
Vol.:(0123456789)

Service Business (2022) 16:883–905
https://doi.org/10.1007/s11628-022-00485-w

1 3

EMPIRICAL ARTICLE

Are credit screening contracts designed for men?

Irene Comeig1   · Ainhoa Jaramillo‑Gutiérrez2 · Federico Ramírez3

Received: 13 April 2021 / Accepted: 17 November 2021 / Published online: 7 March 2022 
© The Author(s) 2022

Abstract
Access to credit is key to succeed in business. Theoretical models of credit under 
asymmetric information classify borrowers and grant or deny credit, typically based 
on incentive-compatible contracts with collateral. However, if women are particu-
larly risk averse, female borrowers may be wrongly classified and denied credit. We 
conduct in three countries a laboratory experiment to study this systematic gender 
difference. Results show that incentive-compatible contracts with collateral fail to 
disclose women’s private information, while disclosing men’s private information. 
We suggest that banks should incorporate the gender difference in risk attitudes to 
avoid the glass ceiling in women’s access to credit.

Keywords  Behavioral finance · Credit screening · Entrepreneurship · Experiments · 
Gender

JEL Classification  C91 · D03 · D82 · G32

1  Introduction

Banks often cannot observe ex ante failure probabilities of potential borrowers. 
To deal with this informational asymmetry, banks may offer incentive-compati-
ble contracts with collateral to induce borrowers to disclose their private infor-
mation. Based on this disclosure and therefore self-selection in one of the two 
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groups: Low-risk borrower or high-risk borrower, banks decide to grant or deny 
credit, respectively. Typically, theoretical models show that private information is 
fully disclosed in equilibrium, since high-risk and low-risk borrowers self-select 
by choosing different contracts. Low-risk borrowers choose higher collateral at a 
lower interest rate, while high-risk borrowers select contracts without collateral 
at a higher rate. The key is that the cost of investing in collateral is lower for low-
risk borrowers as they have a lower probability of failure (See Comeig et al. 2014 
for an empirical test on this theory).

However, this self-selection is achieved when potential borrowers are identi-
cal in every respect other than failure probability (Bester 1985). Smart (2000) 
shows that the addition of the customer’s degree of risk aversion can change the 
nature of equilibrium, and different risk classes may be pooled at a single contract 
in equilibrium (See also Finkelstein and McGarry 2006 for empirical results). 
Specifically, risk averse low-risk borrowers may not be willing to accept higher 
collateral to self-select. The reason is that the collateral choice is also closely 
connected to the degree of risk aversion (See Cohen and Einav 2007; Barseghyan 
et  al. 2011). The higher the risk aversion the lower the willingness to accept 
higher collateral to self-select. Low collateral exposes individuals to a lower risk 
by paying a higher contract price (interest rate).

Women are generally found to be more risk averse than men in financial 
decision-making. For example, women have been found to be more risk averse 
in financial decisions in downside risk environments (Comeig et al. 2015), with 
respect to the pension allocation decision (Bajtelsmit et  al. 1999), to have less 
risky asset portfolios than men (Halko et  al. 2012; Jianakoplos and Bernasek 
1998), and to report lower willingness to accept financial risk (Barsky et  al. 
1997). Similarly, laboratory experimental tests also showed that women are more 
risk averse than men in financial decision-making (See Charness and Gneezy 
2012, Croson and Gneezy 2009, and Eckel and Grossman 2008, for a review).

If this is the case, women might not accept higher collateral to self-select. 
Thus, women’s contract choices, even being rational decisions for low-risk bor-
rowers, will wrongly classify women as high-risk borrowers, in those generally 
accepted models. Whether men and women systematically differ in their contract 
choices in the self-selection mechanism with collateral is an important economic 
question leading to potential women credit rejections and creating an institutional 
barrier to female entrepreneurship. Additionally, from the bank’s point of view, 
the women’s reluctance to accept high collateral generates an adverse selection 
problem. Particularly risk averse individuals (i.e., women wrongly classified here 
as high-risk borrowers) might also be the best borrowers for the bank.

In this paper, we conduct a laboratory experiment on financial decision-mak-
ing in three different European countries, specifically designed to study system-
atic gender differences in credit self-selection.

Results show that incentive-compatible contracts with collateral fail to dis-
close women’s private information, while they disclose men’s private informa-
tion. Thus, low-risk women consumers do not self-select as “theoretical” good 
borrowers. Beside this contribution, results show that gender differences arise 
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when subjects face low failure probabilities (90% success probability), i.e., down-
side risk as defined by Comeig et  al. (2015), a small probability of a relatively 
low payoff.

