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Resumo 

O objetivo do artigo é medir a diferença de gênero no programa de microcrédito do Estado 

da Bahia (CrediBahia), considerando a dinâmica regional da economia e do mercado de 

trabalho. A literatura apresenta poucos estudos que medem os efeitos das características 

regionais sobre a capacidade de pagamento. Além disso, alguns estudos indicam que a 

taxa de inadimplência para mutuários do sexo feminino é inferior à dos homens. No 

entanto, as mulheres têm dificuldade no acesso ao mercado de crédito tradicional. Na 

nossa investigação associamos à procura de empréstimos e dados comerciais com 

variáveis regionais. Utilizando dados de Desenbahia, o gestor financeiro do programa de 

microcrédito, demonstramos que as mutuárias do sexo feminino estão associadas a uma 

menor probabilidade de default e a um maior lucro esperado. Verificamos que as 

mulheres mais velhas e casadas têm uma taxa de default de empréstimos mais baixa e as 

mulheres nos municípios com mercados de trabalho mais desenvolvidos têm uma taxa de 

default de empréstimos mais baixa do que os seus pares masculinos. Assim, os nossos 

resultados indicam que a melhor dinâmica regional da economia e do mercado de trabalho 

contribuem para diminuir o risco de default no programa, principalmente para as 

mulheres, permitindo especificar o gênero e as condições de pagamento regionais para 

melhorar o programa.   

Palavras-chave: Microcrédito, Diferença de gênero, Diversidade econômica regional. 

 

Abstract 

The objective of the paper is to measure the gender gap in the microcredit program of the 

State of Bahia (CrediBahia), considering the regional dynamics of the economy and labor 

market. The literature presents few studies that measure the effects of regional 

characteristics on the ability to pay. In addition, some studies indicates that the default 

rate for female borrowers is lower than male peers. However, women have difficulty in 

access to finance in the traditional credit market. In our research we have associated loan 

demand and business data with regional variables. Using data from Desenbahia, the 

financial manager of the microcredit program, we demonstrate that female borrowers are 

associated with a lower default probability and higher expected profit. We find that older 

and married women have a lower loan default rate and females in municipalities with 

more developed labor markets have a lower loan default rate more than male peers. Thus, 

our results indicate that the better regional dynamics of the economy and labor market 
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contribute to decrease default in the program, mainly for the women, allowing to specify 

gender and regional payment conditions to improve the program.   

Keywords: Microcredit, Gender gap, Regional economic diversity. 
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1. Introduction  

Several studies suggest that the development of microcredit institutions (MFI) promotes 

financial inclusion, improves consumption levels, and reduces poverty for the families 

(Schroeder (2020); Brown et al. (2016); and Buera et al. (2021)). Other studies have 

shown that microfinance does not increase income or consumption and does not seem to 

have a significant impact on education, healthcare, or women’s empowerment. The 

research show that the impacts of microcredit programs in different locations should be 

carefully analyzed because the results are usually not satisfactory in the short-term 

(Attanasio et al. (2011); Augsburg et al. (2012); Banerjee et al. (2015); Feigenber et al. 

(2013); Crepón et al. (2015); Banerjee et al. (2017); Banerjee et al. (2019); Banerjee et 

al. (2020)). In this context, the literature still has gaps about the impacts of microcredit 

on the financial inclusion and new studies are necessary to improve the microfinance 

literature. 

The research on microfinance literature does not usually focus on regional characteristics 

around the borrowers.  Spatial characteristics can impact microcredit by several factors. 

The distance between microfinance branches can increase agency costs (Degryse and On- 

gena (2005); Zamore et al. (2019)). Lee and Xu (2020) show that regional heterogeneity 

can influence the characteristics of the labor market between the municipalities. The 

research also show that high unemployment rates increase credit default rate (Gyourko 

and Tracy (2014); Gerardi et al. (2018)). Thus, the labor market developments may lead 

to differences income levels and has an impact on borrowers' ability to pay. 

In addition to regional aspects, gender also influences credit default rate, because females 

are more credit crunch than males in the traditional banking system (Muravyev et al. 

(2009); Asiedu et al. (2013)). However, research indicates that women are better 

customers than men (Pitt and Khandker (1998), Shahriar et al. (2020); Chen et al. (2020)). 

Shahriar (2016) indicates that external factors may also influence female's ability to pay 

their loans. Thus, these studies motivate us to examine the effects of gender gap on access 

to the credit market. 

These empirical studies form the basis of our analysis. We investigate gender gap of the 

default rate and expected profit of the loans from the microcredit program in the state of 

Bahia, Brazil. The CrediBahia is the microcredit program managed by Development 

Agency of the State of Bahia (Desenbahia). The program has begun in 2002 to support 

access to credit for small businesses in the State of Bahia, Brazil. To examine whether 

the gender gap varies across different cohorts, we have included the interaction between 

gender and other individual and municipal characteristics in our regression for default 

rate. We found that older and married women have a lower loan default rate and females 

in municipalities with more developed labor markets have a lower loan default rate more 

than male peers. 



The article contributes to the research on gender gap in accessing credit market in two 

important aspects. First, we consider regional features of the economy and the labor 

market in the analysis of the default rate and expected profit by gender gap. Most studies 

estimate the ability to pay with individual and business characteristics. However, this 

research interacts gender and economic variables in each municipality. Second, we try to 

create a channel to improve microcredit program in the State of Bahia. The analysis of 

the default rate and expected profit of CrediBahia’s loans in the context of change in 

gender and regional economy dynamics allows to specify gender and regional payment 

conditions to improve the program. As a result, the MFI might improve the access to the 

conventional credit market in Bahia. 

The database is composed by microdata of the borrowers from the Desenbahia, 

municipalities database from Brazilian Institute of Geography and Statistics (IBGE), and 

the Brazilian Health Informatics Department (DATASUS). This paper will estimate three 

econometric models. The first econometric model examines the default rate and the 

expected profit of loans given the characteristics of the individual, and the business. The 

second model will include municipalities' characteristics. In the last econometric model, 

we investigate the interaction between gender and municipal. 

The remaining of the paper is organized as follows.  Section 2 presents the literature 

reviews on gender in microfinance. Section 3 presents the microcredit program. Section 

4 describes the database and summary statistics. Section 5 presents the methodology and 

empirical results. Section 6 concludes the paper. 

2. Literature review 

The development of microfinance institutions enabled the financial inclusion of families 

excluded from the banking sector. The MFI started operationalizing as banks in some 

locations (Brown et al. (2016); Cull et al. (2009)). Crises in the microfinance sector have 

similar impacts to those in the traditional banking sector (Wagner and Winkler (2013)). 

In this perspective, microcredit institutions have started to worry about the payment 

capacity and the indebtedness of the creditors (Schicks (2014)).  

