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VWhat do we want to know
about words?

Are they the same part of speech?
Do they have the same conjugation?
Do these two words mean the same thing?

Do they have some semantic relation (is-a, part-of,
went-to-school-at)?



A Manual Attempt:
WordNet

- WordNet is a large database of words including parts of
speech, semantic relations
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- Maijor effort to develop, projects in many languages.

- But can we do something similar, more complete, and
without the effort?
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An Answer (?):
Word Embeddings!

- A continuous vector representation of words

- Within the word embedding, these features of syntax and
semantics may be included

- Element 1 might be more positive for nouns
- Element 2 might be positive for animate objects

- Element 3 might have no intuitive meaning whatsoever



Word Embeddings are Cool!

(An Obligatory Slide)

- e.g. kihg-man+woman = queen (Mikolov et al.
2013)

WOMAN
/ AUNT QUEENS
MAN /
S— KINGS \
QUEEN QUEEN
KING KING

- “What is the female equivalent of king?” is not
easily accessible in many traditional resources



How to Train Word
Embeddings?

Initialize randomly, train jointly with the task

Pre-train on a supervised task (e.g. POS tagging)
and test on another, (e.g. parsing)

Pre-train on an unsupervised task (e.g.
word2vec)



Unsupervised Pre-training of Word
Embeddings

(Summary of Goldberg 10.4)



Distributional vs. Distributed
Representations

- Distributional representations

- Words are similar if they appear in similar contexts
(Harris 1954); distribution of words indicative of usage

- |In contrast: non-distributional representations created
from lexical resources such as WordNet, etc.

« Distributed representations

- Basically, something is represented by a vector of
values, each representing activations

- |n contrast: local representations, where represented by
a discrete symbol (one-hot vector)



Distributional Representations
(see Goldberg 10.4.1)

- Words appear in a context

<g> <s> <unk> communications pittsburgh
investment managemeniinc. a pittsburgh
<S> mr. allen 'S pittsburgh
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