CPSC 330 Lecture 17:
Natural Language
Processing







Which metric in what context?

Given a query vector “Query” in the e Example: Similarity based on

picture below and the three item Euclidean distance: item B > item C>
vectors, determine the ranking of the item A

items for the three similarity measures

below:

e Similarity based on dot product:?

Item A . T
- Cosine similarity: ?

Adapted from here.
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https://developers.google.com/machine-learning/recommendation/overview/candidate-generation




What is NLP?

e Natural Language Processing (NLP) is a field at the
intersection of computer science, linguistics, and
artificial intelligence.

e |t focuses on enabling computers to understand,
interpret, and generate human language.



Examples of NLP applications

Voice assistants Smart compose

p Dinner next week
amazon Google B8 Microsoft [ ¢ SAMSUNG

N Evan Brown, Maalika Patel
} == |

Dinner next week

Hey Evan and Maalika

Haven't seen you in a while! Wanna grab dinner next week at my place? My address is 34 Smith
Google ) i !
]

tang G " Street, Somers, CT 06071
amazon alexa ] Cortana Gixby Street, Some

Translation

X Text B Documents

ENGLISH - DETECTED ENGLISH SPANISH GERMAN

| find it hard to talk about myself because | am work X Es fallt mir schwer, tiber mich selbst zu sprechen,
in progress. weil ich in Arbeit bin.




Key challenges in NLP

e Ambiguity: words can have multiple meanings and
meaning depends on previous words/sentences

had toast with jam vs We got stuck in a traffic jam.

f the baby does not thrive on raw milk, boil it.

e Structure: syntax and grammar vary widely

m Time flies like an arrow vs Fruit flies like a banana.

e World knowledge: understanding beyond text

m Olive oil: oil made from olives

= Baby oil: oil made for babies



Goal of this lecture

NLP is a broad field. In this lecture I'll give you a high-
level introduction to

e Topic Modeling
e \Word embeddings

We will look at Large Language Models (LLM) next class!




Activity: Context and word
meaning

Pair up with the person next to you and try to guess the
meanings of two made-up words: flibbertigibbet and
groak.
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The plot twist was totally unexpected, making it a flibbertigibbet experience.

Despite its groak special effects, the storyline captivated my attention till the end.

| found the character development rather groak, failing to evoke empathy.

The cinematography is flibbertigibbet, showcasing breathtaking landscapes.

A groak narrative that could have been saved with better direction.

This movie offers a flibbertigibbet blend of humour and action, a must-watch.

Sadly, the movie's potential was overshadowed by its groak pacing.

The soundtrack complemented the film's theme perfectly, adding to its flibbertigibbet charm.

It's rare to see such a flibbertigibbet performance by the lead actor.
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Despite high expectations, the film turned out to be quite groak.
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Flibbertigibbet dialogues and a gripping plot make this movie stand out.
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The film's groak screenplay left much to be desired.
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