Improving administrative and financial management in the microfinance sector can avoid 

unnecessary risks for MFIs (Steinwand (2000)). The literature suggests that local rather 

than foreign managers, as well as women, in the governance of microfinance institutions 

can reduce financial risks (Mersland and Strøm (2009)). Nevertheless, there is no ideal 

formula for governance of microfinance institutions (Strøm et al. (2014)). Microcredit for 

low-income families without collateral makes costs sensitive to the program's 

management model (Morduch (1999)). Thus, the MFI has stimulated a research agenda 

to analyze the default and solvency risks of the institutions (Schulte and Winkler (2019)). 

The growth of microfinance institutions improves credit supply for low-income families 

(Assefa et al. (2013)). However, the increase in competition has adverse effects, such as 

increased interest or credit crunch (McIntosh et al. (2005)). The MFI performance would 

enhance from geographical diversification. The geographic diversification reduces the 

loan risks as well as promotes financial inclusion for society (Zamore et al. (2019); 

Steinwand (2000)). However, the growth in the number of MFI increases the bank risk 

management and the agency cost (Degryse and Ongena (2005)). 



Many studies have incorporated families’ payment capability, such as gender and familiar 

structure, to improve the management and monitoring of microfinance institutions. The 

research showed that women are better at performing than men, but in the presence of 

domestic violence, this evidence is limited (Shahriar (2016); Shahriar et al. (2020)). Other 

studies reported that women are more risk-averse than men in financial and investment 

decisions (Chen et al. (2020); Bellucci et al. (2010); Huang and Kisgen (2013)). Thus, 

the participation of women in the financial market has become an important object for 

analysis in microfinance. 

Buvinic and Berger (1990) found out that the allocation of credit to women by 

microfinance institutions continued to be higher than the allocation of credit to men. 

Muravyev et al. (2009) concluded that female-managed companies are less likely to 

obtain bank loans than male-managed companies. Agier and Szafarz (2013) found no 

gender bias in refusing loans but found that Brazilian women have a “glass ceiling” effect 

on loan scale. Aterido et al. (2013) concluded that women use less formal financial 

services, which can be explained by gender differences in education, income level, formal 

employment in sub-Saharan Africa countries. Thus, female borrowers may have a credit 

crunch. 

On the other hand, Baker et al. (2013) shows that the default rate of female loan officers 

is significantly lower than that of male loan officers. The default gender difference is 

attributed to women's higher "moral responsibility" (Croson and Gneezy (2009); 

Hertzberg et al. (2010)). Chen et al. (2020) shows that lending to female borrowers is 

associated with better loan performance, including a lower default probability, a higher 

expected profit, and a lower expected loss than for their male peers. As a consequence, 

the increase in the credit supply to women can reduce the default rate and generates 

financial inclusion. 

The literature on default and credit risk modeling is extensive and growing. Altman 

(1968) was the first study of business default risk. Following this paper, many studies 

have estimated default risk models (Altman (1973, 1984); Frydman et al. (1985)). Other 

papers investigate the macroeconomics conditions for available the credit risk (Allen and 

Saunders (2004); Nickell et al. (2000)). Carling and Roszbach (2007) includes the 

correlation between the firm credit risk and macroeconomics variables. Therefore, they 

show that macroeconomics has significant explanatory power for firm default risk. 

2.1. Microfinance and economic development  

There is a growing empirical literature in microfinance. The earliest study by Pitt and 

Khandker (1998) found that the microfinance has a positive effect on expenditures and 

working hours, especially for women who are mostly self-employed in Blangadesh. 

Banerjee et al. (2015) found a positive impact on entrepreneurship in India on labor 

supply, income/profit, and investment. Attanasio et al. (2011) detected that 

entrepreneurship has increased significantly among women and entrepreneurs with a low 

level of education, but only when microfinance is jointly responsible in Mongolia. This 

study suggests that sharing of responsibility is the better way to monitor the use of funds. 

Friedson-Ridenour and Pierotti (2019) found that spouses and social pressure would force 

female entrepreneurs to reduce investment in businesses. The woman would save more 

for the family and hide income, so that they do not have to pay their spouse’s share of 



expenses. However, not all studies support the view that pressure from others can explain 

gender patterns. Fafchamps et al. (2014) found that external pressure does not play a role 

in women's lower business profits in Ghana. 

Buera et al. (2021) showed that the expansion of microfinance programs would only have 

a small impact on per capita income, because the increase in total factor productivity 

reduced by the redistribution of income from high savers to low savers. They found out 

that when typical microfinance programs are widely used in the economy, they could 

have significant overall and distributional effects. Kaboski and Townsend (2011) observe 

that investment has increased, but it is important to emphasize that the availability of 

microfinance only generates investment for those close to the investment profit rate in 

Thailand. 

Augsburg et al. (2012) demonstrated that domestic companies in Bosnia and Herzegovina 

have higher self-employment rates, increased inventories, and decreased incidence of 

wage labor. They also provide some evidence that profits increase, and consumption and 

savings decrease. Therefore, there is no evidence that the studied program increased total 

household income. Banerjee et al. (2015) found that access to microcredit does not seem 

to have a significant impact on education, health care, or women’s empowerment in the 

short term. Before microfinance, average corporate profits have increased, but this is 

entirely due to the substantial increase in the upper tail, similar to Meager (2019). In the 

long term, it still has no impact on the empowerment of women, like Fiala (2018) in 

Uganda.  

Crepón et al. (2015) reported that access to microcredit for use in self-employment 

activities (mainly livestock and agriculture) has significantly increased asset investment 

and increased profits in Morocco. However, the increase in profits was offset by the 

decrease in temporary workers’ income. Therefore, in general, there was no increase in 

income or consumption measurement (Attanasio et al. (2011); Augsburg et al. (2013); 

Banerjee et al. (2015); Angelucci, Karlan and Zinman (2013); Desai, Johnson and Tarozzi 

(2013)). These studies found no net effect of obtaining microfinance on gross work 

income or consumption. This evidence suggests that the loss of labor income is greater 

than the growth in self-employed income. Therefore, it is directly related to the reduction 

in labor supply.   

Banerjee et al. (2017) indicate that, on average, consumption results are most affected. 

Consistent with previous research, the business outcome index has declined, and the 

purchase of durable goods has declined, but only for customers who had business before 

microfinance entered the village in India. On the other hand, the business performance of 

companies established after microfinance entered the village has not been affected, but 

consumption of non-durable goods has increased. 

In a recent study Banerjee et al. (2019) observed the impact of microfinance on many key 

business outcomes, including total entrepreneurial rate, profit, business scale, turnover 

(expenses and income) and employment (employees and wage bill). The benefits of credit 

acquisition can be realized by increasing entrepreneurship on the intensive margin for 

those individuals who had business before microfinance entered. Banerjee et al. (2020) 

found that an intervention program adopted a multifaceted approach to provide poor 

families with asset transfer, consumption support and training to release the poverty trap, 

which has had a positive impact on the welfare of the poorest families for a long time in 

India.  