Just a few experimental papers have focused on this self-selection mechanism: 
(i) Capra et al. (2009) have studied the effects of moral hazard on choices on incen-
tive-compatible credit contracts with collateral and (ii) Bediou et  al. (2013) have 
analyzed framing effects in the same incentive-compatible contracts. This paper’s 
approach is different. None of the previous experiments have studied the effect of 
gender on credit contract choices.

The remainder of the paper is organized as follows. The next section, Sect. 2, pre-
sents the review of the literature and the hypotheses. Section 3 shows the experi-
mental design. Section 4 presents the results from the experiment, and the final sec-
tion, Sect. 5, summarizes the main conclusions and presents implications that affect 
both academics and practitioners.

2 � Review of literature and hypotheses development

The theoretical model of Bester (1985) on credit screening and self-selection con-
siders a credit market with risk neutral firms, which can either be low risk (high 
probability of repaying the loan) or high risk (low probability of repaying the loan). 
In this model, banks cannot ex ante screen borrowers by risk, due to the asymmet-
ric information context (only borrowers know their risk level). However, banks can 
force the borrower’s self-selection by offering them a pair of incentive-compatible 
contracts, (a) and (b):

(a)	 Has low interest rate and high collateral.
(b)	 Has high interest rate and low collateral.

Bester (1985) concludes that low-risk firms differentiate themselves from high-
risk firms by accepting contract (a), with higher collateral. The reason is that collat-
eral has a higher cost for those firms that may lose it, i.e., the high-risk firms.

As pointed out, this self-selection mechanism is achieved when borrowers are 
risk neutral. However, empirical and experimental studies have generally found that 
women are significantly more risk averse than men in financial decision-making; 
especially in downside risk decisions (Comeig et al. 2015), where there is a small 
probability of a relatively low payoff. Note that a low-risk borrower choosing loan 
contract (b), as defined by Bester (1985), represents a downside risk decision: there 
is a low probability of the ‘bad payoff,’ i.e., of losing the collateral.

Additionally, the empirical research of Bajtelsmit et  al. (1999) found women 
more risk averse than men in financial decisions on pension allocation. Jianakop-
los and Bernasek (1998) and Halko et al. (2012) found women had less risky asset 
portfolios than men, and Barsky et  al. (1997) showed that women reported lower 
willingness to accept financial risk.
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Experimental studies have also found that women are more risk averse than men 
when making financial decisions, as the literature reviews of Charness and Gneezy 
(2012), Croson and Gneezy (2009), and Eckel and Grossman (2008) showed.

The theoretical paper by Smart (2000) demonstrates that the addition of the cus-
tomer’s degree of risk aversion can change the self-selection equilibrium of Bester 
(1985), resulting in different risk classes pooled at a single contract. Specifically, 
risk averse low-risk borrowers may not be willing to accept higher collateral to 
self-select.

The collateral choice is closely connected to the degree of risk aversion, as shown 
by Cohen and Einav (2007), Barseghyan et al. (2011) and Shih and Ke (2014). The 
higher the risk aversion the lower the willingness to accept higher collateral. Low 
collateral exposes individuals to a lower risk of a greater loss (the collateral) by pay-
ing a higher contract price (interest rate).

The goal of this paper is to experimentally test the consequences that women’s 
pattern of behavior toward risk carry over into the self-selection mechanism with 
collateral. Laboratory economic experiments are exceptionally well suited to test, 
under controlled conditions, the gender differences in financial decisions.

This is an important topic with implications on entrepreneurship opportunities. If 
women do not accept higher collateral to self-select, they will be wrongly classified 
by banks as high-risk borrowers, leading to potential women credit rejections and 
creating an institutional barrier for female entrepreneurship.

The scarcity of women engaged in entrepreneurial activities is well documented. 
The research of Coleman (2000),  Kim (2007), Coleman and Robb (2012), Koe-
llinger et al. (2013), and Anggadwita et al. (2021) showed that women still own sig-
nificantly fewer business than men worldwide. There is substantial scope for further 
research on the reasons behind this gender gap in entrepreneurial propensity.

Financial limitations have been found in previous research. Mijid and Ber-
nasek (2013) reported that women initiating ventures have less access to financial 
resources. Alsos et al. (2006) found that women entrepreneurs tend to start ventures 
with lower amounts of initial funding; and Kanze et al. (2018) showed that women 
are less likely to attract external funds.

It is important to note that Eddleston et al. (2016) found that when women entre-
preneurs obtain loans, they are more likely to acquire smaller loans, and Wu and 
Chua (2012) showed that loans granted to women had significantly higher interest 
rates.

