: quality, quantity, 

completeness and timeliness. In addition, the survey asked for financial information about the 

customers as well as about the relationship between the loan manager and the customers. The 

dataset has also been enriched with information about the structures of the banks involved in 
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the survey. We test the role of a reduction in information asymmetry on access to credit by 

regressing the loan manager’s evaluation of the quantity, quality, completeness and timeless 

of the information received from the firm, and a set of control variables, on the (log of) short-

term credit access. However, our analysis could be affected by endogeneity. Firstly, it could 

suffer from simultaneity, since the information collected by banks could be influenced by the 

amount of the loan: larger loans could be associated with a larger amount of information 

being collected and thus reduced information asymmetry. Thus, we re-estimate our basic 

model using three-stage least squares, and by considering both the amount of short-term 

lending and reduction in information asymmetry as endogenous variables. Secondly, the 

reduction in information asymmetry could depend on the bank structure: that is, the 

association between credit and information asymmetry could, in fact, reflect bank 

characteristics instead of the role of the reduction in information asymmetry. In order to 

address this issue, we re-estimate the model by instrumenting the reduction in information 

asymmetry using bank characteristics (namely, layers of control). 

We find a positive association between the amount of credit and the reduction in 

information asymmetry, and the results are robust to controlling for the aforementioned 

endogeneity issues and alternative specifications. We also examine the economic impact of 

reduced information asymmetry and find that the amount of short-term credit obtained 

increases by 12% if information asymmetry reduces by one notch. 

II. Previous research 

SMEs tend to rely on bank lending as their main source of external finance because 

their limited size prevents them from accessing the capital markets. In addition, SMEs are 

characterised by a very high level of opacity that affects their ability to access equity finance 

as well as bank credit (Berger, Klapper, and Udell 2001). Simply put, due to the limited 

quantity and accuracy of information available (Berger and Frame 2007; Mason and Stark 
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2004), banks struggle to distinguish SMEs that will repay their loans from those that will not. 

Information generation and management are expensive for both banks and SMEs, even if 

they produce benefits for both. 

Banks collect and process relevant loan information, which generates ex ante costs in 

terms of the time and expertise required of the loan managers (Stein 2002). However, a 

thorough analysis of the customer also generates benefits, since the more information they 

gather, the better they can evaluate the customer’s riskiness, the lower is the risk of incurring 

future losses, and the higher is the profit that can be extracted from the customer (Fredriksson 

and Moro 2014). In addition, the more information they access, the less they have to rely on 

complex covenants and collateral to stimulate appropriate borrower behaviour and reduce the 

loss in the case of borrower default (Lehmann and Neuberger 2001).  

SMEs face ex ante costs due to the time they have to spend producing information to 

satisfy the banks’ requests. In addition, by sharing their knowledge and know-how (Easterby-

Smith, Lyles, and Tsang 2008), which are typically sources of competitive advantage for such 

firms (Bhattacharya and Ritter 1983; Himmeberg and Petersen 1994), SMEs incur the risk 

that the financial partner (namely the loan manager) will accidentally disclose such sensitive 

information to competitors, suppliers or customers and, thus, compromise the firm’s 

performance and success in the medium/long term (Elargovan and Shapiro 1998). However, 

by disclosing the information required by banks, SMEs can benefit by increasing the 

probability of acceptance, increasing the amount of credit made available to them, and 

decreasing the amount of collateral/guarantees required (Binks and Ennew 1996; Zecchini 

and Ventura 2009).  

Previous research has concentrated on the factors affecting the loan managers’ ability 

to access information. These factors can be grouped into the following two categories: (i) 

characteristics of the market, the bank or the SME, and (ii) characteristics of the relationship 
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between the SME and the bank. With regard to the former category, the concentration of the 

financial system (Neuberger, Pedergnana, and Räthke-Döppner 2008), the complexity of the 

bank, since banks with a more complex structure tend to require more hard information that 

can be difficult for SMEs to produce (Berger et al. 2005), the geographic distance between 

bank and borrower, since banks that have distant customers tend to rely more on hard 

information (Alessandrini, Presibitero, and Zazzaro 2009) and the age of the firm (Petersen 

and Rajan 1994; Angelini, Di Salvo, and Ferri 1998) are considered to be relevant factors. As 

far as the relationship between the SME and the bank is concerned, research stresses the roles 

of the length and breadth of the relationship (Petersen and Rajan 1995; Elsas 2005; Berger 

and Udell 1995). Stronger relationships make it more difficult for the customer to hide 

information and easier for the bank to extrapolate additional information about the customer’s 

performance (Howorth, Peel, and Wilson 2003), but also lead to hold-up costs for the firms 

(Greenbaum, Kanatas, and Venezia 1989; Farinha and Santos 2002; Sharpe 1990; Rajan 

1992). All in all, industry concentration tends to favour banks that are in a better position to 

evaluate customers’ creditworthiness, while previous research is inconclusive on the benefit 

for the borrower. 

Research on the impact of information on the loan manager’s lending decision is, 

however, much more limited. Van Caneghem and Van Campenhout (2012) discover a 

positive relationship between the amount and the quality of financial statement information, 

and SME leverage. Similarly, studies on the impact of audited financial statements on interest 

rates find that voluntary audits lower interest rates (Blackwell, Noland, and Winters 1998; 

Minnis 2011; Kim et al. 2011). These results suggest that the assurance delivered by an audit 

has informational value for the bank, which, in turn, results in a reduction in the cost of 

credit. In contrast, Niemi and Sundgren (2012) do not find modified audit opinions to have an 

impact on credit availability. The results of Elsas and Krahnen (1998) show that banks that 
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obtain more exhaustive and timely information are more supportive of SMEs, granting them 

more credit, while Lehmann and Neuberger (2001) uncover a positive correlation between a 

set of variables measuring the interaction between the loan manager and the SME’s 

management, and credit availability. 

We aim at investigating directly whether and how a reduction in information 

asymmetry affects the credit provided to SMEs. If the credit provided to the SME is affected 

by reduced information asymmetry, then the SME should act proactively and disclose the 

required information to the bank as quickly and effectively as possible in order to enhance its 

access to financial resources, as long as the costs they incur in generating the information are 

smaller than the benefits they enjoy in terms of greater access to credit. A reduction in 

information asymmetry can have a more relevant impact in the case of lending relationships 

that are revised frequently, such as those relating to short-term debt. Indeed, any decision to 

renew, expand or close credit lines, as well as the determination of new conditions, is taken 

each time credit is rolled over, and hence is based on the loan manager’s most recent opinion 

and the current situation regarding information asymmetry. Thus, in line with previous 

studies (Petersen and Rajan 1994; Berger and Udell 1995), we focus on the short-term credit 

provided to firms. 

The measurement of information asymmetry is not an easy task. We suggest that it is 

a construct comprising four different dimensions: quantity, quality, completeness and 

timeliness of information. Changes in any of these dimensions will directly affect the 

information asymmetry faced by the loan manager: the more information the loan manager 

obtains, the better the quality of the information, and the more complete or timely it is, the 

greater the reduction in information asymmetry will be and the higher will be the amount of 

short-term credit awarded by the loan manager. Against this backdrop, we propose the 

following hypothesis: 
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Hypothesis: A reduction in information asymmetry exerts a positive effect on 

the amount of short-term credit granted to the SME. 

In order to test it, we first test whether the quantity of information provided by the 

SME exerts a positive effect on the amount of short-term credit granted to it. Next, we test 

whether the quality of information provided by the SME exerts a positive effect on the 

amount of short-term credit granted to it. Finally, we test whether the completeness and the 

timeliness of information provided by the SME exert positive effects on the amount of short-

term credit granted to it. We also re-test our hypothesis by using a latent variable (factor) that 

is derived from all the four information dimensions. 