Based on the empirical literature reported in this section, there is evidence that female 

borrowers are better than men in microcredit market and that MFIs can help fight the 

poverty trap of economic agents without access to the traditional credit market. 

3. The microcredit program  

CrediBahia is the microcredit program in the State of Bahia in Brazil. The program began 

in 2002 as an initiative of the State government through the Secretariat of Labor, 

Employment, Income and Sports (SETRE), Desenbahia, Brazilian Micro and Small 

Business Support Service in the State of Bahia (Sebrae) and municipalities in Bahia. The 

program was implemented within the municipal government under the support of Sebrae 

and coordinated by SETRE and Desenbahia, considering local priorities and 

potentialities. In addition, the program provides training to Credit Agents and 

entrepreneurs. Its purpose is to support the creation of jobs and income increase, through 

alternative credit structures, as well as helping entrepreneurs who have difficulty entering 

the traditional credit system. 

In accordance with Costa et al. (2016), the shared responsibility model is one of the main 

positive aspects of granting program credits. This arrangement enables institutions that 

have accumulated knowledge in their respective fields to unite and redouble their efforts 

during the implementation of the improvement plan. In addition, the interaction can 

exchange information and experience between partners. Several actions aim to ensure that 

microcredit is provided where other institutions are not feasible. Toward the 

implementation of the program, it is necessary to act directly with the target audience, 

develop institutional arrangements and establish partnerships between Desenbahia, 

SETRE, Sebrae, and municipalities - where the program is implemented - to cover more 

municipalities and distribute access to credit. 

Desenbahia, as a financial institution authorized to operate with productive and targeted 

microfinance, defines the regulatory guidelines and standards for credit granting and 

operation. The agency is responsible for the program financial management and maintains 

a system developed on a web platform to facilitate access to local offices distributed in 

the geographic area of the State. SETRE has an extensive network of customer service 

stations, including technicians who have knowledge of microfinance4 (Costa et al. 

(2016)). 

In addition to its participation in the development of actions within CrediBahia, Sebrae is 

also responsible for providing training and qualification to Credit Agents and economic 

agents. The municipalities have the best knowledge of local reality. Therefore, it is 

responsible for providing physical structure and staff to CrediBahia local offices 

implementation, besides monitoring the local entrepreneurs to ensure the sustainability of 

the program. 

The municipalities contribute to cover the program maintenance costs. They give working 

conditions for the Credit Agents to avoid turnover and discontinuity in their work. The 

program performance can be hindered by the interest of the municipal manager in 

providing a support structure for CrediBahia. Therefore, the heterogeneity of municipal 

administrations can restrict credit supply due to the attention given to the program by each 

municipal manager (Costa et al. (2016)). 
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The implementation of the program is carried through the direct transfer of resources to 

credit claimants, so that it would also enable the performance in locations not reached by 

other credit institutions. The beneficiaries are owners of micro or small businesses that 

have the capacity to develop economic activities and can pay the loans. The enterprise 

must have been in operation for at least 6 months and the entrepreneur must have lived in 

the municipality for 1 year at least. The process flow of CrediBahia follows four stages. 

In the first step, the Credit Agent visits the business place and conducts a survey. The 

baseline survey included questions on assets, investments, production in business, as well 

as household income, age, and marital status of the entrepreneur. Thus, the survey allows 

an evaluation of the customer's trustworthiness, suitability, and entrepreneurship 

capacity.  

Second, the Credit Agent will do a feasibility study, identify the necessity of technical 

support, and report his opinion. Third, the Credit Agent will present the financing requests 

to the municipal Microcredit Committee, with socioeconomic information and his 

technical opinion. The loans approved by the Microcredit Committee will be sent to 

Desenbahia for final approval. Fourth, Desenbahia will analyze the request, the proposed 

guarantees, the amounts already disbursed under the program, the client's payment history 

and it may approve or reject the requested credit after analyzing all these factors.  

The classification criteria for credit operations and the rules for establishing credit 

provisions follow the Resolution Nº 2.682/99 of the Central Bank of Brazil. There is also 

no gender discrimination, as no interest rate differential to join the program. Therefore, 

the program aims to give access to productive and oriented microcredit to entrepreneurs, 

formal or informal, with difficulty in accessing the conventional credit market, owners of 

micro or small economic units that generate work and income, in the production, trade, 

or service provision areas. 

Table 1 shows the annual evolution of the CrediBahia program. In 2002, only five cities 

had CrediBahia’ offices with an average ticket per contract of around R$ 971.60. The 

maximum value of the program financing and the loan term increased during the program. 

Over the years, the program became more robust and achieved the accession of 163 cities 

in 2014 with an amount released deflated of about R$ 54,544 million and an increase in 

the average ticket to R$ 2,654 per contract. In the end of 2019, the CrediBahia’s amount 

released of R$ 41,257 million in 10,630 contracts. In relation to the cost of the loan, the 

interest rate was 1.8% per month between 2002 to 2012. There were changes in the 

interest rate from the amount of the loan in 2013 and 2015 to 2017. The lowest interest 

rate of 0.41% was between January 2014 and April 2015. Since the end of 2017, the 

interest rate is 2% per month. 

4. Data and summary statistics  

4.1. Credit bureau data 

This paper analyzes CrediBahia’s credit default for gender gap in the State of Bahia, 

Brazil from 2002 to 2019. Desenbahia’s database allows a microfinance’s study in a 

region of 14 million habitants. Brazil has a rich database at the regional level produced 

by the Brazilian Institute of Geography and Statistics (IBGE). Thus, the characteristics 

could be controlled by each municipality in Bahia that joined Credibahia. 

The economic and social heterogeneity in Bahia contributes to the microfinance literature. 

There are many poor, richer and industrialized municipalities with different development 



levels. Therefore, we investigate gender gap of the default rate and expected profit of the 

loans at CrediBahia from individual, business and municipalities variables.  

4.2. Key variables  

Our sample includes 220,183 microcredit loans, of which 30,512 were not paid by the 

end of 2019. We track the payment performances of all loan listings. In addition, the 

variables are obtained from the Desenbahia, IBGE, and DATASUS database. To analyze 

the gender gap in CrediBahia, we have collected three categories of database. The first 

category is loan characteristics, including the term, interest rate, amount, and the number 

of loans from each borrower. The second category is the borrowers’ characteristics, 

including the age, marital status, income, monthly operating cash flow, and enterprise 

performance indexes: current ratio, working capital, and return on investment. These two 

categories came from the Desenbahia database. 

The third category includes municipal variables from IBGE, and DATASUS. This 

category includes information about labor market conditions, educational level, and GDP 

per year of each city where credit was released from IBGE. In addition, we use the 

violence rate per municipality from DATASUS as an institutional municipality proxy 

(Demetriades and Hook Law (2006); Demetriades and Fielding (2012); Fernandez and 

Tamayo (2017); Haini (2019); Effiong (2015); Kaufmann et al. (2011)). The definition 

of each variable is summarized in Table 2. 