Among the underlying causes, subjective factors have been found. Koellinger 
et al. (2013) and Wagner (2004), using data from the Global Entrepreneurship Mon-
itor (GEM) project, showed that subjective perceptions as self-confidence and fear 
of failure are key to explain the gender gap in entrepreneurship. Both perceptions, 
self-confidence and fear of failure, are closely connected to the individual’s degree 
of financial risk aversion.

Comeig and Lurbe (2018), in a review of economic laboratory experiments which 
analyzes men’s and women’s self-confidence and fear of failure, showed that cor-
recting such subjective perceptions requires awareness and changing cultural factors.

Therefore, in this paper we contribute to raising awareness about the systematic 
gender differences in credit self-selection and screening, in contracts with collateral. 
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Not taking into account this gender difference can lead to financial limitations 
toward women, damaging female entrepreneurship.

There are only a few experimental papers on screening. Most of them have 
focused on insurance and labor markets and on the principal’s behavior, not on the 
self-selection mechanism (e. g., Shapira and Venezia 1999; Posey and Yavas 2007; 
Kübler et al. 2008). On the other hand, the scarce experimental literature that has 
analyzed this self-selection mechanism in credit markets has focused on the effects 
of moral hazard (Capra et al. 2009) and on the framing effects of incentive-compat-
ible contracts (Bediou et al. 2013). This paper’s approach is different; it studies the 
effect of gender on contract choices.

Based on previous literature results and by presenting ad hoc incentive-compati-
ble contracts à la Bester (1985), we test the following hypotheses:

H1  Incentive-compatible contracts with collateral screen men of different risk levels 
but fail to screen women by risk level.

H2  There is a gender difference when applicants face high collateral loans.

3 � Method

In order to study if women are more risk averse than men in this financial decision-
making setting and, therefore, women do not accept higher collateral to self-select, 
we design and run an economic experiment based on Bester (1985) incentive-com-
patible contracts with collateral.

The experiment consists on a sequence of two phases: (i) we first measure indi-
vidual risk attitudes and also individual ambiguity attitudes within undergraduate 
students of three different European countries and (ii) we then offer those subjects 
menus of two incentive-compatible contracts to study self-selection.

The experiment has been run in north, central, and south Europe. The goal was to 
control for possible cultural differences among Central Europe (Switzerland), Atlan-
tic (UK), and Mediterranean (Spain) European countries.

At the end of the experiment, subjects answered a sociodemographic question-
naire to control for differences in technical skills and wealth between men and 
women. The answers showed no significant differences in these two factors between 
men and women.

3.1 � Test on individual risk and ambiguity attitudes

To measure attitudes toward risk and ambiguity, subjects are confronted with nine 
lottery pairs in 2 different conditions: risk and ambiguity. The lottery pairs follow 
Blavatskyy (2009) test on risk and ambiguity attitudes, based on Holt and Laury 
(2002) test on risk attitudes. We use three different stimuli (cards, bars, and gam-
bles). Each lottery is presented twice to each subject in order to control for the effect 
side (left/right) and colors. Figure 1 shows the screen’s design.
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3.2 � Test on self‑selection mechanism

To study the women’s patterns of behavior in the self-selection mechanism, we 
use five incentive-compatible contract menus (with collateral) to induce sub-
jects to disclose their private information. We follow the experimental design 
and menus presentation of Bediou et  al. (2013), who used the contract menus 
originally designed by Capra et al. (2009). This contract design is based on the 
Bester’s (1985) principal agent game of credit screening.

Table  1 shows the 5 menus of contracts offered to the subjects and Table  2 
presents the expected returns on each contract for both, low-risk individuals and 
high-risk individuals.

In the experiment, subjects choose between the two contracts (and a safe 
option). All subjects had the safer project (were low-risk borrowers) during 
ten rounds and had the riskier project (were high-risk borrowers) the other ten 
rounds. The safer project, s, has 90% chance of success, and the risky project, 
r, has 50% chance of success. Appendix presents the instructions used in this 
experiment.

Fig. 1   Test on individual risk attitudes and individual ambiguity attitudes

Table 1   Pairs of offered 
contracts

Pair Contract r Contract s

Price (Pj) Deposit (Dj) Price (Pj) Deposit (Dj)

1 360 0 166 300
2 335 25 169 275
3 310 50 172 250
4 285 75 175 225
5 260 100 177 200
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Each individual started each round with a wealth of 300 units. Each subject chose 
one or none of the two offered contracts in each round. The subjects who did not 
choose any contract received a return of 30 monetary units in that round. Under 
Expected Utility, as in Bester’s (1985) model, the individual-expected payoffs were 
as follows:

Thus, in each of the rounds a pair of theoretically incentive-compatible contracts (gr, 
gs) was offered: Õr

(

gr
)

≥ Õr

(

gs
)

and Õs

(

gs
)

≥ Õs

(

gr
)

.
The within subjects design allows us to control for individual differences in per-

sonality or risk attitude. Half of the subjects played with the riskier project first to 
control for order effects.

