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The Problem

The Small Business Administration (SBA) set up the
Paycheck Protection Program (PPP) loan program in
response to the pandemic. 

Preliminary research conducted by the Conference of
State Bank Supervisors (CSBS) shows that community
banks were at the forefront in providing these needed
funds to small businesses
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Are specific communities or business
characteristics  affiliated with the role of
community banks in the distribution of PPP

loans?



Our Goal

PROBLEM AND BACKGROUND

Determine if there exists statistically significant
differences or patterns in the business type,
business size (number of jobs), and business
ownership (e.g., racial minority or gender) for the
businesses that received the PPP loans from
community banks and/or non-community banks.
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Why is this important?

PROBLEM AND BACKGROUND

PPP Loans
The role of community banks
FDIC designation label
Opportunities in legislation
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Paycheck Protection Program (PPP)

Loans provided to small businesses during the COVID-19
pandemic to assist businesses keep their workforce
employed during the pandemic
Many of the PPP loans are being/have been forgiven

PPP Controversies

23% - 34% of PPP dollars were used towards directly helping
workers
Publicized concerns about who received the loans arose
after the distribution of the PPP loans.

PPP Loans

05

“Did Asian- and American Indian-Owned Businesses
Receive Their Fair Share of PPP Loans?” (Heartland Forward
- August 11, 2020)
“The Paycheck Protection Program Failed Many Black-
owned Businesses” (Vox - October 5, 2020)
“Minority Entrepreneurs Struggled to Get Small-Business
Relief Loans” (New York Times - April 4, 2021)
“Racial Bias Affected Black-owned Small Businesses Seeking
Pandemic Relief Loans, Study Finds” (The Washington Post -
October 15, 2021)



The Role of Community Banks
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Serve a critical role in smaller
and rural markets across the
US by providing credit,
liquidity, and investments to
communities 
Typically in counties with
populations of 50,000 or less



The Role of Community Banks
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Distributed Paycheck
Protection Program
(PPP)1 loans during the
Covid-19 pandemic
Held $148 billion—28
percent of total PPP
loans and 31 percent of
PPP loans held by
banks



FDIC Designation
5 STEP PROTOCOL FOR DESIGNATION

“The FDIC recognizes the critical role
community banks play in providing loan and
deposit services to customers throughout
the United States. By continuing to study
community banks, the FDIC can provide
support to these institutions and the
communities they serve.” 

FDIC Chairwoman Jelena McWilliams

Community banks are successful in areas with
growing economies and populations while they
continued to meet the credit needs of less
economically vibrant areas, such as rural counties
and areas with declining populations.

Need FDIC designation to be formally recognized as a
community bank and thus be correctly classified
receive a sufficient amount of support
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Aggregation, filtering, inclusion, scope
identification, asset size determination



Opportunities in Legislation
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STRENGTHEN IDENTIFY EXPAND

Support communities and
counties that community
banks serve with lower

income and minority
populations.

Create special
designation labels for
banks with community
bank characteristics.

Expand credit willingness
for community banks to

receive loans as
prevention against

financial downwind.



Data
Preparation
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Data Cleaning

Cleaned merged datasets by extracting
needed columns and  filling or dropping null
values

Variable Selection

Constructed statistical tests to identify
early key variables and remove highly
correlated variables

Model Selection

Considered a variety of models to identify
key variables to predict community banks
from non-community banks



The resulting dataset: 15 variables with 122,155 observations
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Data Cleaning
Merged the provided CSBS dataset of with
the original SBA "PPP plus 150k" dataset

Purpose: to combine additional variables
that may provide insight into our goal

Extracted needed columns and filled or
dropped null values

Purpose: to avoid duplication and specify
variable scope

CSBS Dataset
8,614,374 observations with 19 variables



Merged Dataset

8,614,374 observations with 58 variables



Variable Exploration 
Correlation Matrix

initialapprovalamount
forgivenessamount
jobsreported
payroll_proceed

High correlation with currentapprovalamount 
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Variable Selection
Chi-Squared Test