4.1.1. Expected profit 

Following the variable applied by Chen et al. (2020), we defined the expected profit 

variable to test the impact of gender on loan performance. This variable aims to measure 

the expected profit for each loan. It assumes that for each loan, if the borrower repays the 

loan, the MFI receives (1 + r), where r is the interest rate. This means that the MFI makes 

a net profit of r if the borrower repays the loan and loses the full amount if the borrower 

does not repay the loan. Therefore, the expected profit is E[π] = (1 - δ) r - δ, where δ is 

the default probability (DP).  

To obtain the DP, we estimate the following equation using the Probit model:  

Pr (DEFAULTi) = ∝0+ ∝1 Femalei + ∝2 Xi + ut + Ei    (1) 

where the dependent variable indicates a loan i. It equals 1 if the borrower defaults, and 

0 otherwise. Femalei, the main variable of interest, represents the gender of a borrower, 

which equals 1 if the borrower is female, and 0 otherwise. Xi is a vector of control 

variables, including characteristics of the loan, the borrower, and the municipality.  

To control potential macroeconomic factors, we use the dummy year (ut) (Carling et al. 

(2007); Chen et al. (2020)). Ei refers to the error term. The coefficients estimated from 

Equation (1) are then used to predict the default probability for each loan listing. With the 

default probability and the interest rate, we can measure the expected profit for each loan.  

The expected profit is estimated using the Ordinary Least Squares (OLS) regression: 

Exprofiti = ∝0+  ∝1 Femalei + ∝2 Xi + ut + Ei     (2) 

where the dependent variable indicates expected profit for each loan i. Femalei, the main 

variable of interest, represents the gender of a borrower, which equals 1 if the borrower 



is female, and 0 otherwise. Xi is a vector of control variables, including characteristics of 

the loan, the borrower, and the municipality. µt to capture year effect. Ei to the error term. 

4.2. Summary statistics 

Table 3 presents summary statistics and the distribution of loan status. All database values 

were deflated using IBGE's implicit deflator. Table 3 show that 13.9% of the loans 

defaulted. Disaggregated by sex, we have that 12.7% of the loans for females defaulted 

and 16% for males. In our data, females account for 65% of all borrowers. Similar data is 

found for microfinance and economic development literature (Attanasio et al. (2011); 

Augsburg et al. (2012); Banerjee et al. (2015); Feigenber et al. (2013); Crepón et al. 

(2015); Banerjee et al. (2017); Banerjee et al. (2019); Banerjee et al. (2020)) but it is not 

for finance studies (Bellucci et al. (2010); Agier and Szafarz (2013); Strøm et al. (2014); 

Shahriar et al. (2020); Chen et al. (2020)).   

The average amount of microcredit released was R$2,311 at an annual interest cost of 

19.2%. There is evidence that borrowers are supported by the MFI because they have 

difficulty accessing the conventional credit market for micro and small businesses. The 

average number of loans requested per borrower at CrediBahia was 2.8 times. The loans 

are short term at CrediBahia. The loans are usually financed with an average term of 9 

months. 

Borrowers have an average age of 39 years, 27.9% are married, and have an income 

around R$ 1,836. In addition, the monthly operating cash flow is R$ 1,367 and the 

enterprise performance indexes show that the businesses financed by CrediBahia have an 

average current ratio of R$ 7.182, an average working capital of R$ 5,031, and an average 

return on investment of R$ 41.31. Thus, we believe that most of the borrowers' income 

comes from their businesses and the entrepreneurs have limited capacity to improve their 

activities. 

For the municipal characteristics, we observe that there is heterogeneity between the 

municipalities that joined the microcredit program. Table 3 shows that there is a high 

standard deviation of the GDP, and population of the municipalities of R$ 5,259 thousand, 

and 309,686 habitants, respectively. In terms of the labor market, the average of formal 

jobs per capita is 10.8% and the maximum 73.9%. The educational level cannot be 

measured per borrower because there is no information in the Desenbahia database. 

Therefore, we have used a proxy of the ratio of employees with higher education level in 

the formal labor market (Chen et al. (2017)). We observe that the average number of 

formal employees with higher education in the municipalities is 16.3%. This information 

implies that there is a large informal labor market in the municipalities of Bahia. 

Table 4 compares the descriptive statistics between male and female loans and presents 

the mean difference test results. The default rate of female borrowers is 12.7%, 3.3% 

lower than that of male borrowers. In addition, other indicators also show significant 

differences between male and female borrowers. For example, male business has better 

working capital and business flow than female borrowers. However, women are slightly 

older and single, and live in more populous cities and highest GDP. Women have shorter 

financing terms, earn a higher income, and more expected profit than their male peers. In 

terms of employment, loans to female microentrepreneurs are in municipalities with 

better levels of education and formal employment rates. 



5. Methodology and empirical results  

In this section we present the methodology used for estimating the econometric models. 

The econometric models estimate the default rate and the expected profit of lenders, given 

the characteristics of the individual, the business, and the municipality. The first 

econometric model follows the Logit and OLS regression. The second model is the Logit 

estimation which varies across different cohorts. The third model estimates gender gap 

and expected profit with instrumental variables for the OLS and Two-Stage least squares 

(2SLS) models. We apply two approaches as robustness checks. In the first, we apply the 

Probit model to re-estimate the impact of gender on default probability. In the second, we 

eliminate from the database whose AGE, INCOME, FLOW, W_CAPITAL, and 

R_INVEST are in the upper or lower 1st percentile to eliminate outliers and re-estimate 

the Logit model. 

5.1. Gender and loan performance  

The literature indicates that female borrowers are associated with a lower default rate and 

a higher expected profit than male peers. Table 5 examines the effect of gender on the 

microcredit default rate using Equation (1). Columns (1), (2), and (3) of Table 5 presents 

the models by the Logit model. 

The results in column (1) show that female borrowers have a lower default rate than men. 

Adding municipal variables, columns (2) and (3) confirm the result. These results are also 

consistent with the literature (Chen et al. (2020); Shahriar et al. (2020)).  We also analyze 

the marginal effect estimated by Logit method. The marginal effect shows that female 

borrowers' default probability is 19.8% (0.02754/0.139)5 lower than that of males.  

Columns (4), (5), and (6) of Table 5 report OLS estimation of Equation (2) for expected 

profit. The results found in column (4) show that the expected profit is 0.033% higher for 

female loans than for male loans. Columns (5) and (6) support the results after adding 

municipal variables. Therefore, there is evidence that female microcredit borrowers have 

lower default rates and higher expected profits than male microcredit borrowers.   

