
754440 Embeddings

Today
Our first foray into

representation learning
How to encode Text

Word2Vec and beyond

a

Cat I I
Pancake

6004018

Dog



Waggy back 2013

Bag of Words Bow

58 Eardvark
This

Movie I 1 1 great
is Do

yea 1 me for
Now

8 any
zebra

Word w position Widx

wax
1 if w in input
0 Otherwise



Long sparse vectors

Problems with Brow
e

We often want to Measure

Text Similarity

cosca.es i i
For cat dog

Cat

10 1 0 07 0

1 dog
a

LOT



So

Sim Cat dog
Sim Cat pancake 0

Distributional Semantics

You shall know a word

by The company
it keeps

f
dog

Cat pancake

or

Words to low dimensional

embeddings



Similar words Nearby

Word 2 Vec Mikolov 20137

v
King

v man v woman
congvee

queen

Target word and Context

Every word gets two vectors

Vw for when target lout

Mw for when Input
dd

V1VI VwVw

target
embeddings

Contex

embeddings



y g

Two variants objectives

Skip gram CBoW

Skip gram predicts context

words from Target

Man hisThe son P The loves

P Man loves

P his loves
P Son l lovesloves

L oss logleftprodprodPleftwcwtrightright
wtwcin
Context

sum_wtau1sum_wcinlogPleftwcwtright
Context



Softmax
Pleftwcwtaurightfracddotequivexpleftuwccdotvwtaurightsum_winVexpleftuwcdotvwtauright

CBOW predict target from
Context words

P loves The man

his Son

loves

The man his son



Loss logleftPleftwtauwc1ldotswckrightright

fallingdotseqlog
exp M

pbeginmatrixwtaucdotoverlineVcleftuwidetildeWcdotoverlineVcrightendmatrix
widetildewinV

Where

overlineVCddotfrac1ksum_j1kVomegaCj
Ok But V is BIG

Very slow

Idea Negative Sampling
First Sample

leftwtwc1ldotswckright



Real pair push up
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Let's see an example
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How to use embeddings
for Text classification
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This movie is not great
look at two words
at a Time

Convolution
HW next lecture

Beyond Words

Embeddings not just for NLP

Example Deepwalk embeds
Peruzzi et al
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