Mutual Information Selection
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Final Variable Selection
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cb
stchrtr

ruralurbanindicator
lmiindicator

currentapprovalamount
jobsreported

forgivenessamount
race

minority
ethnicity

businesstype
payroll_proceed




0 = Non-Community Bank, 1 = Community Bank 
0 = Non-State Chartered , 1 = State Chartered
U = Urban, R = Rural
0 = Not in low-to-moderate income area, 1 = In Low-to-moderate income area
Loan amount approved
 Number of jobs the business has reported
 Loan amount forgiven
Borrower Race Description
0 = No minority owned business , 1 = Yes minority owned business 
'Unknown/NotStated',  'Not Hispanic or Latino', 'Hispanic or Latino'
Business Type Description
Amount of proceeds that were reported to be applied towards Payroll costs



Model Selection

Linear
Regression

Logistic
Regression

Polynomial
Regression

with Multiple
Variables

Classification and
Regression Trees

Extreme
Gradient
Boosting

K-nearest
Neighbors 

K-means
Clustering 

Naive Bayes
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Modeling
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Logistic Regression

Classification and Regression Trees (CART)

Naive Bayes



Logistic Regression
Purpose to use categorical inputs to describe create and purposeful logistic equations for classification
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Initial Model Performance

cb, stchrtr, ruralurbanindicator, lmiindicator,
currentapprovalamount, jobsreported, forgivenessamount,
race, businesstype, payroll_proceed, and minority

Importance Coefficients



Logistic Regression 18

Final Model Performance

cb, stchrtr, ruralurbanindicator, lmiindicator,
currentapprovalamount, race, businesstype, and
payroll_proceed

Importance Coefficients
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Calculate Gini Impurity scores to predict class and numeric labels for community bank loans

Initial Model Performance

stchrtr, ruralurbanindicator, payroll_proceed, minority,
jobsreported, forgivenessamount,  currentapprovalamount

Feature Importance

Classification and Regression Trees (CART)



Classification and Regression Trees (CART)
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Calculate Gini Impurity scores to predict class and numeric labels for community bank loans

Final Model Performance

stchrtr, minority

CART Reduced Tree Graph



Naive Bayes
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Assumes variable independence and makes use of probabilities to make predictions 

Bayes' Law:

CSBS Application:



Naive Bayes
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Assumes variable independence and makes use of probabilities to make predictions 

Initial Model Performance Final Model Performance

stchrtr, ruralurbanindicator,
lmiindicator, currentapprovalamount,
race, businesstype, and
payroll_proceed

borrowerstate, stchrtr,
ruralurbanindicator, lmiindicator,
currentapprovalamount,
forgivenessamount, minority, race,
businesstype, and payroll_proceed



Results
04
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Model Performance 

Model Comparisions



Model Performance Accuracy Comparison

Logistic Regression CART Naive Bayes

Overall Accuracy 69% 69% 64%

Non-Community Bank
Precision 60% 76% 63%

Community Bank
Precision 78% 61% 67%
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Logistic Regression CART Naive Bayes

State Charter

Rural/Urban

X X X

X X

Low-Medium Income

Approval Amount

X X

X X

Race

Business Type

X X

X X

Payroll Proceed

Minority

X X

X
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Model Performance Feature Comparison

Jobs Reported



CONCLUSION

Business Type Business Size Business Ownership

Reminder: Our goal was to determine if there exists statistically significant differences or
patterns in the business type, business size (number of jobs), and business ownership (e.g.,
racial minority or gender) for the businesses that received the PPP loans from community banks
and/or non-community banks.
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Other questions to consider...
Did media perception effect second round
loan distribution? 
Are significant variables from the first
round the same as the second?
Would a business that was rejected for a
PPP loan through a non-community bank
have been able to receive a PPP loan from
a community bank?

Potential legislative implications

Next Steps
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Revision of small business standards for
federal loan program eligibility
Special consideration for minority,
income, and rural factors
Expansion of loan education and
corporate partnership programs to
support small businesses



Thank you!
Questions?

Melissa Serrano
serranom@smu.edu

Annalise Sumpon
asumpon@smu.edu

Madi Tedrow
mtedrow@smu.edu