Furthermore, the business performance indicators did not present strong impacts on the 

default rate and expected profit. The variables C_RATIO, W_CAPITAL, and R_INVEST 

presented values close to zero. C_RATIO and R_INVEST were not statistically 

significant in columns (1), (2) and (3) of Table 5 and W_CAPITAL was statistically 

significant in column (2). For expected profit, these variables were statistically significant 

and close to zero in columns (4), (5) and (6) of Table 5.  

5.2. Gender gap across different cohorts 

The objective of this section is to analyze Credibahia's default rate using Logit estimation 

across different cohorts. These econometric models have interactions between the 

variables "FEMALE and AGE", "FEMALE and MARRIED", "FEMALE and 

INCOME", "FEMALE and GDP", "FEMALE and JOBS", "FEMALE and POP", and 

"FEMALE and VIOLENCE" (Aaronson et al. (2021); Collins et al. (2020)). 

The results in Table 6 show that female borrowers have lower loan default rates than male 

borrowers. Columns (1), (2), and (5) of Table 6 show a negative and statistically 

significant interaction.  However, columns (3), (4), (6) and (7) of Table 6 show no 

statistically significant interactions. Columns (1) and (2) show that older and married 

 
5 0.02754 is the marginal effect of Female in column (3). We do not show the marginal effects of all 

variables for the sake of brevity. They are available upon request. 



women have lower loan default rate than men. The result in column (5) suggests that 

females in municipalities with more developed labor markets have lower loan default rate 

than male peers. These results are similar to the study of Chen et al. (2020) who showed 

that women with more experience in the labor market are generally more likely to be 

funded. 

5.3. Endogeneity concerns 

The analysis of CrediBahia’s default rate and loan performance indicate the existence of 

sample selection bias in the econometric model. The literature suggests using the 

Propensity Score Matching (PSM) to eliminate sample selection bias. However, two 

reasons do not contribute to use the PSM in this study. First, our database has a larger 

number of female participants than male, different from the study of (Chen et al. (2020)). 

Second, the aim of this study is to analyze the female loan default rate given the 

characteristics of the individual, the business, and the municipality. However, some 

unobservable or omitted variables may contaminate our estimation results, we 

implemented the instrumental variable (IV) estimator. 

5.3.1. Instrumental variable estimation 

The finance and microcredit literature reports bias problems associated with simultaneity 

(Shahriar et al. (2020); Clark et al. (2020)). One alternative is to use lag in the explanatory 

variable like Shamshur and Weill (2019). However, the explanatory variable in this 

research is binary.  Thus, we constructed the IV called IVGENDER, i.e., the ratio of the 

female labor force participation rate to the male labor force participation rate for each 

municipality (Chen et al. (2020)) as an instrumental variable. 

Table 7 shows the estimation results. The OLS regression result presented in Column (1) 

of Table 7 shows a negatively significant coefficient on the instrumental variable 

IVGENDER, meaning that the likelihood of a woman applying for microcredit is less in 

places with a higher ratio of the female labor force participation rate to the male labor 

force participation rate. Staiger and Stock (1994) demonstrated that critical F-value is 

8.96 when the number of instruments is one. The F-statistic in Column (1) is 144.313 and 

we can reject the null hypothesis that the coefficient on the instrument is insignificantly 

different from zero at the 1% level. Thus, excluding the concern of a weak instrument. 

By adding municipality variables, the results in column (2) of Table 7 show that the 

probability of a woman borrowing credit is independent of the instrumental variable. 

The 2SLS regression results are reported in Columns (3) and (4) of Table 7. The results 

in column (3) show that lenders increase their profits when they have female borrowers.  

Adding municipal variables, the results in column (4) show that female borrowers are not 

statistically significant for expected profits. Therefore, the results are inconclusive when 

we control by municipal variables. 

The IVprobit regression on the default probability was not applied because we have many 

binary dummy variables that violate the assumptions necessary to estimate the first stage 

error term. For this reason, the errors in the first stage regression cannot be normally 

distributed and independent of the regressors (Baum et al. (2012)). 

5.4. Robustness checks 

The previous results showed the use of instrumental variables to correct bias problems.  

In addition to this instrument, we demonstrate other methods for robustness checks. The 

first method is to remove outliers. We eliminated the observations whose variables AGE, 

INCOME, FLOW, C_RATIO, W_CAPITAL and R_INVEST in the 1st upper or lower 



percentile of the database and re-estimate the Logit model. The results without outliers 

present a reduction in the default rate, and an increase in lender profitability from 

financing female borrowers. These results are similar to those found in Table 5. 

The second robustness check is the re-estimation of the models by the Probit method for 

the default rate and by cohorts. The results show that being a woman reduces the default 

rate of microcredit. In addition, the interaction between gender and the level of formal 

employment in the municipality reduces the default rate for female borrowers. The results 

for the Probit models do not change the signs found in the Logit model results.  Therefore, 

it brings arguments that the female gender is a better client and more profitable for the 

MFI than the male borrower. In terms of the labor market, the development in the 

municipality's labor market may be an important factor in further reducing the default rate 

for the female borrower. We do not show the robustness checks results for the sake of 

brevity. They are available upon request. 

6. Conclusion 

Gender disparities, associated with the economic activity of municipalities in Bahia, 

Brazil, can affect economic development in the region where the MFI is located. The 

better payment capacity of women in the program motivated us to investigate the causes 

for the lower default rate of women compared to men in CrediBahia. Using data from 

Desenbahia, IBGE and DATASUS, we showed that microcredit loan requested by female 

borrowers are associated with a lower default probability and a higher expected profit. 

The results are in line with the current existing literature on the subject. The results 

showed that the region's economic dynamics influences women's ability to pay. 

Future research may contribute to CrediBahia and the microfinance literature. It is 

possible to investigate the interaction between Credibahia and the Bolsa Familia program, 

in which women are a target group, to observe effects on the female borrower default rate, 

income and consumption of low-income families. 

This research indicates the existence of sample selection bias in the econometric model. 

We apply instrumental variables estimation as an alternative, but other methods can be 

explored. In addition to sample selection bias, subjective information could be analyzed 

for ability to pay. In this way, new information could be investigated to improve our 

model and the microfinance literature. 
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Table 1 – The evolution of the CrediBahia  

 

 

 

 

 

 

 

 

 

Year

Municipalities 

with 

Credibahia 

offices in 

operation

Amount 

released 

deflated

Number of 

contracts

Average value 

per contract

Maximum 

value of the 

program's 

financing

Maximum loan 

term of the 

program (months)

Interest rate

2002 5 R$ 390.584 402 R$ 971,60 R$ 5.000 12 months 1.8% per month

2003 14 R$ 1.539.243 1.581 R$ 973,59 R$ 5,000 12 months 1.8% per month

2004 32 R$ 3.046.826 2.734 R$ 1.114,42 R$ 5,000 12 months 1.8% per month

2005 61 R$ 5.227.244 4.494 R$ 1.163,16 R$ 5,000 12 months 1.8% per month

2006 116 R$ 15.427.440 11.660 R$ 1.323,11 R$ 5,000 12 months 1.8% per month

2007 127 R$ 15.191.730 11.379 R$ 1.335,07 R$ 5,000 12 months 1.8% per month

2008 134 R$ 15.014.751 10.817 R$ 1.388,07 R$ 5,000

Until May: 12 

months

After May: 18 

months

1.8% per month

2009 144 R$ 16.515.955 12.120 R$ 1.362,70

Until August: 

R$ 5,000;

After August: 

R$ 10,000

18 months 1.8% per month

2010 152 R$ 24.761.639 16.442 R$ 1.506,00 R$ 10,000 18 months 1.8% per month

2011 149 R$ 30.050.084 16.635 R$ 1.806,44 R$ 10,000 18 months 1.8% per month

2012 149 R$ 29.928.902 14.245 R$ 2.101,01 R$ 10,000 18 months 1.8% per month

2013 150 R$ 41.594.759 16.489 R$ 2.522,58 R$ 15,000 24 months

Until August: 1.2% per month.