III. Data and methodology 

Data 

The Italian economic system is characterised by a large number of very small, usually 

family-run firms, sometimes grouped into small industrial districts that allow SMEs to 

develop strong cooperation. Firms are typically managed by their owners (be they families, 

single entrepreneurs or small groups of entrepreneurs), who are very protective with respect 

to opening the firm up to new shareholders. Thus, firms rely mainly on finance obtained from 

the historical shareholders (equity and retained profits) and the banking system (bank debt), 

as well as trade credit provided by suppliers. The Italian financial system is characterised by a 

few large banks that operate both nationally and internationally, and a large number of small 

local banks that operate locally. 

The present research relies on a sample of sixteen small, local cooperative banks that 

agreed to participate in the data collection process, which took place at different points in 

time between 2005 and 2012. In detail, four banks provided the data in 2005, four banks 

filled out the survey in 2006, two banks gave us the data in 2007 and, finally, six banks 

provided the data in 2012. The observations are unmatched at both bank and firm level and, 
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thus, prevent us from pursuing a panel data analysis at firm level. All banks in the sample are 

cooperative banks characterised by relatively short lines of command (no more than ten 

levels between the top management and the loan officer). Their strategy is based on 

collecting savings from the local community and employing them to finance local enterprises. 

They are characterised by a strong historical link with the local community (all the 

shareholders are members of the local community and each can own only one share of the 

bank), and with the mission of helping the community to develop (Hakenes et al. 2014). They 

are quite profitable (even if profit maximisation is not their mission), and usually face a low 

level of write-offs. Profits are systematically reinvested into bank operations. On average, 

cooperative banks represent around 15% of the Italian bank market, but the variance is high. 

All banks in the sample operate in the northern and central parts of Italy, where they have a 

market share of up to 40% of the market, thus considerably higher than the national average.  

We collected the data by asking the loan managers to complete a survey. These loan 

managers were, for the most part, local branch managers, and in all cases they were the bank 

employees in charge of dealing with SMEs, both collecting information and monitoring the 

customer’s activity and performance. Moreover, the loan managers involved in the data 

collection process had some room for manoeuvre in terms of lending decisions and lending 

conditions (Cerqueiro, Degryse, and Ongena 2011). Interestingly, when they could not make 

the final lending decision (for loans above a given threshold or for customers in distress), 

they would be asked to produce the paperwork that would then be used by the decision 

maker, and to express their personal opinion about the creditworthiness of the customer. In 

the case of the largest banks in the sample the loan managers operated centrally, but even in 

this case they had direct contact with the customers, both when collecting information and 

when monitoring them. 

Our unit of analysis is the firm-bank relationship. For each branch we selected a 



10 
 

random sample of SMEs1 by selecting every nth customer. The process produced a 

completely random sample of observations. We considered only those firms that had an 

established relationship with the bank. 

In the questionnaire, for each SME in turn, the loan managers were asked to give a 

score between 1 (very poor) and 5 (very good), with 3 representing the neutral point, for the 

amount of information received, the quality of the information received, the completeness of 

the information received, and the timeliness of the information received. In addition, the loan 

managers provided information about the intensity of their relationship with each SME (e.g. 

number of formal meetings during the year, number of times they reviewed the credit during 

the year). We also collected data relying on the banks’ internal information systems, which in 

turn draw their data from public databases maintained by chambers of commerce/firm 

registries (e.g. all financial data from the firms’ annual financial reports) and from the Bank 

of Italy’s database (Centrale Rischi), which records the credit provided by banks to each of 

their customers, updated monthly. Finally, we used the information provided by the Bank 

Lending Survey (BLS), which is carried out each quarter by the Italian central bank on behalf 

of the European Central Bank. The BLS provides reliable indicators about whether the 

lending activity in the quarter under consideration is expanding or shrinking. We also 

included some data on the banks’ performance extracted from their annual financial reports. 

The final sample comprises 828 bank-firm relationships. 

Methodology 

Our research relies on the questionnaire the loan managers were asked to fill out 

regarding their level of satisfaction with the information they receive. One could argue that 

our approach might be biased, as loan managers might have an inherent incentive to answer 

                                                 
1 SMEs are defined as per European Commission Recommendation 2003/361/EC, that is, businesses with a 
turnover below €50m, with fewer than 250 employees and with less than €43m in total on their balance sheets, 
excluding agricultural firms. 
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the questions in a way that does not make them look negligent. We addressed this potential 

issue by granting the respondents total anonymity during the data collection and data 

analysis: (i) the loan manager is not identifiable by name in any way; (ii) we did not share the 

dataset with the banks. Both aspects were explained to the loan managers in order to make 

them aware that no one would be able to judge them based on their answers. 

A second criticism that can be raised is related to the fact that we use unmatched data 

at a firm level collected at different points in time between 2005 and 2012. In order to check 

whether the way the data have been collected might be an issue we examined the yearly sub-

samples, looking for differences in the characteristics of the firms and banks. There are no 

significant differences between the years in terms of firms’ characteristics (e.g. average 

sales), bank risk (e.g. write offs), or supply or demand of credit. Thus, we conclude that there 

is no effect linked to the fact that the data have been collected at different points in time. 

To test the hypothesis, we consider the role of each dimension of the reduction in 

information asymmetry by estimating four regressions, in which we consider quality, 

quantity, timeliness and completeness of information separately. The specifications are 

estimated using ordinary least squares (OLS). 

In order to test the joint effect of the four dimensions, we rely on factor analysis, 

which allows us to extrapolate a latent variable from the four items. Actually, the factor 

analysis technique enables one to describe the variability among a set of correlated variables 

in terms of a potentially lower number of unobserved variables (“factors”). In our case, our 

expectation is that variations in the four observed variables that measure the reduction in 

information asymmetry reflect variations in one unobserved latent variable, namely the 

reduction in information asymmetry. Factor analysis searches for such joint variations in 

response to unobserved latent variables. Then, the four observed variables are modelled as 
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linear combinations of the potential factor plus error terms2 and then entered in the regression 

as independent variable. 

Next, we implement a set of robustness checks. First, our analysis could suffer from 

simultaneity: Reduction in information asymmetry may depend on the amount of credit 

provided by the bank, since the greater the amount of short-term credit provided to the 

customer, the more information the bank can ask for and the higher the reduction in 

information asymmetry will therefore be. In order to address the simultaneity issue, we 

estimate two simultaneous regressions in which we model reduction in information 

asymmetry and the amount of the short-term loan as endogenous variables by using the three-

stage least squares approach (Zellner and Theil 1962). If there are no issues linked to 

simultaneity, then the role of reduction in information asymmetry, as an independent 

variable, will not change in the simultaneous regressions. 

Secondly, there could be a correlation between bank structure and information used 

(Liberti and Mian 2009): the more layers of command there are, and the more complex the 

decision process is, the greater will be the amount of information requested and, implicitly, 

the lower will be the information asymmetry. We cannot rule out such an issue even though 

the banks in our sample are quite similar to one another. In order to address the possibly 

different roles of the independent variable, we re-estimate the regressions, instrumenting the 

reduction in information asymmetry using the number of layers of command of the bank. In 

fact, this variable is uncorrelated to the amount of the loan provided to the customer, but 

correlated to the reduction in information asymmetry. If our original independent variable 

                                                 
2 The analysis followed several steps: firstly, we employed factor analysis to test whether a ‘factor that measures 
the reduction in the asymmetry of information’ could be derived from the vector comprising the four items. 
Then, the factor was extracted from the four items. In the next step, we examined the relationship between the 
latent variable, reduction in asymmetry of information, and the amount of short-term credit obtained, which we 
did by regressing the scores for the factor and the control variables against the amount of short-term credit made 
available to a firm. These specifications too were estimated using OLS. The analysis was carried out using 
STATA version 13. 
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measures the reduction in information asymmetry and not the bank structure, then the 

instrumented reduction in information asymmetry should not be significant. Third, we re-

estimate the standard errors (and significance levels of the covariates) using a bootstrap 

estimation (Efron and Tibshirani 1998). 

