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Motivation 

• For credit markets to work effectively they need: 
– Quality information (ex-ante) 
– Legal system to enforce debt contracts (ex-post)  

• SMEs lack quality information. 
• US Banks developed credit scoring models based on 

SME owners’ data. 
• Not feasible in every country because of deficiencies 

of credit bureaus.  



Need a tool to screen many people at 
a low cost 
• The Entrepreneurial Finance Lab (EFL) developed a 

credit  application based on psychometrics 
• Psychometric tools used extensively to select 

personnel 
– Better than candidate job’s experience, level of education, 

employment interview results, peer ratings, and reference 
checks to predict overall job performance. 

• Literature shows correlations between psychometric 
measures and entrepreneurial success, but not yet 
with repayment behavior 



Implementation in Peru 
• Started in March 2012 

(Institution has no previous experience in the segment) 
• Used to screen MSMEs that applied for a working capital 

loan 
(up to 18 months, average size US$3,855)   

• EFL credit application takes about 45 minutes 
• Entrepreneurs with an EFL score above EFL threshold 

were approved 
• Entrepreneurs with a traditional credit score above 

traditional threshold were approved too 
– Score for unbanked, i.e. without credit history, is based on 

demographics 
 



Data 

• Data from EFL collected during application  
(1,993 entrepreneurs screened by the EFL tool between 
March 2012 and August 2013) 
– EFL score and screening date; as well as age, gender, 

marital status, business sales, and sector of activity. 

• Data from Superintendencia de Banca y Seguros 
– Maximum number of days in arrears, total debt, and a 

classification of debtor into one of five status categories 



Decision Rule 

  Traditional Model decision (TM) 
Accept Reject 

EFL 
decision 

Accept 

(1) Accepted 
659 entrepreneurs 
(20.6% unbanked) 

(23.5% got loan from the implementing 
institution) 

(2) Accepted 
158 entrepreneurs 
(10.1% unbanked) 

(24.7% got loan from the implementing 
institution) 

Reject 

(3) Accepted 
860 entrepreneurs 
(25.1% unbanked) 

(29.3% got loan from the implementing 
institution) 

(4) Rejected 
209 entrepreneurs 
(7.2% unbanked) 

(0% got loan from the implementing 
institution) 

Source: Authors’ own calculation 

• Traditional score threshold set at 19 percentile (rejects 19% of entrepreneurs) 
• EFL score threshold set at 57 percentile (rejects 57% of entrepreneurs) 



Hypotheses 
• Hypothesis 1: Risk reduction.  Entrepreneurs who 

were accepted by the traditional model but rejected 
by the EFL tool have higher default risk than 
entrepreneurs who were accepted by both models.  

• Hypothesis 2: Credit to new borrowers. 
Entrepreneurs who were rejected by the traditional 
model but accepted by the EFL tool do not have 
higher default risk than entrepreneurs who were 
accepted by the traditional model.  

• Hypothesis 3: Banking the unbanked. Unbanked 
entrepreneurs who were accepted by the EFL tool 
have a greater probability of getting a loan than 
unbanked entrepreneurs who were rejected by the 
EFL tool.  
 

EF
L 

T.M. 

 
  

 

EF
L 

T.M. 

 
  

 

EF
L 

T.M. 

 
  

 



Hypothesis 1 

(1) (2) (3) (4) (5) (6)
Classification worse than "Normal" at SBS (12 months after app.) 0.275*** 0.035 0.273*** 0.037 0.294*** 0.016

(0.019) (0.025) (0.020) (0.027) (0.064) (0.078)
More than 90 days in arrears at SBS (12 months after app.) 0.125*** 0.036* 0.122*** 0.046** 0.152*** -0.032

(0.015) (0.020) (0.015) (0.022) (0.053) (0.063)
More than 90 days in arrears at SBS (during next 12 months following app.) 0.151*** 0.075*** 0.145*** 0.086*** 0.207*** -0.007

(0.015) (0.021) (0.015) (0.023) (0.053) (0.065)
Number of days in arrears (6 months after app.) 13.326*** 5.868*** 12.029*** 8.101*** 24.691*** -10.847