After August: Loans of up to R$ 

3,000: 0.64% per month;

Loans above R$ 3,000: 1.0% per 

month.

2014 163 R$ 54.544.416 20.545 R$ 2.654,88 R$ 15,000 24 months 0.41% per month

2015 162 R$ 64.929.431 23.460 R$ 2.767,67 R$ 15,000 24 months

Until April: 0.41% per month;

After April: Loans of up to 

R$3,000: 0.55% per month; Loans 

of over R$3,000: 1.30% per 

month.

2016 157 R$ 54.517.995 18.836 R$ 2.894,35 R$ 15,000 24 months

Loans up to R$ 3,000: 1.2% per 

month;

Loans above R$ 3,000: 1.8% per 

month. 

2017 146 R$ 49.253.051 14.619 R$ 3.369,11 R$ 15,000 24 months

Until October: Loans up to R$ 

3,000: 1.2% per month;

Loans above R$ 3,000: 1.8% per 

month.

After October: 2.0% per month.

2018 149 R$ 45.563.536 13.095 R$ 3.479,46 R$ 15,000 24 months 2.0% per month

2019 152 R$ 41.257.517 10.630 R$ 3.881,23

Until October: 

R$ 15.000

After October: 

R$ 21,000

24 months 2.0% per month



Table 2 – Variables and definitions 

 

 

Table 3 – Summary statistics and distribution of loan status 

 

Variable Name Definition Data source

Probability of Default DEFAULT 1 if the funded loan has been defaulted, and 0 otherwise Desenbahia

Expected Profit EXPROFIT Expected profit of a loan listing Desenbahia

Marital Status MARRIED 1 if a borrower is married, and 0 otherwise Desenbahia

Gender of Borrower FEMALE 1 if a borrower is female, and 0 otherwise Desenbahia

Age AGE Age of a borrower (in years) Desenbahia

Operating cash flow FLOW Monthly operating cash flow deflated of the business Desenbahia

Loan Term (months) MONTHS Loan term requested by a borrower (in months) Desenbahia

Loan Amount AMOUNT Loan amount released deflated by the borrower Desenbahia

Borrower income INCOME Monthly borrower income deflated Desenbahia

Number of loans applied T_LOANS The number of loans from the each borrower Desenbahia

Interest Rate (%) INTEREST The annual interest rate that a borrower pays on the loan Desenbahia

Current ratio C_RATIO
Current ratio to measure a company's liquidity or ability to pay off 

short-term debts for each borrower
Desenbahia

Working Capital W_CAPITAL
Working Capital measures an organisation’s currently available 

assets to meet short-term financial obligations for each borrower
Desenbahia

Return on Investment R_INVEST

Return on Investment (ROI) is a performance measure used to 

evaluate the efficiency or profitability of an investment or 

compare the efficiency of a number of different investments for 

each borrower

Desenbahia

GDP of the municipality GDP Gross Domestic Product deflated for each municipality IBGE

Loans per capita CONT_MUN Total number of contracts per capita for each municipality IBGE

Instrumental variable IVGENDER
The ratio of the female labor force participation rate to the male 

labor force participation rate for each municipality
IBGE

Formal employment per capita JOBS Formal employment per capitafor each municipality IBGE

Higher education HEDUC
The ratio of employees with higher education to the total number 

of employees in the formal labor market for each municipality
IBGE

Population POP Municipality population IBGE

Violence VIOLENCE The number of homicides per municipality DATASUS

Summary statistics

Variable N Mean St. Dev. Min Max Variable N Mean St. Dev. Min Max

DEFAULT 220,183 0.139 0.346 0 1 Year = 2002 220,183 0.002 0.043 0 1

EXPROFIT 220,183 0.028 0.134 -1 0.268 Year = 2003 220,183 0.007 0.084 0 1

MARRIED 220,183 0.279 0.448 0 1 Year = 2004 220,183 0.012 0.111 0 1

FEMALE 220,183 0.651 0.477 0 1 Year = 2005 220,183 0.02 0.141 0 1

AGE 220,183 39.622 12.421 18 118 Year = 2006 220,183 0.053 0.224 0 1

FLOW 220,183 1,367 2,172 26.646 652,184 Year = 2007 220,183 0.052 0.221 0 1

MONTHS 220,183 9.123 4.076 1 24 Year = 2008 220,183 0.049 0.216 0 1

AMOUNT 220,183 2,311 1,847 175.3 20,138 Year = 2009 220,183 0.055 0.228 0 1

INCOME 220,183 1,836 2,762 0 559,128 Year = 2010 220,183 0.075 0.263 0 1

T_LOANS 220,183 2.848 2.341 1 26 Year = 2011 220,183 0.076 0.264 0 1

INTEREST 220,183 0.192 0.075 0.05 0.268 Year = 2012 220,183 0.065 0.246 0 1

C_RATIO 220,183 7.182 159.52 0 19,480 Year = 2013 220,183 0.075 0.263 0 1

W_CAPITAL 220,183 5,031.10 16,244 -566,000 3,016,500 Year = 2014 220,183 0.093 0.291 0 1

R_INVEST 220,183 41.31 275.874 0 113,867 Year = 2015 220,183 0.107 0.309 0 1

GDP 209,553 1,483,782 5,259,316 12,023 60,796,336 Year = 2016 220,183 0.09 0.28 0 1

CONT_MUN 220,183 0.006 0.005 0.00001 0.051 Year = 2017 220,183 0.066 0.249 0 1

IVGENDER 202,502 0.885 0.327 0.071 2.427 Year = 2018 220,183 0.059 0.237 0 1

JOBS 202,502 0.108 0.071 0.001 0.739 Year = 2019 220,183 0.048 0.214 0 1

HEDUC 220,183 0.163 0.078 0.006 0.95

POP 220,183 98,277 309,686 3,108 2,998,056

VIOLENCE 220,183 41.118 151 1 1,854

Distribution of loan status

Loan status N Female Proportion (%) Male Proportion (%)