Then, we move on to examining the economic impact of the reduction in information 

asymmetry. We estimate the marginal effects, verifying how a change of one notch in the 

reduction in information asymmetry impacts on the amount of credit obtained by the SME. 

IV. Description of variables 

Dependent variable 

Measuring the amount of credit provided to firms is not a trivial task since different 

types of credit can be examined (Berger and Udell 1995). Previous research has tended to 

focus on the short-term credit provided to firms. We follow such an approach since our 

expectation is that reduced information asymmetry will have a greater effect on credit that is 

revised regularly and that is rolled over. Actually, each time credit is rolled over, the loan 

manager scrutinises the firm, taking its most recent performance and its managers’ most 

recent behaviour into consideration. The loan manager may decide to renew the credit line on 

the same terms, expand it according to a request from the firm’s management, reduce it, or 

close it down (Petersen and Rajan 1995). Thus, the loan manager’s most recent opinion about 

the information he/she has about the firm can influence the amount of short-term credit 

he/she grants. In contrast, not only can long-term credit be the result of a lending decision 

taken many years ago in a completely different context, but banks also tend to provide long-

term credit on a transaction-lending basis in order to allow a firm to buy assets (Berger and 

Udell 2006). SMEs, in fact, tend to lease the assets they need more often than buy them. In 

line with previous research, therefore, the specifications our analysis rely on the natural 

logarithm of short-term credit (LOG_SHORT_TERM_DEBT) granted by the bank, 
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independent of the amount of credit currently used by the firm. 

Reduction in information asymmetry  

The survey instrument measures the reduction in information asymmetry according to 

a vector of four items. The loan managers were asked to evaluate each item on a Likert scale 

ranging from 1 to 5. The mode score is 4 (“good”) for all items. The average for each item is 

always above 3: the item on quality of information has the highest average (3.96) while 

timeliness of information has the lowest average (3.81) (detailed data reported in Table 1). 

The Pearson’s correlation coefficients are between +0.722 (timeliness of information and 

quantity of information) and +0.797 (completeness of information and quality of information) 

and all are statistically significant. We use each item separately as an independent variable. 

The high correlations among the items suggest that it may be possible to build up a 

common construct representing the reduction in asymmetry of information. As explained in 

the methodology section, we perform a factor analysis in order to verify whether a latent 

variable can be extracted from the four items and then to build it up. Our expectation is 

confirmed by the Cronbach’s alpha3. Moreover, the Kaiser-Meyer-Olkin test supports the 

adequacy of the sample4, suggesting that factor analysis of the items is a good approach. All 

in all, the analysis implies that the reduction in information asymmetry construct can be 

properly extracted by using all four dimensions of the vector. From the extraction of the 

factors, the first factor is found to explain 81.45% of the variance and is the only one with an 

eigenvalue greater than 1 (3.2578). All variables load at .8734 (timeliness of information) or 

higher on the component. Thus, the results of the factor analysis suggest that reduction in 

asymmetry of information is a single complex entity that draws on the quantity, quality, 

timeliness and completeness of the information the bank accesses. Detailed results of the 

                                                 
3 .9216 - above the threshold of .90 (Nunnally 1967). 
4 .8575 - above the suggested threshold of .80. 
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analysis are reported in Table 1. 

------------------- 

TABLE 1 HERE 

------------------- 

As a consequence, one factor (defined as INFO) is extracted, and the scores are saved 

for inclusion in the regression analysis used to test the hypothesis. 

Control variables 

A set of control variables are included in the regressions to capture the economic and 

social environment, the firm and bank characteristics, as well as the characteristics of the 

relationship between the loan manager and the SME manager. 

First, we control for the environment and the level of competition among banks by 

including in the regression the number of banks that operate in the municipalities covered by 

the banks participating in our survey (N_BANKS), as previous research stresses the effect of 

bank competition on firms’ access to credit (Neuberger, Pedergnana, and Räthke-Döppner 

2008; Hernandez-Canovas and Martınez-Solano 2007). There is no Herfindahl-Hirschman 

index available at either the municipality or provincial level that can be used as a more 

precise measure of bank concentration. 

In addition, we try to control for the demand for credit. Since there are no specific 

data on the demand for credit at the local level, we decided to use the change in the loans 

provided by the banks as a proxy (CHANGE_LOANS). We are aware that this measure has 

limitations. However, positive values tend to imply an increase in the credit provided to 

customers, which can be interpreted as the result of the demand for credit that the bank 

satisfies by providing more credit.  

The propensity of a bank to lend is affected by its performance. Thus, we include the 

ratio of write-offs to total assets (WRITE_OFFS_ASSETS) in the regression since it 
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measures the impact of the write-offs on the overall bank performance and, thus, the bank’s 

capability to properly manage the funds it collects. In addition, we control for bank 

profitability using the return on assets (BANK_ROA). 

Previous literature discusses the impact of single versus multiple bank relationships 

(Petersen and Rajan 1994), stressing the fact that multiple relationships can, on the one hand, 

increase the asymmetry of information faced by the bank (Detragiache, Garrella, and Guiso 

2000), but on the other hand help the firm to avoid being held up in the relationship (Farinha 

and Santos 2002; Howorth, Peel, and Wilson 2003). Since we were not able to collect this 

information from the banks, we use as a proxy the percentage of credit used with respect to 

the overall credit provided (PERC_USED). The more of the provided credit is used, the fewer 

alternative sources will be utilised and the more concentrated the firm’s borrowing will be in 

one bank or a small number of banks. Thus, the closer the value is to 100%, the more 

intensively the firm is using the line of credit, the more the firm is depending on the bank and 

the more power the bank has over it. 

Since the observations were collected between autumn 2005 and autumn 2012, it is 

important to control for differences in credit supply over time. During periods of expansion in 

the provision of credit, it is easier for firms to access credit than it is in periods when the 

credit available in the financial markets is shrinking. To allow for this, we use the BLS index 

produced by the Bank of Italy on behalf of the European Central Bank. This index is 

produced every three months via a survey administered to a sample of loan managers, who 

are asked to score their strategy for the next quarter on a five-point Likert-type scale ranging 

from -1 (relaxed approach in providing credit to customers) to +1 (rigid approach in 

providing credit to customers). We use the index for small or medium-sized firms.  

We decided to avoid using additional variables to control for the general economic 

environment. In fact, we inspect the correlation between BLS, the change in national GDP 
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and the national unemployment rate. We find very high and significant correlations (well in 

excess of .60), which implies that by considering them in the specification we would incur 

multicollinearity issues. 

We also include some controls for firm characteristics. First we account for firm size 

by including the (natural logarithm of the) firm’s annual total sales (LOG_TURN): Usually, 

bigger firms need more finance, are considered lower risk since they are in a better position 

to diversify the risks they incur in their business activity, and have greater negotiating power. 

Thus, LOG_TURN is expected to be positively related to the amount of credit provided. We 

also use the return on sales (ROS), defined as EBIT/SALES, which measures the capability 

of the firm to extract a profit from its sales. A positive association is expected between ROS 

and short-term credit. 

The finance literature points out that personal guarantees or commitments to cover a 

loan, made by the firm’s shareholders/managers, have two different roles: first, by providing 

the bank with cover, they reduce the loss in the case of default; second, they align the 

borrower’s interests with those of the lender, addressing the problems of moral hazard and 

adverse selection by increasing the stake that the SME’s management and shareholders have 

in the venture and thus their interest in putting as much effort as possible into making the 

venture a success. We measure the provision of personal collateral (PERS_COLL) using a 

dummy variable that has the value 1 when personal collateral is provided and 0 otherwise. 

