Natural Language Processing
Word Embedding

1. Introduction

One-hot vector: Represent every word as an R'"V™X! vector with all Os and one 1 at

the index of that word in the sorted english language. For example:
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2. Neural Probabilistic Language Model (
Bengio et al. NIPS 2001)



i-th output = P(w, = i | context)
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hidden layer: & = tanh(d + Hx)

output layer: y = softmax(b + Wx + U tanh(d + Hx))

loss function: L(w;,y) =

—w; log(y)



3. Continuous Bag of Words Model (
Mikolov et al. ICLR 2013)

CBOW Model: Predicting a center word form the surrounding context.
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one-hot word vectors: x
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embedding:
u(i—C) — W(l)x(i—C),u(i—C+1) — W(l)x(i—C+1), ,u(i+C) — W(l)x(i+C)
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hidden layer: 1 = e

output layer: y = softmax(z) = softmax(W @ h)
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loss function: H(y,y) = —ylog(y) = — 2j=1 Yj 1Og(j’j)

optimization(SGD):

OH oH d oH & oz
oww 9y w9y dz oW

oH Yy
oy y
aj\}.aj\;l A( _A)aj}l__" ~
0z : aZi =i Yi)s aZj Yi y]
07
R ; 74€)
oh
oh 1 ou®




WD % oW® & 0z ow®
07

oW @

=0-»®h

OH oH & o0H & 0z

=G-y-

4. Skip-Gram Model (Mikolov et al. ICLR 2013)

Skip-Gram Model: Predicting surrounding context words given a center word.
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one-hot input vector: x



embedding:u = WD x
hidden layer: 1 = u
output layer: y = softmax(v) = softmax(W ®h)

loss function: H(y, Y) = — Z,- yilog(®)
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