Funded 220,183 143,248 65% 76,935 35%

Default 30,512 18,219 60% 12,293 40%

Disaggregated default by sex 12.70% 16.00%



Table 4 - Difference test 

 

Note: This table compares the descriptive statistics between male and female loan applicants and reports 

the mean difference test results in the column of “Mean Diff.” *, **, and *** indicate the statistical 

significance at the 10%, 5%, and 1% levels, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Difference test (Male vs. Female: Full Sample)

Variable Male Female Mean Diff

DEFAULT 0.16 0.127 0.033***

EXPROFIT 0.003 0.041 -0.038***

MARRIED 0.291 0.272 0.019***

AGE 39.495 39.689 -0.194***

FLOW 1,423 1,337 86.177***

MONTHS 9.357 8.997 0.36***

AMOUNT 2,249 2,344 -94.295***

INCOME 1,830 1,847 -16.557*

T_LOANS 2.668 2.945 -0.277***

INTEREST 0.193 0.192 0.001***

C_RATIO 7.365 7.083 0.282***

W_CAPITAL 5,392.59 4,836.95 555.644***

R_INVEST 36.907 43.674 -6.767***

GDP 1,346,222 1,557,958 -211,736***

CONT_MUN 0.006 0.006 0.000***

IVGENDER 0.902 0.876 0.026***

JOBS 0.103 0.111 -0.008***

HEDUC 0.162 0.164 -0.002***

POP 94,080 100,531 -6,451***

VIOLENCE 38.942 42.287 -3.345**



Table 5 – Logit regression results by gender  

 

Note: (1) This table reports the regression results on loan performance and default probability. Columns 

(1), (2), and (3) are estimated by logit regression while Columns (4), (5), and (6) are estimated by OLS 

regression. Year – a dummy controlling year effect. The prefix "LN" means the use of the natural log in the 

variable. (2) ∗, ∗∗, and ∗∗∗ indicate the statistical significance at the 10%, 5%, and 1% levels, respectively. 

Ordinary standard errors are used, and Z-statistics are reported in parentheses. R2 is R-square. 

 

 

 

(1)

DEFAULT

(2)

DEFAULT

(3)

DEFAULT

(4)

EXPROFIT

(5)

EXPROFIT

(6)

EXPROFIT

FEMALE -0.237*** -0.253*** -0.255*** 0.033*** 0.033*** 0.033***

(0.013) (0.014) (0.014) (0.0002) (0.0001) (0.0001)

LNINCOME -1.068*** -1.096*** -1.100*** 0.135*** 0.136*** 0.136***

(0.014) (0.015) (0.015) (0.0001) (0.0001) (0.0001)

AGE -0.014*** -0.015*** -0.016*** 0.002*** 0.002*** 0.002***

(0.001) (0.001) (0.001) (0.00001) (0.00001) (0.00001)

LNAMOUNT 0.178*** 0.188*** 0.187*** -0.012*** -0.013*** -0.013***

(0.017) (0.018) (0.018) (0.0002) (0.0002) (0.0002)

LNFLOW 0.355*** 0.341*** 0.336*** -0.045*** -0.046*** -0.046***

(0.012) (0.013) (0.013) (0.0001) (0.0001) (0.0001)

MARRIED -0.311*** -0.293*** -0.288*** 0.042*** 0.042*** 0.042***

(0.015) (0.016) (0.016) (0.0002) (0.0002) (0.0002)

MONTHS 0.056*** 0.064*** 0.065*** -0.008*** -0.009*** -0.009***

(0.002) (0.002) (0.002) (0.00002) (0.00002) (0.00002)

T_LOANS -0.128*** -0.133*** -0.131*** 0.011*** 0.012*** 0.012***

(0.005) (0.005) (0.005) (0.00004) (0.00004) (0.00004)

INTEREST 0.841*** 0.988*** 0.957*** 0.788*** 0.773*** 0.773***

(0.287) (0.301) (0.301) (0.003) (0.003) (0.003)

C_RATIO -0.0001 -0.0001 -0.0001 0.00001*** 0.00001*** 0.00001***

(0.00005) (0.00004) (0.00005) (0.00000) (0.00000) (0.00000)

W_CAPITAL -0.00000** -0.00000 -0.00000 0.00000*** 0.00000*** 0.00000***

(0.00000) (0.00000) (0.00000) (0.000) (0.000) (0.000)

R_INVEST 0.0001 0.00005 0.00004 -0.00001*** -0.00001*** -0.00001***

(0.00004) (0.00004) (0.00003) (0.00000) (0.00000) (0.00000)

HEDUC 0.705*** 0.567*** -0.067*** -0.066***

(0.100) (0.102) (0.001) (0.001)

LNGDP -0.039** -0.028 0.001*** 0.001***

(0.017) (0.017) (0.0002) (0.0002)

LNPOP 0.032 -0.058** 0.001*** 0.001***

(0.022) (0.024) (0.0002) (0.0002)

LNCONT_MUN -0.122*** -0.120*** 0.002*** 0.002***

(0.009) (0.009) (0.0001) (0.0001)

JOBS 0.987*** 0.715*** -0.016*** -0.015***

(0.152) (0.156) (0.002) (0.002)

LNVIOLENCE 0.074*** -0.0001*

(0.008) (0.0001)

Constant 0.817*** 1.593*** 2.339*** -0.648*** -0.728*** -0.729***

-0.152 (0.167) (0.185) (0.002) (0.002) (0.002)

Year YES YES YES YES YES YES

Observations 220,183 191,872 191,872 220,183 191,872 191,872

R2 0.938 0.944 0.944

Adjusted R2 0.938 0.944 0.944

Log Likelihood -80,529.77 -71,999.09 -71,954.96

Akaike Inf. Crit. 161,119.50 144,066.2 143,979.9

Residual Std. Error 0.033 0.03 0.03

F Statistic  115,221.600***  98,126.100***   95,241.250***  



Table 6 – Logit regression result across different cohorts 

 

Note: (1) This table reports the logit regression results on default probability across different cohorts. Year 

– a dummy controlling year effect. (2) ∗, ∗∗, and ∗∗∗ indicate the statistical significance at the 10%, 5%, 

and 1% levels, respectively. Ordinary standard errors are used, and Z-statistics are reported in parentheses. 

The prefix "LN" means the use of the natural log in the variable. 