The dummy measures whether the firm’s managers/shareholders have provided the bank with 

personal guarantees (general guarantees committing that they will pay back the loan should 

the firm default on it) and/or are using their personal assets as collateral for the loan. Banks 

can also accept the firm’s assets as collateral in order to be sure of recovering the loan should 

the firm go under. We use a dummy variable (FIRM_COLL) that has the value 1 when the 

firm’s assets have been used as collateral for the bank loan and 0 otherwise. 
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Monitoring activity can also impact on the amount of credit provided to the firm. We 

control for it using the number of times in a year the loan manager re-examines the 

creditworthiness of a firm (FREQ_REV). In fact, on the one hand, more intense monitoring 

provides the bank with a clearer idea about the firm’s performance: this would imply a 

positive relationship between FREQ_REV and the amount of short-term credit. On the other 

hand, a bank may decide to intensify its monitoring activity for customers who are less 

creditworthy, which would imply a negative relationship. Traditionally, additional variables 

that measure the intensity of the relationship, such as the length or intensity of the interaction, 

are included in the regressions. However, we do not use them since they present a high 

correlation with our independent variables and thus generate problems of collinearity in the 

model. In fact, we exploit their correlations with INFO by using them in our robustness 

checks. We model INFO using two variables linked to the relationship between the bank and 

the firm. We use the (natural logarithm of the) length of the relationship (LOG_LENGTH), 

since the longer the relationship is, the more information the loan manager will be able to 

access (Berger and Udell 1995). In addition, we use the intensity of the loan manager’s 

interaction with the SME’s management (FREQ_MEET), since the more intense the 

interaction is, the more information the loan manager should be able to access (Harhoff and 

Körting 1998). To gather this information, we asked the loan managers how many formal 

meetings they had each year, with each of the firms in the sample, to discuss the firms’ 

performance and financial needs. These two covariates, together with (the log of) the amount 

of short-term credit provided (LOG_SHORT_TERM_DEBT), allow us to set up the second 

regression in which INFO is the dependent variable. 

In order to check that our measures of reduction in information asymmetry are not 

simply measuring the bank’s structure, we use a covariate that is an explicit measure of the 

bank’s complexity: the number of layers of command (STRUCTURE). More precisely, we 
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instrument INFO by generating INFO_IV using STRUCTURE as the independent variable. 

Table 2 reports the basic statistics. 

--------------------- 

TABLE 2 HERE 

--------------------- 

The average turnover of the firms in the sample is €2,022,569, while the average 

short-term debt is €244,449. The loans are widely collateralised (PERS_COLL: 78%). The 

relationships appear to be long-lasting (the average is over 14 years). INFO has an average of 

zero and a standard deviation of one since it is the result of the factor analysis (principal 

component analysis): the observations are centred on each dimension. INFO shows the 

expected Pearson correlation with the dependent variables; although the correlation is not 

very strong (+0.052), it is significant. Interestingly, FREQ_REV and FREQ_MEET have 

opposing correlations with the variable INFO (respectively -0.15 and +0.18).  

V. Findings 

We estimate four OLS regressions: the first considers the quantity of information, the 

second the quality of information, the third the timeliness of information and the last one the 

completeness of information. The results are reported in Table 3. 

--------------------- 

TABLE 3 HERE 

--------------------- 

None of the regressions present problems with either heteroskedasticity5 or 

multicollinearity6. All of the regressions are significant (p<0.0001) and all have an adjusted 

R² between.2823 and.2859. 

                                                 
5 We obtain a Breusch-Pagan/Cook-Weisberg test result of between p=0.2535 and p=0.4216 in each regression. 
6 The highest variance inflation factor (VIF) is between 2.29 and 3.15 in each regression; the mean VIF is 
between 1.57 and 1.60 in each regression. 
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Competition (N_BANKS) is significant and positively related to the amount of short-

term credit: possibly, the pressure to retain customers in a more competitive environment 

makes a bank more prone to provide credit to the current customers. The profitability of the 

banks (BANK_ROA) is positively and significantly related to the amount of credit: more 

profitable banks are in a better position to lend to customers. The ratio of write-offs to assets 

is negatively related to the amount of credit. BLS shows a positive sign, but is not significant, 

suggesting that the supply of credit does not affect the credit obtained by the firms in our 

sample. Our proxy that measures the level of concentration of a firm’s borrowing in one or a 

small number of banks is not significant.  

FIRM_COLL is significant and has the expected sign, while PERS_COLL is not 

significant. Larger firms (LOG_TURN) access more short-term credit, as expected, and the 

variable is significant. ROS is not significant. FREQ_REV has a positive sign and is 

significant, supporting the view that more intensive monitoring activity increases the amount 

of short-term credit provided to SMEs.  

With regard to the variables that measure the reduction in information asymmetry, all 

four are significant and positively correlated to the amount of short-term debt: the more 

information the bank obtains, the more short-term credit it provides to the firm; the better the 

quality of information, the more short-term credit it provides to the firm; the more timely is 

the information the bank obtains, the more short-term credit it provides to the firm; the more 

complete is the information provided, the more short-term credit the bank provides to the 

firm. 

In order to estimate the joint effect of all four dimensions, we estimate three different 

regressions: the first contains only the control variables; the second includes INFO, that is, 

the factor; the third is the parsimonious one and maximises R2. In order to produce the last 

regression, we proceed stepwise: we drop the variables that are less significant one by one 
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and check each time whether the adjusted R2 improves. We stop the process when R2 starts to 

worsen when we exclude an additional covariate.  

 The results of the analysis are reported in Table 4. 

--------------------- 

TABLE 4 HERE 

--------------------- 

None of the regressions present problems with heteroskedasticity7 or 

multicollinearity8. 

The basic specification, which considers the control variables only, has an adjusted R² 

of .2809. BANK_N, WRITE_OFFS_ASSETS and BANK_ROA are significant and have the 

expected sign, whereas the variables that measure loan supply (CHANGE_LOAN) and loan 

demand (BLS) are not significant. The fact that a firm concentrates its banking activities in 

one bank or a few banks is not significant either. FIRM_COLL is significant and has the 

expected sign, while PERS_COLL is not significant; LOG_TURN is significant and 

positively associated with short-term credit. FREQ_REV has a positive sign and is 

significant, while ROS is not significant.  

Specification F includes the variable INFO. The adjusted R² improves to .2847. INFO 

has p<0.001 and is positively related to the level of short-term credit provided. Including 

INFO does not affect the signs or the significance levels of the other covariates.  

The last regression (specification G) drops the variables that are not significant, 

striving to maximise the adjusted R2, which improves to .2862. There are no changes in the 

significance levels of the remaining variables. 

                                                 
7 For the regression with the controls (specification E), we obtain a Breusch-Pagan/Cook-Weisberg test result of 
p=0.3691; for the regression that includes INFO (specification F), the same test produces a result of p=0.2955. 
Finally, for the parsimonious one (specification G), we obtain p=0.2632. 
8 The highest VIF is 3.46 – N_BANKS – in the regression including all controls and INFO; the highest mean 
VIF is 1.69, in specification G. 
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Prima facie, our analysis supports our hypothesis: when banks face reduced 

information asymmetry they are more supportive of firms, which benefits the latter as they 

can access larger loans. 