Therefore, the design of the experiment controls for the treatment order and 
the presentation (right/left; blue/yellow colors). Also, by presenting two times the 
same contract, the design allows for indifference (i.e., an indifferent participant may 
choose contract r once and contract s once).

The 143 subjects of the experiment were students from the University of Geneva, 
Switzerland (23 men, 24 women), the University of Valencia, Spain (24 men, 24 
women), and the University of East Anglia, UK (24 men, 24 women). They were 
recruited from various courses and grades using flyers. The individuals read the 
instructions and we answered their questions. During the experiment, the subjects 
received no feedback and were not allowed to communicate with the rest of the 
participants. At the end of the experiment, they received their earnings (the aver-
age payment was 15 Euros). Subjects were paid one round drawn at random per 
treatment in the first phase (6 rounds in total). In the second phase, subjects were 
paid two rounds drawn at random: one from the low risk and one from the high-
risk project. Given that the experiment was run in different countries with different 
currencies, British Pound, Swiss Franc, and Euro, we used ECUs as experimental 
monetary units, to homogenize the three different currencies during the experiment.

Each session lasted approximately one hour and 15 min and was run at: (i) the 
University of Geneva, either at the laboratory of the Swiss Center for Affective 

(1)EPayoff

(

Õs

)

= 0.9
(

300 + 600 − Pj

)

+ 0.1
(

300 + 0 − Dj

)

(2)EPayoff

(

Õr

)

= 0.5
(

300 + 1080 − Pj

)

+ 0.5
(

300 + 0 − Dj

)

.

Table 2   Individuals expected returns (ER) by contract

Pair Low-risk projects High-risk projects

Contract r (ER) Contract s (ER) Contract r (ER) Contract s (ER)

1 516 660.6 660 607
2 536 660.4 660 618
3 556 660.2 660 629
4 576 660 660 640
5 596 660.7 660 651.5
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Sciences or at the laboratory of the Faculty of Psychology; (ii) the University of 
Valencia, at the Laboratory for Research in Experimental Economics (LINEEX); 
and (iii) the Centre for Behavioral and Experimental Social Science at the University 
of East Anglia. The experiment was run in different time periods in each country.

4 � Results

4.1 � Attitudes toward risk and ambiguity

Figure 2 shows that most of the subjects (represented by dots) were concentrated in 
the fourth quadrant: risk and ambiguity averse individuals. The proportion of risk 
averse individuals was higher than the proportion of risk neutral or risk-seeking 
individuals. Similarly, the proportion of ambiguity averse individuals was higher 
than the proportion of ambiguity neutral or ambiguity-seeking individuals.

This pattern is found in each of the three countries and overall.
Regarding the gender attitudes, Fig. 2 shows that women were, overall, more con-

centrated in the fourth quadrant than men. The results of the Mann–Whitney test 
showed significant gender differences in risk attitudes but not in ambiguity attitudes 
(p = 0.0159 and p = 0.9586, respectively). Thus, gender differences in risk attitudes 
were found, being women more risk averse than men.

When studying this effect by countries using a Kruskal–Wallis test with all coun-
tries, women’s risk attitudes did not differ by country (p = 0.1856). There were no 
significant differences in men’s attitudes toward risk by country either (p = 0.5648). 
So the overall result of significant gender differences in risk attitudes, being women 
more risk averse than men, applies.

However, this result does not correlate to ambiguity attitudes. Using a spear-
man correlation test, ambiguity and risky choices were independent in both genders 
(p = 0.1897 for women and p = 0.3041 for men).

By country, using a Mann–Whitney test, Swiss men were found to be more ambi-
guity averse than Spanish and British men (p = 0.0013 and p = 0.0529, respectively).

In conclusion, after analyzing the results on attitudes toward risk from the first 
part of the experiment, by country and overall, significant gender differences in risk 
attitudes were found; being women more risk averse than men.

It is important to note that, as the theoretical work of Smart (2000) pointed out, 
with systematic gender differences in risk attitudes, different risk classes (low risk 
and high risk) may be pooled at a single contract in equilibrium, and incentive-com-
patible contracts with collateral may fail to disclose women’s private information.

