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Introduction

The Predictive Modeling for Financial Fraud Training Course prepares analysts to build
models that score fraud risk before losses occur. Fraud detection once relied on static rules,
and fraudsters learned to step around them within weeks. Predictive modelling replaces
static thresholds with models that learn from historical behaviour and generalise to new
patterns. This course covers the full modelling workflow for financial fraud. It covers target
definition, feature engineering, model selection, validation, and deployment. Furthermore, it
applies cost-sensitive evaluation, model governance, and monitoring discipline. As a result,
participants build models that catch more fraud at lower operational cost.

Predictive Modeling for Financial Fraud Course
Objectives

- Explain predictive modelling concepts and the fraud modelling workflow.

- Define fraud targets, labels, and observation windows correctly.

- Apply data preparation, cleaning, and feature engineering techniques.

- Handle class imbalance using sampling, weighting, and cost-sensitive methods.
- Apply logistic regression, decision trees, and ensemble models.

- Interpret model outputs, feature importance, and reason codes.

- Evaluate models using precision, recall, ROC-AUC, and cost-based metrics.

- Apply validation approaches including out-of-time and cross-validation testing.
- Apply model governance, explainability, and documentation standards.

- Design deployment, monitoring, and drift management for fraud models.

Course Methodology

- Interactive lectures with real financial fraud modelling case studies.
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- Data preparation and feature engineering workshops on transaction data.
- Model building and evaluation exercises with sample fraud datasets.
- Threshold setting and cost-benefit optimisation practice.

- Structured peer discussion with facilitator feedback on modelling choices.

Who Should Take This Course

- Data scientists and analysts in fraud and risk functions.
- Financial crime and AML analytics teams.

- Credit and payment risk modelling professionals.

- Fraud strategy and detection managers.

- Model risk and validation officers.

- Internal auditors reviewing model governance.

Predictive Modeling for Financial Fraud Course
Outlines

Day 1: Foundations of Fraud Predictive Modelling

- Predictive modelling concepts and the fraud analytics workflow.

- Supervised, unsupervised, and semi-supervised approaches in fraud work.
- Defining fraud targets, labels, and observation windows.

- Labelling challenges: confirmed fraud, suspicion, and delayed discovery.

- Data sources: transactions, devices, accounts, and case outcomes.

- Regulatory and ethical boundaries in fraud modelling.

- Case study: a fraud model that replaced rule-based detection.
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Day 2: Data Preparation and Feature Engineering

- Data cleaning, missing values, and outlier treatment.

- Feature engineering for transaction, behavioural, and device data.
- Aggregation windows and velocity features.

- Categorical encoding and variable transformation.

- Handling leakage and time-based data pitfalls.

- Feature selection and dimensionality management.

- Workshop: building a fraud feature set from raw transactions.

Day 3: Model Building and Class Imbalance

- Class imbalance problems and their effect on model behaviour.
- Sampling methods: undersampling, oversampling, and SMOTE.
- Cost-sensitive learning and class weighting.

- Logistic regression and interpretable scoring models.

- Decision trees, random forests, and gradient boosting.

- Model calibration and score scaling.

- Workshop: building and calibrating a fraud scoring model.

Day 4: Evaluation, Validation, and Threshold Setting

- Confusion matrix, precision, recall, and F1 measures.

- ROC curves, AUC, and precision-recall curves.

- Cost-based evaluation linking errors to financial impact.

- Threshold optimisation and investigation capacity constraints.

- Cross-validation, out-of-time testing, and stability checks.
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- Champion-challenger testing and shadow deployment.

- Workshop: evaluating a model and setting an optimal threshold.

Day 5: Governance, Deployment, and Monitoring

- Model documentation, assumption registers, and audit trails.

- Explainability methods including SHAP values and reason codes.

- Fairness and bias testing in fraud scoring.

- Deployment architecture and real-time scoring considerations.

- Monitoring: drift detection, performance decay, and retraining triggers.
- Governance frameworks, approvals, and model risk management.

- Course review, assessment, and action planning.

Conclusion

By successfully completing Predictive Modeling for Financial Fraud, participants will gain a
thorough understanding of target definition, feature engineering, model building, imbalance
handling, evaluation, and governance practice. They will also acquire practical skills in data
preparation, model development, threshold optimisation, and monitoring design. In
addition, the course prepares them to deliver fraud models that perform in production and
satisfy model risk requirements. Gentex Training Center delivers this programme with a
strong focus on applied modelling practice and measurable fraud detection improvement.

FAQs for Predictive Modeling for Financial Fraud
course
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Q1 What is the "Predictive Modeling for Financial
Fraud” course about?

It is a five-day programme on building predictive models for financial fraud detection. It
covers fraud target definition, data preparation and feature engineering, imbalance
handling, model building with regression and ensemble methods, evaluation and threshold
setting, explainability, deployment, and monitoring.

Q2 What are the key benefits of the "Predictive
Modeling for Financial Fraud” course?

Participants learn to replace static rules with models that adapt to new fraud behaviour. The
course raises detection rates, reduces false positives and investigation waste, improves
model stability and performance, strengthens documentation for model risk review, and
gives fraud teams confidence that alerts reflect genuine risk.

Q3 What skills will I gain from the "Predictive Modeling
for Financial Fraud” course?

Participants gain fraud target definition and data preparation, feature engineering for
transaction and behavioural data, predictive model building with imbalance handling and
calibration, and model evaluation, threshold optimisation and governance monitoring. These
four skills cover the practical modelling cycle from data to production.
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Q4 What tools, methods, or standards are covered in
the "Predictive Modeling for Financial Fraud” course?

The course covers label and observation window design, transaction, behavioural and
device feature engineering, aggregation and velocity feature construction, leakage and
time-based data controls, undersampling, oversampling and SMOTE techniques, cost-
sensitive learning and class weighting, logistic regression, decision trees, random forests
and gradient boosting, model calibration and score scaling, confusion matrix, precision,
recall and F1 measures, ROC curves, AUC and precision-recall curves, cost-based evaluation,
threshold optimisation under investigation capacity constraints, cross-validation and out-of-
time testing, champion-challenger and shadow deployment, SHAP values and reason codes,
fairness and bias testing, drift detection and retraining triggers, model documentation and
assumption registers, and model risk governance frameworks.

Q5 How is the "Predictive Modeling for Financial
Fraud” course applied in real-world practice?

Participants apply the methods to real or simulated fraud datasets. They build labelled
datasets, engineer fraud features, train and calibrate models, compare performance with
cost-based metrics, set alert thresholds, document model assumptions, and design
monitoring routines. Many leave with a modelling workflow template and an evaluation
framework ready for immediate use.
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