Robustness checks: Endogeneity  

It could be argued that there is simultaneity between the amount of credit provided 

and reduction in information asymmetry, as banks might ask for different information 

depending on the amount of credit they provide. To examine this issue we estimate a 

simultaneous specification using three-stage least squares (Zellner and Theil 1962): the first 

specification has INFO as the dependent variable, the (log of) the length of the relationship 

(LOG_LENGTH) and how frequently the loan manager meets the top management of the 

firm, that is, whether they meet once a year, twice a year or at least every quarter 

(FREQ_MEET), as exogenous independent variables, and (the log of) the short-term debt 

(LOG_SHORT_TERM_DEBT) as an endogenous independent variable. This specification 

considers that reduction in information asymmetry may be affected by time, since 

information can be accumulated over time, by the intensity of the relationship, and by the 

amount of the loan. The second simultaneous regression has LOG_SHORT_TERM_DEBT 

as the dependent variable, INFO as the endogenous independent variable, and all the other 

variables considered in specifications F and G as exogenous controls. The results of the 

regressions are reported in Table 5. 

--------------------- 

TABLE 5 HERE 

--------------------- 

Specification H considers all the variables. R2 is .0927 in the case where INFO is the 

dependent variable and .2468 when LOG_SHORT_TERM_DEBT is the dependent variable. 

Interestingly, INFO appears to be affected by LOG_LENGTH and FREQ_MEET: the longer 
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the relationship and the more intense the interaction between the loan manager and the firm’s 

management, the greater is the reduction in the asymmetry of information9. The second 

simultaneous regression shows that endogenous INFO is positively and significantly related 

to LOG_SHORT_TERM_DEBT. All in all, there is no substantial increase in the amount of 

information requested by the loan manager when a larger loan is being asked for. As a result, 

the regressions rule out the endogeneity issue. Specification J excludes the variables that are 

not significant.10  

The second endogeneity issue relates to the fact that INFO could be affected by bank 

characteristics. Larger banks, which are characterised by more formal lines of command and 

more complex organisational structures, tend to ask their customers for more information. As 

a consequence, in larger banks, the reduced information asymmetry may simply result from 

the fact that the bank forces firms to provide more information. If this were true, then the 

relationship between INFO and short-term credit would, in fact, explain the impact of a 

different organisational structure and not that of the reduction in information asymmetry. 

Although the banks in our sample are quite similar, dimensionally speaking, we cannot rule 

this issue out. Thus we re-estimate specifications F and G, instrumenting INFO (INFO_IV) 

by using as a proxy for bank complexity the number of layers of command (STRUCTURE). 

In fact, we have to estimate a slightly different model because STRUCTURE is quite highly 

correlated to other bank-related variables. We find that the number of layers of command is 

uncorrelated to the amount of short-term credit a firm is able to access (correlation -0.144 and 

not significant). At the same time, it is positively correlated to INFO, so that the larger and 

                                                 
9 It could be argued that the results of specification H suggest that, by using INFO in specifications F and G, we 
are measuring LOG_LENGTH and FREQ_MEET. In fact, the very low R2 suggests that this is not the case: 
INFO is affected by LOG_LENGTH and FREQ_MEET but since they explain only 9% of INFO’s variance, we 
cannot reduce INFO to LOG_LENGTH and FREQ_MEET. 
10 We also test specifications A, B, C and D for simultaneity, re-estimating the simultaneous regressions using 
each item of information asymmetry reduction. In that case too, no simultaneity issues emerge. 
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more complex is a bank, the more information it asks for (correlation +0.363 and significant). 

If INFO_IV is significant, this will mean that INFO, in fact, reflects reduced information 

asymmetry as a result of the bank’s structure; if INFO_IV is not significant, this will mean 

that INFO measures the reduction in asymmetry of information independent of the bank’s 

structure. The results of the regression with INFO_IV using two-stage least squares are 

reported in Table 6. 

--------------------- 

TABLE 6 HERE 

--------------------- 

Specification K has an R2 of .2675 and is significant. Interestingly, all the variables 

that are significant in specification F are also significant in specification K except for 

INFO_IV. The results strongly support the supposition that INFO represents reduction in 

information asymmetry independent of the bank’s structure. In other words, the impact of the 

reduction in information asymmetry on small firms’ credit is not influenced by the bank’s 

structure. This result is also supported by specification L (the parsimonious one), in which 

there are no major changes in the significance levels of the variables.  

We also test specifications A, B, C and D by including instrumented dependent 

variables (i.e. using each of the reduction in information asymmetry items). The results are 

not reported here. As expected, we obtain consistent results, with none of the four items 

significant when they are instrumented using STRUCTURE. 

Robustness checks: Alternative specifications and econometric approaches 

We also perform some other alternative specifications that are not reported here. 

Firstly, we estimate specifications F and G by adding dummy variables in order to control for 

the year the data were collected. The results do not change (INFO is significant) and, because 

of the high correlation with BLS, these regressions present collinearity issues. Secondly, we 
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re-estimate our regression including dummy variables that identify the bank. We observe no 

change in the results for INFO, and no change either in the results for the other variables.  

Thirdly, since previous literature suggests that a key role is played by the length of the 

relationship, we re-estimate specifications F and G by including (the log of) the length of the 

relationship. Since we use the length of the relationship to model INFO in the simultaneous 

equation, we opt not to include it in the basic specifications as well because of its correlation 

with INFO. However, it is interesting to verify its role as a covariate. When we add 

LOG_LENGTH, none of the results change: INFO maintains its significant and positive 

relation to LOG_SHORT_TERM_DEBT. Also, LOG_LENGTH is significantly and 

positively related to LOG_SHORT_TERM_DEBT. This finding provides additional support 

to the supposition that the variable INFO does in fact measure the reduction in information 

asymmetry and not the length of the relationship. 

Finally, we check for the consistency of our results with an alternative estimate of the 

standard errors. We re-estimate specifications F and G using the bootstrap estimation of the 

standard errors (Efron and Tibshirani 1998). The additional regressions based on bootstrap 

techniques (1000 replications) do not exhibit any differences. In particular, INFO is 

significant, as in the original specification. We also re-estimate the regression with INFO_IV 

using the bootstrap technique (1000 replications). In this case, too, none of the results change. 

All in all, the robustness checks demonstrate that our findings about INFO are robust 

to alternative specifications and alternative econometric approaches. 

The economic impact of a reduction in information asymmetry  

 The econometric analysis provides strong evidence that a reduction in information 

asymmetry impacts on the amount of credit. Thus, we can now proceed and examine whether 

the reduction in information asymmetry has a relevant economic impact on the credit 

provided. In order to do so, we inspect the effect on the amount of credit obtained by a 
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change of one notch in the four items that measure the reduction in information asymmetry. 

At the general level, we estimate the average amount of credit that a firm obtains 

when it scores 1 in all four information asymmetry items and compare it with the amount 

gained by a firm that scores 2 in all items. Moving from one level (e.g. 1 in all items) to the 

next level (e.g. 2 in all items) implies an increase in the amount of credit of 12.49%. This 

implies a considerable impact of the reduction in information asymmetry on credit access. 

Figure I presents the change in the amount of credit depending on the change in the reduction 

in information asymmetry. 

-------------- 

FIGURE I 

-------------- 

However, one can argue that moving all four dimensions up one notch would involve 

a lot of effort and, thus, that any increase in credit would be linked to a very large change in 

the reduction in information asymmetry. Thus, it is important to investigate the impact of a 

change of one notch in just one item, keeping everything else stable (e.g. from scoring 1 in 

quantity of information and 2 in all other items to scoring 2 in all four items). Moreover, such 

an analysis can help us to identify the dimension that has the greatest impact on the amount 

of credit. The results are very interesting: increasing the quantity of information by one notch 

implies an increase in the amount of credit obtained of 12.75%. The same change in the 

quality of information generates an increase in the amount of credit of 8.33%. Moving the 

completeness of information up one notch incurs a rise in the credit obtained of 9.42%. The 

same increase happens when information timeliness is increased by one notch. This more 

fine-grained analysis suggests that each item has considerable impact, even if quantity of 

information appears to have the greatest. 