In order to prepare the previously analyzed data on risk and ambiguity decisions, 
given that the attitudes tests were run with three different stimuli (cards, bars, and 
gambles) and repeated twice to control the left/right effect, we used the average 
switch point from safer (unambiguous) to risk (ambiguous) option.

To do so, we calculated if there was a Unique Switching Point (USP) for each 
subject and condition. This was done by comparing the lowest (highest) prob-
ability at which a subject chooses the safe (unambiguous) option, with the highest 
(lowest) probability at which each subject chooses the risky (ambiguous) option. 
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If the two values did not overlap, then the subject had a USP, which means that 
she/he was choice consistent. Otherwise, the subject’s choices were considered 
inconsistent.

We created this average only when subjects selected a unique switching point 
(subjects faced decision problems in a random order and, therefore, they were not 
restricted to select a unique switching point). Using a Fisher’s exact test, there 
were no differences between stimulus and side effect (given the high number of 
tests, they are available upon request).

Fig. 2   Individual’s risk attitudes and ambiguity attitudes: overall and by country
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Table 3 shows the percentage of women and men who had always a USP in all 
tests, some USP in the three different stimulus, and were inconsistent in all of them.

4.2 � Self‑selection test

The results of the experiment run in the three countries are summarized in Fig. 3 
and Table  4. Figure  3 shows the histograms of the overall results by gender and 
project type. Most of the men with the safer project chose the high collateral (HC) 
contract, 67.88%, whereas just the 49.72% of women with safer project chose the 
high collateral contract. Table 4 confirms that low-risk women (women with safer 
project) did not self-select by choosing the contract with high collateral (p = 0.3056).

Results did not show significant differences between the choice of the low and 
the high collateral contract in women with the safer project, the one banks want to 
grant credit. Therefore, low-risk women did not self-select by choosing the contract 
theoretically designed for low-risk borrowers and women’s screening failed to occur. 
This result supports H1: Incentive-compatible contracts with collateral screen men 
of different risk levels but fail to screen women by risk level.

As Mann–Whitney tests from the second part of Table 4 show, there are no gen-
der differences in choices when subjects have the riskier project (p = 0.1746 for low 
collateral contracts, and p = 0.8503 for high collateral contracts).

Table 3   Percentage of consistent 
subjects in risk and ambiguity 
choices distinguishing between 
gender

Women Men

Risk (%) Ambiguity (%) Risk (%) Ambiguity (%)

Always USP 31 41 44 58
Some USP 61 56 51 37
Never USP 8 3 5 5

Fig. 3   Histogram by gender and project risk level
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However, there are significant gender differences in choices when subjects have 
the safer project (p = 0.0121 for low collateral contracts, and p = 0.0013 for high col-
lateral contracts). Note that borrowers with a safer project, i.e., low probability of 
failure, are the target borrowers for the banks and other credit service business, the 
borrowers that may get credit. If women do not self-select in this case, by choosing 
the high collateral contract they face a barrier in obtaining funds.

Table 4   Test statistics by gender and project

* and ** and *** Significant at 10%, and 5% and 1% confidence level, respectively

Riskier project Safer project

Women Men Women Men

Wilcoxon test
 Lowcoll-Highcoll p = 0.0006*** p = 0.0001*** p = 0.3056 p = 0.0000***
 Lowcoll-None p 0.0000*** p = 0.0000*** p = 0.0000*** p = 0.0000***
 Highcoll-None p = 0.073* p = 0.0000*** p = 0.0000*** p = 0.0000***

Mann–Whitney 
test

 Lowcoll p = 0.1746 p = 0.0121**
 Highcoll p = 0.8503 p = 0.0013***
 None p = 0.0002*** p = 0.0001***

Fig. 4   Histograms by country, gender, and project risk level
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Figure 4 and Table 5 show the results by country. As can be seen in Table 5, there 
were not significant differences across countries in the choices of the high and low 
collateral contract. In each country men disclosed its private information with this 
self-selection mechanism, whereas low-risk women did not.

Using Mann–Whitney test for each country pairs, we found the same results as 
Kruskal–Wallis test with all countries.

