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DATA SCIENCE FOR ALL

Data Science in Credit Risk: Predicting, Preventing, and
Managing Financial Risk

What is Credit Risk?

. Credit Risk is the chance that a person or a
company won't be able to repay a loan or meet
their financial obligations.

. Imagine you lend money to a friend, and there's a
possibility they might not pay you back. That risk of
not getting your money back is called credit risk.




How Data Science is Used in Credit Risk

Data science helps banks and lenders understand and manage
credit risk better via 4 key ways. Here' s how:

Purpose: To determine how
risky it is to lend money to
someone.
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Purpose: To catch fraudulent
loan applications or
transactions.




Credit Scoring

Problem to be Solved:
« Objective: Determine how risky it is to lend money to
someone.
. Issue: Lenders need a quick and reliable way to assess the
creditworthiness of potential borrowers.

How it is Solved:

- Data scientists analyze various factors from the applicant's
financial history, including past loans, income,
employment status, and spending habits.

« The analysis generates a credit score, a numerical value
indicating the likelihood of a borrower repaying their loan.

Data Science Techniques Used:

« Feature Engineering: Create variables such as credit
utilization ratio, length of credit history, and payment
history.

. Statistical Analysis: Identify which factors most influence
creditworthiness.

« Machine Learning Models: Use algorithms like logistic
regression, decision trees, and random forests to develop
the scoring model.

« Normalization: Standardize data to ensure consistency
and accuracy in the scoring model.
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Default Prediction

Problem to be Solved:
« Objective: Predict if someone will fail to repay a loan.
. Issue: Lenders need to anticipate potential defaults to
manage risk and minimize losses.

How it is Solved:

« Data scientists build predictive models using historical
data that includes borrower characteristics, loan attributes,
and macroeconomic factors.

» These models identify patterns and variables indicative of
default risk, producing a probability score of default for
each borrower.

Data Science Techniques Used:

« Historical Data Analysis: Examine past defaults to find
common traits and patterns.

o Predictive Modeling: Apply algorithms like logistic
regression, support vector machines, and neural networks
to predict default probabilities.

« Time Series Analysis: Assess how default risk changes over
time with factors like economic conditions.

« Survival Analysis: Estimate the time until a borrower
defaults.




Fraud Detection

Problem to be Solved:
 Objective: Catch fraudulent loan applications or
transactions.
« Issue: Fraudulent activities can lead to significant financial
losses and compromise the integrity of the lending
process.

How it is Solved:

« Data scientists use algorithms to spot unusual patterns in
the data that might indicate fraud, such as discrepancies in
application details or unusual transaction behaviors.

« Fraud detection models can flag suspicious activities for
further investigation.

Data Science Techniques Used:

« Anomaly Detection: Identify data points that deviate
significantly from the norm using techniques like clustering
and density-based methods.

« Pattern Recognition: Detect patterns consistent with
known fraudulent behaviors.

« Machine Learning Algorithms: Employ algorithms like
random forests, neural networks, and gradient boosting
for classification of fraudulent vs. non-fraudulent
transactions.
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Portfolio Management

Problem to be Solved:
« Obijective: Manage a group of loans efficiently.
. Issue: Banks need to ensure they are lending money
wisely, balancing risk and return, and not overexposing
themselves to high-risk loans.

How it is Solved:

. Data scientists analyze the performance of all loans
together, considering factors like default rates, loan
concentrations, and economic conditions.

« This analysis helps in optimizing loan approval processes,
setting appropriate interest rates, and balancing the loan
portfolio.

Data Science Techniques Used:

o Cluster Analysis: Segment loans into different risk
categories for tailored management strategies.

« Scenario Analysis: Assess the impact of various economic
conditions on the loan portfolio.

« Monte Carlo Simulations: Model the probability of
different outcomes to understand risk exposure and
potential losses.

« Optimization Algorithms: Optimize the allocation of loans
to maximize returns while managing risk.
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Stages of Customer lourney with a Bank
Where Credit Risk Models Can Be Created

1. Pre-Application Stage
Objective:
« Assess potential borrowers before they formally apply for
credit.

Models Used:
« Prospect Scoring Models: Evaluate the likelihood of

potential customers applying for credit based on available
data such as demographics and browsing behavior.

« Marketing Response Models: Predict the response to
marketing campaigns and identify the most promising
leads for credit products.

Key Techniques:
« Data mining to analyze historical data.

« Predictive analytics to assess customer behaviors.




Stages of Customer lourney with a Bank
Where Credit Risk Models Can Be Created

2. Application Stage

Objective:

Evaluate the creditworthiness of applicants during the
application process.

Models Used:

« Credit Scoring Models: Assign a credit score to applicants
based on their credit history, income, employment status,
and other factors.

« Fraud Detection Models: Identify potentially fraudulent
applications using anomaly detection techniques.

Key Techniques:
« Machine learning algorithms (e.g., logistic regression,
decision trees, random forests).
» Feature engineering to derive meaningful variables from
application data.




Stages of Customer lourney with a Bank
Where Credit Risk Models Can Be Created

3. Post-Approval Stage

Objective:

Monitor borrower behavior and manage risk after credit has
been granted.

Models Used:

« Behavioral Scoring Models: Update credit scores based
on ongoing borrower behavior such as payment patterns
and account usage.

« Early Waming Models: Predict the likelihood of
delinquency or default in the near future.

« Fraud Monitoring Models: Continuously scan transactions
for signs of fraud.

Key Techniques:
« Time-series analysis to track borrower behavior over time.
« Anomaly detection to identify unusual activities.
« Survival analysis to estimate the probability of default over
a specific period.




Stages of Customer lourney with a Bank
Where Credit Risk Models Can Be Created

4. Portfolio Management Stage

Objective:

Optimize the management of the entire credit portfolio to
balance risk and return.

Models Used:
« Risk Segmentation Models: Classify loans into different
risk categories to tailor management strategies.
« Loss Forecasting Models: Estimate potential losses under
various economic scenarios.
. Stress Testing Models: Assess the impact of adverse
economic conditions on the credit portfolio.

Key Techniques:
« Cluster analysis for risk segmentation.
« Scenario analysis for loss forecasting.
« Monte Carlo simulations for stress testing.
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