 These results imply that the reduction in information asymmetry has an economically 
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relevant impact on the amount of credit provided. Indeed, if one considers that the estimated 

average amount of credit (i.e. the amount of credit estimated by using specification G and 

entering the average values of all the variables included in it) is €114,198, this implies that, 

on average, for the firms considered in our sample, moving up one notch in all four items 

would be worth €14,261.  

VI. Comments on the findings 

The econometric analysis and all of our robustness checks support our hypothesis: the 

reduction in information asymmetry impacts positively on the amount of short-term credit a 

firm can obtain. This finding is very intriguing and has relevant implications. 

In order to be able to interpret the implications of this finding for financial 

transactions between banks and SMEs, the social context in which such relationships are 

embedded has to be taken into consideration. Earlier research suggests that SMEs’ managers 

are quite often reluctant to disclose information, as they believe that doing so could have an 

adverse effect due to a possible leak of sensitive information to competitors (Bhattacharya 

and Ritter 1983; Rheinbaben and Ruckes 2004). Indeed, SMEs build their competitive 

advantage on the particular way in which they deal with stakeholders and manage their 

resources. In this context, knowledge management (Easterby-Smith, Lyles, and Tsang 2008; 

Johnson, Neave, and Pazderka 2002) and knowledge protection are key factors in a firm’s 

success. In addition, the competitive advantages of new innovative and entrepreneurial firms 

are often based on new products or new technologies that cannot necessarily be properly and 

effectively protected by patents and brands (Himmeberg and Petersen 1994). In fact, by 

disclosing information about their performance and strategies, SMEs incur the risk of their 

financial partner (namely the loan manager) accidentally disclosing (Elargovan and Shapiro 

1998) the sensitive information to competitors, suppliers or customers and, thus, 

compromising their performance and success in the medium/long-term. This risk is amplified 
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in the local context, since the possibility of the firm’s competitors interacting with the same 

bank and with the same loan manager is higher. 

In addition, SME managers can be concerned about the possibility of loan managers 

over-reacting to the news provided to them, or misinterpreting the new information (Sanjeev 

2007), inferring negative signals from changes in the firm’s performance or strategy when 

they should not. Such over-reactions or misinterpretations could lead to an increase in the 

interest rate, a reduction in the amount of credit made available to them, the denial of new 

loans or the request of additional guarantees. Hence, SME managers argue that, by hiding as 

much information about the firm’s strategy and performance as possible, they will be better 

off due to being protected from any adverse reaction from the loan manager. 

Even if our results do not address the concerns about the leaking of sensitive 

information, they suggest that, in fact, hiding information can adversely affect the amount of 

short-term credit accessed. In fact, one notch in all four items is worth €14,261, which could 

have a very important financial and economic impact on a firm. Thus, from the point of view 

of access to bank finance, not disclosing information is not the best strategy to pursue. In 

other words, the empirical evidence suggests that SME managers are mistaken in arguing that 

being crystal clear will lead to adverse bank lending decisions, and in taking for granted that 

the loan managers will interpret the figures in a negative way and over-react to them. 

Actually, additional information helps loan managers to better evaluate firms, for many 

different reasons. Firstly, more information can help loan managers to support firms with the 

loans they need by providing a clearer idea of firms’ financial needs. Secondly, loan 

managers will appreciate the SME management’s cooperative behaviour and, as long as the 

new information does produce a creditworthy picture of the firm, they are likely to 

reciprocate with supportive behaviour (Axelrod 1981). Thirdly, if they disclose information, 

an SME’s management may be perceived as proactive, cooperative and likeable by loan 
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managers (Collins and Miller 1994). At the same time, hiding information can be perceived 

by the loan manager as a breach of the relationship by the SME manager, raising a question 

in the loan manager’s mind as to the reliability of the information provided. If anything, a 

loan manager’s over-reaction is likely to be linked to the discovery that some relevant 

information has been hidden or ‘cooked’ rather than to the outlook of the firm being less 

positive than it used to be. 

VII. Conclusions 

The present work empirically explores the association between a reduction in 

information asymmetry and the quantity of bank credit provided to SMEs. We use data on 

loan managers’ evaluations of the information provided by their SME customers, collected 

using a survey that was administered to a sample of small local banks in the north of Italy. 

We find that reduced information asymmetry is associated with more credit. We 

demonstrate that these results are robust to endogeneity issues, alternative specifications and 

alternative econometric estimates of the standard errors. In addition, we find that our results 

are economically meaningful. 

This work represents a first attempt to examine directly the role of the degree of 

reduction in information asymmetry, and it has some limitations. Firstly, we analyse a 

relatively small sample of local Italian banks, which limits the possibility of generalising our 

findings. Thus, the replication of this study in different contexts, such as in other countries or 

for a different size of banks, could be useful in terms of understanding whether the results can 

be generalised. Secondly, it could be interesting to examine the effect of the reduction in 

information asymmetry on other aspects of the SME-bank relationship, such as the collateral 

and covenants requested by the bank, or the cross-selling of other products to both the SME 

and its management. 

Notwithstanding these limitations, this study indicates that reduced information 
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asymmetry may play a more important role in lending relationships than has been 

acknowledged so far.  
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TABLE 1. Factor Analysis 
Variable     Obs  Mean  Std. Dev.  Factor  Uniqueness   Correlation 

Information Quantity  INFO_QUANTITY  828  3.9129  0.8595  0.9081  0.1753  1.000       

Information Quality  INFO_QUALITY  828  3.9604  0.8254  0.9192  0.1550  0.792  1.000     

Information Completeness  INFO_COMPLETE  828  3.9264  0.8756  0.9085  0.1747  0.762  0.797  1.000   

Information Timeliness  INFO_TIME  828  3.8167  0.9720  0.8734  0.2372  0.722  0.724  0.717  1.000 
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TABLE 2. Summary Statistics 

  Variable     Obs  Mean 
Std. 
Dev.  Min  Max  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15 

1  Total short‐term credit (*)  LN_SHORT_TERM_DEBT  828  244,449  494,689  ‐   7,500,000  1.000                             
2  Number of banks in the area N_BANK  828   23.07   17.54   3.00   45.00  ‐0.096  1.000                           
3  Change in the provision of 

loans  CHANGE_LOANS  828   0.0331   0.0421  ‐0.0423   0.1314  ‐0.049  0.074  1.000                         
4  Write offs/Total assets  WRITE_OFFS_ASSETS  828   0.0071   0.0024  0.0029   0.0099  ‐0.005  0.353  0.427  1.000                       
5  Bank’s ROA  BANK_ROA  828   0.0017   0.0022  ‐0.0026   0.0053  0.102  ‐0.190  ‐0.520  ‐0.542  1.000                     
6  Percentage of credit used  PERC_USED  828   68.57   32.44  ‐   115.00  ‐0.006  ‐0.036  ‐0.012  0.027  ‐0.010  1.000 

                 

7 
 
Expected contraction in 
credit provided (Bank of Italy 
Index)  BLS  828   0.03   0.04  ‐  0.17  0.047  ‐0.680  ‐0.219  ‐0.527  0.233  0.040  1.000                 

8  Firm’s total sales (*)  LOG_TURN  828  2,022,569  3,389,486  23,000  46,900,000  0.344  0.002  ‐0.029  0.103  0.064  ‐0.029  ‐0.069  1.000               
9  Firm’s ROS  ROS  828   0.11   1.49  ‐2.31   42.47  ‐0.019  ‐0.065  ‐0.013  ‐0.073  0.031  ‐0.004  0.138  ‐0.034  1.000             
10 Personal collateral (dummy)  PERS_COLL  828   0.78   0.42  ‐  1.00  ‐0.013  ‐0.121  0.026  ‐0.064  ‐0.030  0.033  0.025  ‐0.081  0.018  1.000           
11 Firm collateral (dummy)  FIRM_COLL  828   0.20   0.40  ‐  1.00  0.127  ‐0.083  ‐0.045  ‐0.012  0.019  0.083  0.086  0.032  0.073  0.011  1.000         
12 Frequency of reviewing  FREQ_REV  828   1.63   0.63   1.00  4.00  0.224  ‐0.617  ‐0.132  ‐0.176  0.188  0.040  0.334  0.081  0.037  0.139  0.154  1.000       
13 
 