Additionally, we ran logistic models to confirm that self-selection was influ-
enced by gender and not by country, as descriptive statistics showed. Table  6 

Table 5   Test statistics between 
country, gender, and project 
risk level

Bold values indicate significant at 10% confidence level

Kruskal–Wallis test Riskier project Safer project

Women
 Lowcoll p = 0.1909 p = 0.6774
 Highcoll p = 0.9397 p = 0.8803
 None p = 0.0550 p = 0.1113

Men
 Lowcoll p = 0.7676 p = 0.4937
 Highcoll p = 0.2930 p = 0.4532
 None p = 0.0638 p = 0.2298

Table 6   Logit models

Marginal effects after random effects logit regression
** and ***Significant at 5% and 1% confidence level

Prob. of best option Overall Model 1 Model 2

dy/dx Std. Errors dy/dx Std. Errors dy/dx Std. Errors

Women − 0.17 0.05*** − 0.17 0.05*** − 0.10 0.05**
Safer project − 0.04 0.02** 0.24 0.10** 0.20 0.09**
Ambiguity attitudes 0.03 0.02 − 0.01 0.03 − 0.01 0.03
Risk attitudes 0.02 0.01 0.09 0.02*** 0.08 0.02***
Safer project*ambiguity attitudes – – 0.09 0.02*** 0.05 0.02**
Safer project*risk attitudes – – − 0.13 0.01*** − 0.07 0.02***
Women*safer project*ambiguity 

attitudes
– – – – 0.10 0.03***

Women*safer project*risk attitudes – – – – − 0.10 0.02***
Switzerland − 0.04 0.06 – – – –
UK − 0.01 0.06 – – – –
Number of obs  = 2660
Number of groups  = 133
Obs per group: min  = 20
Wald �2  = 23.02 103.60 127.74

Prob. > �2  = 0.00 0.00 0.00
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displays the results of the logistic analysis. The self-selection option equals 1 if 
the subject chose low collateral with the riskier project and high collateral with 
the safer project. In the overall model, safer project variable indicated that having 
the safer project decreased the probability of choosing the best option (the option 
designed by the theoretical model to screen low risk from high-risk borrowers). 
This effect came from the women’s choices. Low-risk women did not self-select 
by choosing the contract with high collateral. This was shown in the variable 
interactions: logistic models ran with the interaction safer project and ambiguity 
and safer project and risk attitudes. Both attitudes significantly interacted with the 
safer project (Model 1); they also interacted with gender (Model 2).

Model 1 shows that interaction safer project–ambiguity attitude acted in opposite 
direction to safer project–risk attitude interaction: The higher the risk aversion the 
lower the probability of choosing the contract defined by the theoretical model.

However, the higher the ambiguity aversion, the higher probability of choosing 
the contract defined by the theoretical model.

Model 2 shows this effect specifically in women choices.
In conclusion, results showed that the probability of choosing the theoretical 

self-selection option depended on gender and supports H1: Incentive-compati-
ble contracts with collateral screen men of different risk levels but fail to screen 
women by risk level. Also, the H2 is confirmed: Gender differences appeared 
when subjects were expected to choose high collateral (customers with safer pro-
ject). There is a gender difference when applicants face high collateral loans.

The overall logit model, from Table 6, also shows that self-selection did not 
depend on the country.

In summary, the results of the experiment showed

1.	 Men borrowers self-selected but women borrowers did not self-select following 
the theoretical model designed for a uniform risk attitude: Theoretical incentive-
compatible contracts with collateral used to induce borrowers to disclose their 
private information fail to disclose women’s private information.

2.	 Gender differences arose when borrowers faced low-risk projects: 90% success 
probability and 10% failure probability. When subjects faced high-risk projects: 
50% success probability, no gender differences in behavior were found.

At this point it is important to highlight that subjects with safer projects were 
equally rational deciding high collateral or low collateral contract. Given that the 
high collateral contract had a higher variance, decisions depended on the risk-
taking behavior.
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5 � Concluding remarks and discussion

We have conducted an experiment to study the extent to which the women’s pat-
tern of behavior toward risk carry over into the theoretical and widely applied 
self-selection mechanism with collateral, a problem which reduces women’s 
access to funds. This problem affects female entrepreneurs negatively which, in 
turn, has important economic and policy implications.

Extant theories on credit screening assume that borrowers’ preferences among 
different combinations of price and collateral systematically depend on the risk level 
of their projects. The contract with high collateral and low interest rate is the one 
theoretically chosen by the low-risk borrowers. Banks, in turn, extract information 
from this borrower’s choice and grant credit mainly to those who chose high collat-
eral (and low interest rate).

However, these models so far have not addressed an important question for such 
settings: Does the women’s risk-taking behavior interfere with the self-selection 
mechanism? Results from this research show that women avoid the high collateral 
contract. In this way, gender does affect the contract choice and interferes with the 
screening mechanism. This result suggests gender differences in self-selection that 
can negatively affect women in price and access to credit and entrepreneurship.

The results of this experiment clearly indicate that men and women differ in their 
choices under this credit screening mechanism. Consequently, incentive-compati-
ble contracts with collateral fail to disclose women’s private information: Low-risk 
women borrowers do not self-select as the good borrowers they really are, due to the 
design of the generally accepted credit screening mechanism.