(1.403) (2.086) (1.381) (2.215) (6.240) (6.952)
Number of days in arrears (12 months after app.) 26.799*** 8.961** 27.120*** 10.074** 23.925*** 4.048

(2.507) (3.736) (2.689) (4.094) (6.580) (8.912)

Increase in debt at SBS (1 month after test wrt 1 month before app.) 0.466*** 0.062** 0.505*** 0.071** 0.316*** 0.068
(0.019) (0.026) (0.022) (0.029) (0.040) (0.052)

Increase in debt at SBS (6 month after test wrt 1 month before app.) 0.528*** 0.089*** 0.568*** 0.095*** 0.375*** 0.106**
(0.019) (0.026) (0.022) (0.029) (0.042) (0.054)

Classification at SBS (12 months after app.) 0.882*** 0.006 1.000*** -0.002 0.426*** 0.129**
(0.013) (0.017) (0.000) (0.002) (0.043) (0.054)

Loan from implementing institution 0.235*** 0.058** 0.245*** 0.064** 0.199*** 0.047
(0.017) (0.023) (0.019) (0.026) (0.034) (0.045)

Number of observations 

Accepted 
by EFL

1519 1167 352

Banked + Unbanked
Accepted 

by EFL
Diff § Accepted 

by EFL
Diff §

Banked Unbanked

Diff §

Source: Authors’ own calculations 
Note: § Difference between entrepreneurs rejected and accepted by the EFL tool provided they were all accepted by the traditional model.  
Ordinary least squares estimates given. All outcome variables are associated with repayment behavior and access to credit from formal financial 
institutions and are not limited to the implementing bank. Robust standard errors in parenthesis: * p<0.1, ** p<0.05, ***p<0.01. 
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Hypothesis 2 

Source: Authors’ own calculations 
Note: § Difference between entrepreneurs rejected by the traditional model and accepted by the EFL tool and entrepreneurs accepted by the 
traditional model.  Ordinary least squares estimates given. All outcome variables are associated with repayment behavior and access to credit 
from formal financial institutions and are not limited to the implementing bank. Robust standard errors in parenthesis: * p<0.1, ** p<0.05, 
***p<0.01. 
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(1) (2) (3) (4) (5) (6)
Classification worse than "Normal" at SBS (12 months after app.) 0.295*** 0.311*** 0.293*** 0.323*** 0.305*** 0.140

(0.013) (0.042) (0.013) (0.044) (0.036) (0.170)
More than 90 days in arrears at SBS (12 months after app.) 0.145*** 0.161*** 0.147*** 0.171*** 0.130*** -0.005

(0.010) (0.043) (0.011) (0.045) (0.028) (0.121)
More than 90 days in arrears at SBS (during next 12 months following app.) 0.194*** 0.221*** 0.193*** 0.244*** 0.202*** -0.036

(0.011) (0.041) (0.012) (0.043) (0.030) (0.112)
Number of days in arrears (6 months after app.) 16.711*** 44.742*** 16.596*** 46.828*** 17.482*** 23.435

(1.073) (9.061) (1.153) (9.754) (2.947) (18.646)
Number of days in arrears (12 months after app.) 31.892*** 59.108*** 32.690*** 62.909*** 26.640*** 4.582

(1.914) (12.627) (2.093) (13.476) (4.578) (13.510)

Increase in debt at SBS (1 month after test wrt 1 month before app.) 0.501*** -0.020 0.544*** -0.079* 0.358*** 0.267**
(0.013) (0.042) (0.015) (0.044) (0.026) (0.124)

Increase in debt at SBS (6 month after test wrt 1 month before app.) 0.579*** -0.060 0.620*** -0.120*** 0.440*** 0.247**
(0.013) (0.042) (0.014) (0.044) (0.027) (0.119)

Classification at SBS (12 months after app.) 0.885*** 0.090*** 0.999*** 0.001 0.506*** 0.244**
(0.008) (0.015) (0.001) (0.001) (0.027) (0.112)

Loan from implementing institution 0.268*** -0.021 0.280*** -0.055 0.227*** 0.210*
(0.011) (0.036) (0.013) (0.037) (0.022) (0.126)