Reduction in information 
asymmetry (**)  INFO  828  ‐0.00   0.99  ‐3.66  1.38  0.052  0.423  0.044  0.147  ‐0.135  ‐0.045  ‐0.330  0.070  ‐0.014  ‐0.029  ‐0.057  ‐0.158  1.000     

14 
 
Bank structure (layer of 
command)  STRUCTURE  828   6.41   2.84   2.00   10.00  ‐0.145  0.851  0.125  0.409  ‐0.458  ‐0.016  ‐0.600  ‐0.052  ‐0.068  ‐0.051  ‐0.125  ‐0.576  0.381  1.000   

15 Frequency of meetings  FREQ_MEET  828   2.96   1.65   1.00  6.00  0.040  ‐0.046  ‐0.155  ‐0.039  ‐0.063  0.031  0.083  ‐0.007  0.031  0.028  0.022  0.149  0.182  0.052  1.000 
16 Length of relationship (*)  LOG_LENGTH  828   14.60   11.43   1.00   70.00  0.014  0.353  0.021  0.005  0.014  ‐0.034  ‐0.258  0.038  ‐0.027  ‐0.126  0.014  ‐0.269  0.234  0.230  ‐0.024 

(*) The log of the variable has been entered in regressions. 
(**) This value is referred to the factor extracted from the four variables that measure the reduction in information asymmetry. 
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TABLE 3. Regressions (OLS) – Information Items 

     
Specification A 

Information Quantity 
Specification B 

Information Quality 
Specification C 

Information Timeliness 
Specification D 

Information Completeness 

    Number of obs  828  Number of obs  828  Number of obs  828  Number of obs  828 
    F( 12,   815)  28.59  F( 12,   815)  28.11  F( 12,   815)  28.23  F( 12,   815)  28.27 
    Prob > F    .0000  Prob > F    .0000  Prob > F    .0000  Prob > F    0.0000 
    R‐squared    .2962  R‐squared    .2928  R‐squared    .2936  R‐squared    0.2939 
    Adj R‐squared  .2859  Adj R‐squared  .2823  Adj R‐squared  .2832  Adj R‐squared  0.2835 
    Root MSE    1.0253  Root MSE    1.027  Root MSE    1.0272  Root MSE    1.027 

Variable  Code  Coef.    Std.Err.  Coef.    Std. Err.  Coef.    Std. Err.  Coef.    Std. Err. 
Number of banks in the area  N_BANK  .0077  **  .0036  .0087  **  0.0036  .0091  ***  0.0035  .0085  **  .0036 
Change in the provision of 
loans  CHANGE_LOANS  .5838    .4275  .5935    0.4285  .6172  **  0.4285  .6019    .4282 
Write offs/Total assets  WRITE_OFFS_ASSETS  ‐42.9378  **  21.1848  ‐43.9579  **  21.2580  ‐44.2472  **  21.2141  ‐44.1450  **  21.2082 
Bank’s ROA  BANK_ROA  45.5336  **  21.3243  41.1346  *  21.2675  42.7740  **  21.3050  43.6601  **  21.3347 
Percentage of credit used  PERC_USED  .0000    .0001  .0000    0.0001  .0000    0.0001  .0000    .0001 
Expected contraction in 
credit provided (Bank of 
Italy Index)  BLS  1.8325    1.2713  1.7143    1.2732  1.8791    1.2765  1.8485    1.2747 
Firm’s total sales (natural 
logarithm)  LOG_TURN  .4275  ***  .0281  .4286  ***  0.0282  .4276  ***  0.0282  .4251  ***  .0283 
Firm’s ROS  ROS  ‐.0003    .0244  .0006    0.0245  ‐.0001  0.0245  ‐.0007  .0245 
Personal collateral (dummy)  PERS_COLL  ‐.0461    .0873  ‐.0320    0.0876  ‐.0366    0.0874  ‐.0407    .0874 
Firm collateral (dummy)  FIRM_COLL  .3904  ***  .0906  .3906  ***  0.0909  .3920  ***  0.0908  .3890  ***  .0908 
Frequency of reviewing  FREQ_REV  .3886  ***  .0760  .3920  ***  0.0765  .3939  ***  0.0761  .3844  ***  .0767 
Information Quantity  INFO_QUANTITY  .1216  ***  .0469                   
Information Quality  INFO_QUALITY        .0785  *  0.0479             
Information Completeness  INFO_COMPLETE              .0845  *  0.0441       
Information Timeliness  INFO_TIME                    .0821  **  .0408 
Constant  _cons  4.5670  ***  .4692  4.6923  ***  0.4722  4.6698  ***  0.4689  4.7558  ***  .4567 

The dependent variable is the (log of) the short-term credit obtained by the firm. The independent variables are: the evaluation of the quantity of information provided 
(INFO_QUANTITY), the evaluation of the quality of the information provided (INFO_QUALITY), the completeness of the information provided (INFO_COMP), and the 
timeliness of the information provided (INFO_TIME). The controls are the number of banks in the area (N_BANKS), the change in the amount of loans provided by the 
bank (CHANGE_LOAN), the ratio of the write-offs to the total bank assets (WRITE_OFFS_ASSETS), the bank’s profitability (ROA), the percentage of the short-term 
credit that is used by the firm (PERC_USED), the supply of loans by the bank system (BLS), the (log of) the firm’s sales (LOG_TURN), the firm’s profitability (ROS), the 
personal collateral provided to the bank – dummy variable (PERS_COLL), the firm collateral provided to the bank – dummy variable (FIRM_COLL) and the frequency of 
the reviewing activity (FREQ_REV).  
* Sig. at .10;  
** Sig. at .05;  
*** Sig. at .01.   
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TABLE 4. Regressions (OLS) – Information Items 

   
Specification E 

Basic 

Specification F 
Reduction in information 

asymmetry 
Specification G 
Parsimonous 

    Number of obs  828  Number of obs  828  Number of obs  828 
    F( 11  816)  30.4  F( 12,   815)  28.42  F( 10,   817)  34.17 
    Prob > F    .0000  Prob > F    .0000  Prob > F    .0000 
    R‐squared  .2905  R‐squared  .2950  R‐squared  .2949 
    Adj R‐squared  .2809  Adj R‐squared  .2847  Adj R‐squared  .2862 
    Root MSE    1.0283  Root MSE    1.0262  Root MSE    1.025 

Variable  Code  Coef.    Std. Err  Coef.    Std. Err.  Coef.    Std. Err. 
Number of banks in the area  N_BANK  .0105  ***  .0034  .0080  **   .0036  .0081  **  .0036 
Change in the provision of loans  CHANGE_LOANS  .5911    .4287  .6029    .4279  .5975    .4269 
Write offs/Total assets  WRITE_OFFS_ASSETS  ‐46.9445  **   21.1802  ‐42.9130  **   21.2179  ‐42.0190   **   21.0907 
Bank’s ROA  BANK_ROA  39.0621  *  21.2387  44.2648  **   21.3148  44.9021   **   21.2208 
Percentage of credit used  PERC_USED  .0000    .0001  .0000    .0001  .0000    .0001 
Expected contraction in credit 
provided (Bank of Italy Index)  BLS  1.6823    1.2727  1.8548    1.2732  1.9018    1.2574 
Firm’s total sales (natural 
logarithm)  LOG_TURN  .4308  ***  .0281  .4262  ***  .0282  .4269  ***  .0278 
Firm’s ROS  ROS  .0014  .0245  ‐.0005  .0245 
Personal collateral (dummy)  PERS_COLL  ‐.0373  .0873  ‐.0381  .0873 
Firm collateral (dummy)  FIRM_COLL  .3841  ***  .0907  .3925  ***  .0907  .3926  ***  .0905 
Frequency of reviewing  FREQ_REV  .4096  ***  .0756  .3837  ***  .0764  .3808  ***  .0761 
Reduction in information 
asymmetry   INFO        .0934  **   .0404  .0933   **   .0404 
Constant  _cons  4.9349  ***  .4481  5.0548  **   .4504  5.0090  ***  .4360 