 

 

(1)

DEFAULT

(2)

DEFAULT

(3)

DEFAULT

(4)

DEFAULT

(5)

DEFAULT

(6)

DEFAULT

(7)

DEFAULT

FEMALE -0.027 -0.229*** -0.388** -0.246** -0.220*** -0.319** -0.237***

(0.045) (0.016) (0.177) (0.125) (0.024) (0.151) (0.026)

FEMALE_AGE -0.006***

(0.001)

FEMALE_MARRIED -0.107***

(0.032)

FEMALE_INCOME 0.019

(0.025)

FEMALE_GDP -0.001

(0.010)

FEMALE_JOBS -0.333*

(0.191)

FEMALE_POP 0.006

(0.014)

FEMALE_VIOLENCE -0.007

(0.009)

LNINCOME -1.100*** -1.102*** -1.112*** -1.100*** -1.100*** -1.100*** -1.100***

(0.015) (0.015) (0.022) (0.015) (0.015) (0.015) (0.015)

AGE -0.012*** -0.016*** -0.016*** -0.016*** -0.016*** -0.016*** -0.016***

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

LNAMOUNT 0.189*** 0.189*** 0.187*** 0.187*** 0.187*** 0.187*** 0.188***

(0.018) (0.018) (0.018) (0.018) (0.018) (0.018) (0.018)

LNFLOW 0.337*** 0.336*** 0.337*** 0.336*** 0.337*** 0.336*** 0.337***

(0.013) (0.013) (0.013) (0.013) (0.013) (0.013) (0.013)

MARRIED -0.294*** -0.222*** -0.287*** -0.288*** -0.288*** -0.288*** -0.288***

(0.016) (0.026) (0.016) (0.016) (0.016) (0.016) (0.016)

MONTHS 0.065*** 0.065*** 0.065*** 0.065*** 0.065*** 0.065*** 0.065***

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

T_LOANS -0.131*** -0.131*** -0.132*** -0.131*** -0.131*** -0.131*** -0.132***

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005)

INTEREST 0.961*** 0.960*** 0.957*** 0.957*** 0.955*** 0.957*** 0.957***

(0.301) (0.301) (0.301) (0.301) (0.301) (0.301) (0.301)

HEDUC 0.564*** 0.570*** 0.567*** 0.568*** 0.571*** 0.566*** 0.569***

(0.102) (0.102) (0.102) (0.102) (0.102) (0.102) (0.102)

C_RATIO -0.0001 -0.0001* -0.0001 -0.0001 -0.0001* -0.0001 -0.0001

(0.00005) (0.00005) (0.00005) (0.00005) (0.00005) (0.00005) (0.00005)

W_CAPITAL -0.00000 -0.00000 -0.00000 -0.00000 -0.00000 -0.00000 -0.00000

(0.00000) (0.00000) (0.00000) (0.00000) (0.00000) (0.00000) (0.00000)

R_INVEST 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

(0.00003) (0.00003) (0.00003) (0.00003) (0.00003) (0.00003) (0.00003)

LNGDP -0.028 -0.028 -0.028* -0.027 -0.029* -0.028* -0.028

(0.017) (0.017) (0.017) (0.018) (0.017) (0.017) (0.017)

LNPOP -0.058** -0.058** -0.057** -0.058** -0.057** -0.061** -0.058**

(0.024) (0.024) (0.024) (0.024) (0.024) (0.025) (0.024)

LNCONT_MUN -0.121*** -0.120*** -0.120*** -0.120*** -0.121*** -0.120*** -0.121***

(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)

JOBS 0.718*** 0.719*** 0.716*** 0.715*** 0.944*** 0.714*** 0.717***

(0.156) (0.156) (0.156) (0.156) (0.203) (0.156) (0.156)

LNVIOLENCE 0.074*** 0.074*** 0.074*** 0.074*** 0.074*** 0.074*** 0.078***

(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.010)

Constant 2.184*** 2.330*** 2.425*** 2.333*** 2.318*** 2.380*** 2.325***

(0.187) (0.185) (0.217) (0.202) (0.186) (0.209) (0.186)

Year YES YES YES YES YES YES YES

Observations 191,872 191,872 191,872 191,872 191,872 191,872 191,872

Log Likelihood -71,940.960 -71,949.490 -71,954.670 -71,954.950 -71,953.450 -71,954.870 -71,954.610

Akaike Inf. Crit. 143,953.900 143,971.000 143,981.300 143,981.900 143,978.900 143,981.700 143,981.200



Table 7 – Instrumental variable regression results 

 

Note: (1) This table reports the OLS regression on female, and the 2SLS regression results on expected 

profit. Columns (1), and (2) are estimated by OLS regression, and Columns (3) and (4) are estimated by 

2SLS regression. The prefix "LN" means the use of the natural log in the variable. (2) ∗, ∗∗, and ∗∗∗ indicate 

the statistical significance at the 10%, 5%, and 1% levels, respectively. Ordinary standard errors are used, 

and Z-statistics are reported in parentheses. 

(1)

FEMALE

(2)

FEMALE

(4)

EXPROFIT

(5)

EXPROFIT

IVGENDER -0.071*** -0.005

(0.003) (0.005)

FEMALE 0.077*** 0.104

(0.004) (0.097)

LNINCOME -0.044*** -0.047*** 0.135*** 0.140***

(0.002) (0.002) (0.0002) (0.005)

AGE 0.0001 -0.0001 0.002*** 0.002***

(0.0001) (0.0001) (0.00001) (0.00001)

LNAMOUNT 0.039*** 0.039*** -0.014*** -0.016***

(0.003) (0.003) (0.0003) (0.004)

LNFLOW -0.056*** -0.063*** -0.042*** -0.041***

(0.002) (0.002) (0.0003) (0.006)

MARRIED -0.015*** -0.011*** 0.042*** 0.043***

(0.002) (0.002) (0.0002) (0.001)

MONTHS -0.012*** -0.011*** -0.008*** -0.008***

(0.0003) (0.0004) (0.0001) (0.001)

T_LOANS 0.015*** 0.015*** 0.010*** 0.011***

(0.001) (0.001) (0.0001) (0.001)

INTEREST 0.252*** 0.258*** 0.776*** 0.755***

(0.048) (0.048) (0.004) (0.026)

C_RATIO 0.00000 0.00000 0.00001*** 0.00001***

(0.00001) (0.00001) (0.00000) (0.00000)

W_CAPITAL -0.00000*** -0.00000*** 0.00000*** 0.00000*

(0.00000) (0.00000) (0.000) (0.00000)

R_INVEST 0.00002*** 0.00002*** -0.00001*** -0.00001***

(0.00000) (0.00000) (0.00000) (0.00000)

HEDUC -0.019 -0.065***

(0.017) (0.003)

LNGDP 0.036*** -0.002

(0.003) (0.004)

LNPOP -0.034*** 0.004

(0.004) (0.003)

LNCONT_MUN -0.013*** 0.003**

(0.001) (0.001)

JOBS 0.057** -0.020***

(0.026) (0.006)

LNVIOLENCE 0.004*** -0.0005

(0.001) (0.0005)

Constant 1.152*** 0.974*** -0.686*** -0.797***

(0.023) (0.030) (0.004) (0.094)

Year YES YES YES YES

Observations 202,502 191,872 202,502 191,872

F Statistic 144.313*** 139.295***


