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Offense Text

Mixed Capitalization
Mixed punctuation

Abbreviations
Jargon

Misspellings
Multiple pieces of info

Challenges
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Offense Text

Data cleaning 
can take 

many hours, 
even days

Reality
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An Applied Machine Learning Problem
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Adapted from Chollet, F. (2017). Deep learning with Python. Simon and Schuster.

Can we write some categorization rules to solve this?



An Applied Machine Learning Problem
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Adapted from Chollet, F. (2017). Deep learning with Python. Simon and Schuster.

- 84 Charge Category Codes
- 260,887 records, 60,672 unique offense text & code pairs



Training Data
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o Offense Code crosswalk with examples from all 50 states

State Description
BJS 
Code BJS Description NCRP Charge Category

Violation places person in danger of 
death or serious injury 670 Public Order Offenses PUBLIC ORDER OFFENSES - OTHER
Vote more than once in same 
election 670 Public Order Offenses PUBLIC ORDER OFFENSES - OTHER

Wage money etc. on animal fighting 671
Public Order Offenses, 
Attempted PUBLIC ORDER OFFENSES - OTHER

Unlawful use of savings bank terms 671
Public Order Offenses, 
Attempted PUBLIC ORDER OFFENSES - OTHER

Felony violations of perpetual 
care/preneed trust fund 672

Public Order Offenses, 
Conspiracy PUBLIC ORDER OFFENSES - OTHER

Install malware, take control/disable 
computer, >= $1000 672

Public Order Offenses, 
Conspiracy PUBLIC ORDER OFFENSES - OTHER

… … … …
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o Offense Code crosswalk with examples from all 50 states

State Description
BJS 
Code BJS Description NCRP Charge Category

Violation places person in danger of 
death or serious injury 670 Public Order Offenses PUBLIC ORDER OFFENSES - OTHER
Vote more than once in same 
election 670 Public Order Offenses PUBLIC ORDER OFFENSES - OTHER

Wage money etc. on animal fighting 671
Public Order Offenses, 
Attempted PUBLIC ORDER OFFENSES - OTHER

Unlawful use of savings bank terms 671
Public Order Offenses, 
Attempted PUBLIC ORDER OFFENSES - OTHER

Felony violations of perpetual 
care/preneed trust fund 672

Public Order Offenses, 
Conspiracy PUBLIC ORDER OFFENSES - OTHER

Install malware, take control/disable 
computer, >= $1000 672

Public Order Offenses, 
Conspiracy PUBLIC ORDER OFFENSES - OTHER

… … … …



Natural Language Processing 
Model Training Overview

o Multi-class classification (84 categories)
o Transformer model
• Distil-RoBERTa model architecture

o Iterative text processing using regular 
expressions (regex)

o Trained on a publicly available national lookup 
table combined with other hand-labeled offense 
text datasets.
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o Model was evaluated using 3-Fold cross validation
o Highest performance benefits from many examples to train on

NCRP Category
Average

Precision
Average 
Recall

Average 
Support

ESCAPE FROM CUSTODY 0.988 0.991 4035

DRIVING WHILE INTOXICATED 0.986 0.981 2391

CONTEMPT OF COURT 0.982 0.987 2952

BURGLARY 0.979 0.981 2214

POSSESSION/USE - MARIJUANA/HASHISH 0.977 0.970 556
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o Lowest performance does not see as many examples to train on 

NCRP Category
Average

Precision
Average 
Recall

Average 
Support

TAX LAW (FEDERAL ONLY) 0.373 0.233 30

FLIGHT TO AVOID PROSECUTION 0.460 0.407 38

CONTRIBUTING TO DELINQUENCY OF A MINOR 0.544 0.333 50

DRIVING UNDER INFLUENCE - DRUGS 0.567 0.603 34

UNSPECIFIED HOMICIDE 0.610 0.554 60



Model Performance
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Metric Value
Accuracy 0.934

Metric Precision Recall
Average 
Per Category 0.811 0.786
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https://bit.ly/rti-rota

https://bit.ly/rti-rota
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Users can search for a single text string
Predictions include an estimate of confidence https://bit.ly/rti-rota

https://bit.ly/rti-rota
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Users can also upload a bulk file and 
download predictions as a CSV https://bit.ly/rti-rota

https://bit.ly/rti-rota
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Users can also upload a bulk file and 
download predictions as a CSV https://bit.ly/rti-rota

https://bit.ly/rti-rota


Open Source
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Technologies
o Streamlit
o ONNX



Next Steps
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Getting the word out

Gathering feedback

Collaborating on 
additional use cases
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