This table presents regression results for the entire dataset considering the factor of the reduction in information asymmetry (INFO) as the independent variable. 
The dependent variable is the (log of) the short-term credit obtained by the firm. The dependent variable is the factor of reduction in information asymmetry (INFO). The 
controls are the number of banks in the area (N_BANKS), the change in the amount of loans provided by the bank (CHANGE_LOAN), the ratio of the write-offs to the total 
bank assets (WRITE_OFFS_ASSETS), the bank’s profitability (ROA), the percentage of the short-term credit that is used by the firm (PERC_USED), the supply of loans by 
the bank system (BLS), the (log of) the firm’s sales (LOG_TURN), the firm’s profitability (ROS), the personal collateral provided to the bank – dummy variable 
(PERS_COLL), the firm collateral provided to the bank – dummy variable (FIRM_COLL) and the frequency of the reviewing activity (FREQ_REV).  
* Sig. at .10;  
** Sig. at .05;  
*** Sig. at .01.   
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TABLE 5. Simultaneous Regression (3SLS) 
    Specification H Complete  Specification J Parsimonious 

Info_Symmetry  INFO  Obs    828  Obs    828 
    R‐sq    .0927  R‐sq    .0927 
    chi2    89.55  chi2    89.59 
      P     .0000  P     .0000 

    Coef.    Std. Err.  Coef.    Std. Err. 
log_length  LOG_LENGTH  ‐0.0156    .0512  ‐0.015345    .0512 
Frequency of meetings  FREQ_MEET  0.2921  ***  .0376  0.2921737  ***  .0376 
Short‐term credit (log) ‐ endogenous  LOG_SHORT_TERM_DEBT  0.1165  ***  .0199  0.1164973  ***  .0199 
Constant  _cons  ‐0.8486     .5798  ‐0.852022     .5799 

Total short term debt  SHORT_TERM  R‐sq    .2468  R‐sq    .2465 
    chi2    331.94  chi2    331.79 
    P    .0000  P    .0000 

      Coef.    Std. Err.          
Number of banks in the area  N_BANK  .0077    .0058  .0078    .0058 
Change in the provision of loans  CHANGE_LOANS  .6086    .4295  .6030    .4288 
Write offs/Total assets  WRITE_OFFS_ASSETS  ‐35.9117    22.3992  ‐35.2132    22.2868 
Bank’s ROA  BANK_ROA  44.2499  *  23.2631  44.6898  *  23.1512 
Percentage of credit used  PERC_USED  .0000    .0001  .0000    .0001 
Expected contraction in credit provided (Bank 
of Italy Index)  BLS  2.0808  1.3132  2.1078  1.2945 
Firm’s total sales (natural logarithm)  LOG_TURN  .4243  ***  .0301  .4251  ***  .0296 
Firm’s ROS  ROS  ‐.0021    .0247       
Personal collateral (dummy)  PERS_COLL  ‐.0297    .0874       
Firm collateral (dummy)  FIRM_COLL  .3827  ***  .0922  .3824  ***  .0919 
Frequency of reviewing  FREQ_REV  .3896  ***  .0899  .3872  ***  .0897 
Reduction in information asymmetry   INFO  .3636  **  .1730  .3641  **  .1724 
Constant  _cons  5.0166  ***  .5103  4.9787  ***  .4947 

This table presents the regression results of the simultaneous regression considering the factor of the reduction in information asymmetry (INFO). 
The dependent variable in the first regression is the reduction in information asymmetry (INFO) and the dependent variable is the short-term debt obtained by the firm 
(LOG_SHORT_TERM_DEBT). The controls are the (log of the) length of the relationship (LOG_LENGTH) and the frequency of meetings – whether the loan managers 
meet the firm’s management on an annual, semi-annual or quarterly basis (FREQ_MEET). The dependent variable in the second regression is the short-term credit obtained 
by the firm (LOG_SHORT_TERM_DEBT). The independent variable is the reduction in information asymmetry (INFO). The controls are the number of banks in the area 
(N_BANKS), the change in the amount of loans provided by the bank (CHANGE_LOAN), the ratio of the write-offs to the total bank assets (WRITE_OFFS_ASSETS), the 
bank’s profitability (ROA), the percentage of the short-term credit that is used by the firm (PERC_USED), the supply of loans by the bank system (BLS), the (log of) the 
firm’s sales (LOG_TURN), the firm’s profitability (ROS), the personal collateral provided to the bank – dummy variable (PERS_COLL), the firm collateral provided to the 
bank – dummy variable (FIRM_COLL) and the frequency of the reviewing activity (FREQ_REV). 
* Sig. at .10;  
** Sig. at .05;  
*** Sig. at .01.    
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TABLE 6. Instrumented Regressions (INFO_IV) 
    Specification K Complete  Specification L Parsimonious 
    Number of obs  828  Number of obs  828 
    Wald chi2(8)  305.6  Wald chi2(6)  305 
    Prob > chi2  .0000  Prob > chi2  .0000 
    R‐squared    .2675  R‐squared    .2669 
      Root MSE     1.0378  Root MSE     1.0382 

Variable  Code  Coef.    Std. Err.  Coef.    Std. Err. 
Percentage of credit used  PERC_USED  ‐.0000    0.0001  ‐.0000    .0001 
Expected contraction in credit 
provided (Bank of Italy Index)  BLS  .7379    1.4059  .7692    1.3872 
Firm’s total sales (natural logarithm)  LOG_TURN  .4364  ***  .0285  .4366  ***  .0281 
Firm’s ROS  ROS  .0064    .0250       
Personal collateral (dummy)  PERS_COLL  ‐.0489    .0876       
Firm collateral (dummy)  FIRM_COLL  .3819  ***  .0919  .3839  ***  .0916 
Frequency of reviewing  FREQ_REV  .2904  ***  .0637  .2852  ***  .0632 
Reduction in  
information asymmetry   INFO  ‐.0195    .1535  ‐.0211    .1535 
Constant  _cons   5.0878  ***  .4039  5.0554  ***  .3921 

This table presents the regression results of the instrumented reduction in asymmetry of information (INFO_IV). 
The dependent variable is the (log of) the short-term credit obtained by the firm. The independent variable is the instrumented the reduction in information asymmetry 
(INFO_IV). The variable has been instrumented using the bank’s number of layers of command (STRUCTURE). The controls are the percentage of the short-term credit that 
is used by the firm (PERC_USED), the supply of loans by the bank system (BLS), the (log of) the firm’s sales (LOG_TURN), the firm’s profitability (ROS), the personal 
collateral provided to the bank – dummy variable (PERS_COLL), the firm collateral provided to the bank – dummy variable (FIRM_COLL) and the frequency of the 
reviewing activity (FREQ_REV).  
* Sig. at .10;  
** Sig. at .05;  
*** Sig. at .01. 
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Figure I. Amount of Credit as a Function of the Reduction in Information Asymmetry  

 
This graph illustrates the increase in the amount of credit obtained by a firm due to an increase in the reduction 
in the asymmetry of information by one notch (e.g. when the firm moves from scoring 1 in all four reduction in 
information asymmetry items to scoring 2).   
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