Number of observations 1677 1309 368

Banked + Unbanked Banked Unbanked
Accepted 

by TM
Diff § Accepted 

by TM
Diff § Accepted 

by TM
Diff §



Hypothesis 3 

Source: Authors’ own calculations 
Note: § Difference between entrepreneurs rejected by the EFL tool and entrepreneur accepted by the EFL tool.  Ordinary least squares 
estimates given. All outcome variables are associated with repayment behavior and access to credit from formal financial institutions and are 
not limited to the implementing bank. Robust standard errors in parenthesis: * p<0.1, ** p<0.05, ***p<0.01. 
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(1) (2) (3) (4) (5) (6) (7) (8)
Classification worse than "Normal" at SBS (12 months after app.) 0.317*** 0.025 0.083 0.066 0.289*** 0.111 6.558 -0.152

(0.060) (0.074) (0.463) (0.111) (0.075) (0.118) (4.302) (0.218)
More than 90 days in arrears at SBS (12 months after app.) 0.148*** -0.012 -0.307 0.067 0.143** 0.116 3.921 -0.043

(0.049) (0.059) (0.371) (0.092) (0.060) (0.105) (4.183) (0.208)
More than 90 days in arrears at SBS (during next 12 months following app.) 0.200*** 0.012 0.035 0.041 0.159*** 0.114 3.568 -0.033

(0.048) (0.059) (0.380) (0.090) (0.056) (0.096) (3.448) (0.185)
Number of days in arrears (6 months after app.) 27.597*** -9.347 1.569 -4.600 23.789*** 4.675 385.706 -10.543

(6.136) (7.153) (42.459) (10.963) (7.335) (12.999) (479.816) (22.999)
Number of days in arrears (12 months after app.) 24.984*** 8.652 -37.539 19.936 26.857*** 28.106 698.722 -0.294

(5.925) (8.959) (74.901) (17.510) (8.799) (21.223) (830.049) (40.158)

Increase in debt at SBS (1 month after test wrt 1 month before app.) 0.342*** 0.043 0.349 0.042 0.366*** -0.028 3.682 -0.182
(0.038) (0.050) (0.319) (0.077) (0.054) (0.079) (2.875) (0.159)

Increase in debt at SBS (6 month after test wrt 1 month before app.) 0.400*** 0.073 0.935*** -0.025 0.451*** -0.054 4.908* -0.262
(0.039) (0.051) (0.334) (0.079) (0.055) (0.081) (2.874) (0.159)

Classification at SBS (12 months after app.) 0.452*** 0.122** 1.569*** -0.082 0.537*** -0.051 5.963** -0.305**
(0.040) (0.051) (0.324) (0.079) (0.055) (0.082) (2.854) (0.153)

Loan from implementing institution 0.219*** 0.007 0.613** -0.065 0.268*** -0.121* 3.217 -0.259**
(0.033) (0.043) (0.273) (0.064) (0.049) (0.066) (2.277) (0.130)

Number of observations 

Unbanked

394

Accepted 
by EFL

Diff § Accepted 
by EFL

Diff § Accepted 
by EFL

150

Unbanked controlling 
for EFL score

Unbanked around 
threshold

394

Unbanked around 
threshold c. EFL Score
Accepted 

by EFL
Diff §

150

Diff §



Conclusions 

• For banked entrepreneurs: 
– When used to screen out bad credit risk from a pool 

of entrepreneurs accepted by traditional scoring 
model, EFL leads to a reduction of the portfolio risk  

– When used to sift good credit risk from a pool of 
entrepreneurs rejected by traditional scoring model, 
EFL may lead to an increase in portfolio risk 

• For unbanked entrepreneurs: 
– EFL tool can be used to make additional loans without 

increasing portfolio risk 
– Leads to increase in access to credit 
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Additional Number of Days in Arrears—for 
entrepreneurs rejected by the EFL tool—6 
Months after the EFL Application Using 
Different EFL Decision Thresholds 

Additional Number of Days in Arrears—for 
entrepreneurs rejected by the EFL tool—6 
Months after the EFL Application Using 
Different Traditional Credit Score Decision 
Thresholds 
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