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Background

Why is it Difficult to Predict?
● Misconduct is hidden within long, unstructured legal complaints
● Each case is narrative-heavy with inconsistent language
● No standardized dataset across enforcement actions

What is Pharmaceutical Fraud?
● Illegal practices that distort clinical decision-making.[1,3]

● Includes kickbacks, off-label promotion, fraudulent billing.[2]

● Results in significant legal penalties and reputational damage.[3]
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LLM-powered pipeline converts unstructured legal 
complaints into structured, company-level risk signals for 
large-scale compliance analysis.

● Cases Processed: 160+ analyzed end-to-end with 
structured outputs.

● Verification: 100% pipeline validation with stakeholder  
review.

● Analytics Output: Cross-case pattern detection with 
exportable, investigation-ready reports
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Analytics outputs from our aforementioned platform are 
adapted into SEC based behavioral features and scored 
using a ML pipeline to estimate litigation risk.

● Assumption: No DOJ complaint ⇒ non-fraud label
● Best model: Random Forest | PR-AUC: 0.84 | F1: 0.80
● Key Signals: TF-IDF terms, item transitions, item counts

Patterns in SEC filings, including frequency, structure, and 
language, are strong early indicators of misconduct, with the 
model accurately identifying most fraud cases on held out 
data.

1. Expand Dataset & Coverage: Scale beyond 168 cases by ingesting additional DOJ and SEC data to improve signal diversity and robustness.
2. Real-Time Modelling: Ingesting live filings/news streams to move from static analysis to a continuous risk modelling pipeline.
3. Platform Expansion: Publishing the predictive risk model on GCP, resulting in an end to end platform for company level compliance analytics.

What Have We Done to Solve This?

OCR for DOJ Complaints
Wharton Research Data 

Services (WRDS) 
platform for SEC Filings

Document Parsing and Text Processing

LLM-Based Extraction of Key Patterns and Compliance Risk Signals

Scalable Platform Deployment on Google Cloud Run

Deliverables: Compliance Monitoring Platform with Predictive Model

Data Sources

Department of Justice 
(DOJ) Complaints

SEC Filings 
(8-K, 10-K)

Feature Engineering and Machine Learning Modeling, for Fraud and 
Non-fraud Cohorts 




