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Disclaimer

• The views and opinions expressed in this 

[document/presentation] are those of the 

author and do not necessarily reflect the 

official policy or position of Novartis or 

any of its officers.
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Background

❑ What is Natural Language Processing (NLP)
Branch of artificial intelligence (AI) & Human Language

❑ Why NLP Exploration
Unstructured Text Data & Automated Extraction

❑ A Recommendation System for TFL Shell TOC
Keywords Extraction

Similarity Matching
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Algorithm Exploration

Feature​

Sumy/Summa/YAKE/

RAKE​ NLTK​ SpaCy BERT​

Performance​ Fast, task-specific​ Slow​ Fast​ Slow, GPU*

Pre-trained 

Model Support​
No​ No​ Yes​ Yes

Extensibility​ Moderate​ Moderate​ Strong​ Strong

Industrial

Application​
No​ No​ Yes​ Yes

Multilingual

Support​
Limited​ Limited​ Extensive​ Extensive​

Visualization

Support​
None​ Moderate​

Strong​

‘Display’

Moderate, require

s tools 

like TensorBoard
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Fine-tuning on SpaCy
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NER in SpaCy
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SpaCy Model Piplines
Component Function

attribute_ruler Adjusts token attributes by rules

lemmatizer Maps words to their root forms

ner Named Entity Recognition

parser Dependency parsing of sentences

senter Sentence boundary detection

tagger Part-of-Speech (POS) tagging

tok2vec Transforms tokens into vectors

vocab
Stores vocabulary and word 

embeddings

config.cfg Configuration file for the model

meta.json Metadata for the model

tokenizer Splits text into tokens
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Similarity Matching

Method Type Technique/Method Description

Simple String Matching
Jaccard Similarity Ratio of common to total words

Cosine Similarity Cosine of angle between vectors

Edit Distance
Levenshtein Distance Minimum edit operations

Damerau-Levenshtein Distance Levenshtein with transpositions

Word Embedding

Word2Vec
Word vectors and cosine 

similarity

GloVe
Word vectors from co-occurrence 

matrix

FastText
Word2Vec with subword

information

Deep Learning Models BERT Context-aware word embeddings

Regex Matching Regular Expressions Pattern matching with regex
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SAP – ToC

General Workflow
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General Workflow
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NLP Workflow in ToC
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NLP Workflow in ToC
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NLP Workflow in ToC
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Model NER
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NLP Workflow in ToC



15

Key Libraries/Database
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Key Libraries/Database
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Key Libraries/Database
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Recommendation Results
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Recommendation Results
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Public Resource —— CT.gov



21

Integrated Database
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Take Aways

NLP Technology
• Recommendation system 

Score element

• Expand to other areas in statistical programming activities?

Optimize workflows with text

• Challenges for an effective recommendation system with NLP?

Data security

Semantic understanding – the general label
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Take Aways

Human Involvement
• Ideation

Conscious training of tools.

Importance of innovative ideas and technical design.

• Manual Text Analysis

Tedious and time-consuming.

Necessary for thorough and accurate understanding.
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