This research contributes to raising awareness about the systematic gender differ-
ence in credit self-selection and screening, in contracts with collateral. Credit ser-
vice businesses, such as banks, along with women themselves, and society at large, 
should pay attention to this bias in order to reduce discrimination and unbalanced 
entrepreneurship opportunities.

Failure to take into account this gender difference can create financial constraints 
for women, undermining female progress and entrepreneurship.

5.1 � Academic and practitioner’s implications

On one hand, given the results of this paper and other experimental and empirical 
literature showing gender differences in risk-taking behavior, academic theoretical 
models should start incorporating such differences. When constructing an economic 
model, the first step is to depict how economic agents cope with uncertainty (risk, 
ambiguity, or both) and then, based on those agent’s uncertainty preferences, the 
equilibrium interactions are reached.

It is important to note that nowadays algorithms are becoming ubiquitous in 
credit markets. Those algorithms are based on theoretical models and grow from 
experience. Algorithms perform the first screening in granting or denying credit. 
If the theoretical model is already leaving behind a big portion of the population 
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(women), algorithms will grow with only half of the experience and may reinforce 
the barriers to female progress and entrepreneurship.

On the other hand, credit service businesses, such as banks, should pay attention 
to this bias. Essentially, the women’s reluctance to accept high collateral generates an 
adverse selection problem for the bank. The women wrongly classified here as high-
risk borrowers are particularly risk averse, so they may also be the best borrowers for 
the bank, low-risk borrowers. Therefore, some human factor should be introduced in 
the first screening of borrowers in order to perceive these gender biases and classify 
low-risk woman borrowers as low-risk borrowers, regardless of their collateral choice.

Women, in turn, have to be aware of the consequences and limitations this lack 
of self-selection entails. Correcting such biases requires awareness, experience, and 
changing cultural factors that may be connected to social experiences.

Appendix

Instructions (English)

Hello,
In this part of the experiment you are going to take a series of decisions in which 

you must choose between 2 situations.
These 2 situations will be represented by cards, bars, or pie charts. In each of these 

situations there are two possible conditions:

•	 Condition 1: All the information is displayed on the screen. Both situations have the 
same probability to occur, but the amounts of points (ECUs) you can win are differ-
ent.

•	 Condition 2: There is missing information on the screen. The amount of points 
(ECUs) you can win is the same in both situations, but the probability of occurrence 
is unknown in one of the situations.

Your earnings will be determined by the amount of ECUs you obtain from your deci-
sions: 250 ECUs = 1 Pound. One of the choices of each type of representation will be 
randomly selected to determine your earnings. That is, you will be paid for 6 of your 
choices. You can earn as much as 25 or 28 pounds. Therefore, is very important that 
you understand very well the instructions before you begin.

The following screenshots show one example for each one of the existing conditions.
Important: The probabilities and ECUs you can win will vary in each decision. Take 

your time and think thoroughly before taking your decision.

Condition 1

All the information is displayed on the screen.
The 2 situations have the same probabilities, but the ECUs to win are different.
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CARDS

 

There are 2 decks of cards 
which contain 4 blue 
cards and 6 yellow 
cards

On the left side, A, the blue 
cards are worth 400 ECUs 
and the yellow ones 10 
ECUs

On the right side, B, the blue 
cards are worth 200 ECUs 
and the yellow ones 160 
ECUs

Choose the deck of your 
preference, A (left) or B 
(right)

Click A or B to indicate your 
choice

After making your choice, 
the computer will ran-
domly draw either a blue 
card (4 chances out of 10) 
or yellow (6 chances out 
of 10)

BARS

 

There are two bars that 
contain

3 blue boxes and 7 yellow 
boxes

On the left side, A, the blue 
boxes are worth 200 ECUs 
and the yellow ones 160 
ECUs

On the right side, B, the blue 
boxes are worth 400 ECUs 
and the yellow ones 10 
ECUs

Choose the bar of your 
preference, A (left) or B 
(right)

Click A or B to indicate your 
choice

After making your choice, 
the computer will ran-
domly draw either blue (3 
chances out of 10) or yel-
low (7 chances out of 10)
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PIES

 

There are two pies that 
contain

70% of blue and 30% of 
yellow

On the left side, A, the blue 
cards are worth 400 ECUs 
and the yellow ones 10 
ECUs

On the right side, B, the 
blue cards are worth 200 
ECUs and the yellow 
ones 160 ECUs

Choose the chart of your 
preference, A (left) or B 
(right)

Click A or B to indicate 
your choice

After making your choice, 
the computer will 
randomly draw a color 
either (blue: 7 chances 
out of 10; yellow: 3 
chances out of 10)

If you have a question, raise your hand and an experimenter will come to 
answer you personally. When you are ready, click the Start button.

