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Natural Language Processing (NLP)

﹘ NLP refers to range of computer science techniques 
aimed at processing human (natural) languages in an 
effective often interpretive manner

﹘ NLP includes NL Understanding, Learning and 
Generation

﹘ Terms have been around since 1950s

﹘ Fairly recent more widespread use in real life



Unpacking NLP

﹘ Natural Language Understanding (NLU) AI-hard problem 
aimed at machine comprehension

﹘ Natural Language Learning (NLL) automatic triggering of 
specific responses to language using rules that define 
language

﹘ Natural Language Generation (NLG) natural language from 
machine representation NL system

3



4

Natural Language Toolkit (NLTK)

﹘ NLTK allows Python programs to work with human 
language data

﹘ Provides text processing libraries for:
· classification choosing the correct class label for a given input

· tokenization separating a chunk of text into smaller units (words, 
subwords individual characters) called tokens

· stemming producing morphological variants of root/base word, e.g. 
reducing “chocolates”, “chocolatey” and “choco” to “chocolate”

· tagging classifying words into parts of speech

· parsing generating tree structures that depict internal organization of 
text

· semantic reasoning representing the meaning of text in suitable form
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Interacting directly with NLTK

 ← installation

← usage
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← concordance 
shows every 
occurrence of a 
given word (e.g. 
”knight”), 
together with 
context
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← similar gives other 
words in a related 
range of contexts

← generate random text 
in the same writing 
style as the author 
(33 = 30 words plus 3 
commas)

← lexical (word) 
dispersion_plot 
requires NumPy and 
Matplotlib

← packages to work
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and now for something more
practical …

Henry Shepherd (MSc Student, Economics for Business 
Intelligence and Systems at the University of Bath 
hcshepherd98@gmail.com) has been working on automated 
translation of investment portfolio performance into natural 
language for investors.

Q. What do investors 
want to know about 
their portfolio?

mailto:hcshepherd98@gmail.com
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Python pipeline

1. Build 
portfolio 

using Yahoo 
finance data 

2. Note portfolio 
performance over time

3. Calculate portfolio 
performance statistics

4. Create commentary 
via template, e.g. "Your 
portfolio has performed 

<sentiment> 
returning <value>"

5. Order and 
decide on 

sentence merging

6. Final output
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Example output

Portfolio Performance
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See also spaCy

NLTK and spaCy (https://spacy.io/usage/spacy-101) are two 
of the most popular NLP toolkits available in Python

﹘ NLTK aimed at researchers who want to build something 
from the ground up or test thesis

﹘ spaCy aimed more at app developers

﹘ NLTK provides many algorithms to get something done, 
spaCy makes choices of the ‘best’

﹘ NLTK implements a string-based approach to NLP – 
input strings return output strings

﹘ spaCy is more object oriented – each function returns 
objects instead of strings or arrays

https://spacy.io/usage/spacy-101


office@istonline.org.uk
https://istonline.org.uk/ist/conference/

DALL·E 2 generated graphic based on 
language input “robot and python in 
photorealistic dance scene”; see 
https://openai.com/dall-e-2/
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