Condition 2

The amount of ECUs you can win is the same in the 2 situations, but the probabili-
ties are unknown in one of the 2 situations. There is missing information.
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CARDS

  

The blue cards are worth 
500 ECUs and the yel-
low ones 10 ECUs

On the left side, A, there are 
4 blue cards and 6 yellow

On the right side, B, you 
don’t know the number of 
blue and yellow cards

With probability 1/9 there 
will be 1 blue card and 
9 yellow, with that same 
probability (1/9) there 
will be 2 blue cards and 
8 yellow cards… and so 
on up to 9 blue cards and 
1 yellow card with that 
same probability (1/9)

Choose the deck of your 
preference, A (left) or B 
(right)

Click A or B to indicate 
your choice

After making your choice, 
the computer will ran-
domly draw either a blue 
card (4 chances out of 10 
on the left; X chances out 
of 10 on the right) or yel-
low (6 chances out of 10 
on the left; 10-X chances 
out of 10 on the right)

BARS

  

The blue boxes are worth 
500 ECUs and the yel-
low ones 10 ECUs

On the left side, A, you 
don’t know the number of 
blue and yellow boxes

On the right side, B, there 
are 3 blue boxes and 7 
yellow

Choose the bar of your 
preference, A (left) or B 
(right)

Click A or B to indicate 
your choice

After making your choice, 
the computer will ran-
domly draw either blue 
(X chances out of 10 on 
the left; 3 chances out of 
10 on the right) or yellow 
(10-X chances out of 10 
on the left; 7 chances out 
of 10 on the right)
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PIES

  

The blue part is worth 500 
ECUs and the yellow 
part 10 ECUs

On the left side, A, there are 
70% blue and 30% yellow

On the right side, B, you 
don’t know the proportion 
of blue and yellow

Choose the pie of your 
preference, A (left) or B 
(right)

Click A or B to indicate 
your choice

After making your choice, 
the computer will 
randomly draw (blue: 
7 chances out of 10 on 
the right and X chances 
out of 10 on the left; or 
yellow: 3 chances out of 
10 on the right and 10-X 
chances out of 10 on the 
left)

If you have a question, raise your hand and an experimenter will come to 
answer you personally. When you are ready, click the Start button.

In this second part you will participate in a decision-making experiment.
The experiment simulates a market with a seller and a buyer. You will be 

the buyer during all the experiment. You have to decide between two contracts. 
Each time, you can choose 1 out of the 2 contracts or none of them. Each con-
tract corresponds to an investment product which is defined by a PRICE and a 
GUARANTEE.

If you choose a contract, you don’t pay it at beginning but at the end of the 
round.

The PRICE you pay depends on the success or failure of the investment you 
choose.

In case of SUCCESS, you pay the PRICE indicated in the contract.
In case of FAILURE, you pay the amount of the GUARANTEE.
If you choose not to take any contract, the 300 ECUs will be invested in a safe 

asset that yields 30 ECUs.
This part has two treatments. Before each treatment you will receive more 

detailed instructions.
In the following screens we present 2 examples corresponding to each treatment.
If you have a question, raise your hand and an experimenter will come to answer 

you personally. When you are ready, click the Start button.
In this example, the contracts A and B have a 50% probability of success and a 

50% probability of failure.
In case of success, in addition to your 300 ECUs endowment, you earn 905 ECUs 

if you choose contract A (net of the price of 175 ECUs) and 795 ECUs if you choose 
contract B (net of the price of 285 ECUs).
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In case of failure, in addition to your 300 ECUs endowment, you lose 225 ECUs 
from the guarantee if you choose contract A and 75 ECUs from the guarantee if you 
choose contract B.

If you choose no contract, in addition to your 300 ECUs endowment you earn 30 
ECUs.

In this example, the contracts A and B have a 90% probability of success and a 
10% probability of failure.

In case of success, you earn 725 ECUs if you choose contract A (net of the price 
of 175 ECUs) and 615 ECUs if you choose contract B (net of the price of the price 
of 285 ECUs). Your 300 ECUs endowment is included.

In case of failure, you earn 75 ECUs if you choose contract A (net of the guar-
antee of 225 ECUs) and 225 if you choose contract B (net of the guarantee of 75 
ECUs). Your 300 ECUs endowment is included.

If you choose no contract, you earn 330 ECUs.
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If you have a question, raise your hand and an experimenter will come to answer 
you personally. When you are ready, click the Start button.
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