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High-dimensional Gaussian

from pylab import *
hist (map(norm,randn(5000,200)),bins=20)
axis([0,25,0,1000])
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High-dimensional Gaussian (2)
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Sphere geometry
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Random Walk in Discourse model
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Very simple idea
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Improved Random walk model

o HEEIFSXARNRY Nle, & DmEUIANIC, HEERAT
SYTMCAZT S LRHENSHNEING

exp (W - ¢})

A4
oiwmﬁhwqi\ﬁﬁ&ﬁhw%t%
Ct C \an%
= Bco+ (1 —B)er, cole

el SOEMIBBEOHYT S & X

- RIEDAHR THR UEZE (“All-but-the-top”, ICLR
2018): CE5DAMNRVEMZ L TWSDTEEY

p(welc) = ap(we) + (1 — a)

N5t

2%)

Research Organization of Information and Systems %ﬂ
The Institute of Statistical Mathematics ]|



Estimation
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Estimation (2)
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word2vec & D E{%
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Algorithm for sentence embedding

Algorithm 1 Sentence Embedding

Input: Word embeddings {vyw : w € V}, a set of sentences S, parameter a and estimated probabil-
ities {p(w) : w € V} of the words.

Output Sentence embeddings {v; : s € S}

: for all sentence s in S do

Vs <= |s| Zwes a+p(w) Yw

end for
Form a matrix X whose columns are {v, : s € S}, and let u be its first singular vector

for all sentence s in S do

Vg 4— Vg — U Vg

end for
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Experiments
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Results collected from (Wieting et al., 2016) except tfidf-GloVe Our approach
Supervised Su. Un. Se. Un. Se.
or not

Tasks PP PP DAN | RNN | iRNN | LSTM | LSTM ST avg- tfidf- avg- GloVe PSL
-proj. (no) (o.g.) GloVe GloVe PSL +WR +WR

STS 12 58.7 60.0 56.0 48.1 584 51.0 46.4 30.8 52.5 58.7 52.8 56.2 59.5
STS’13 55.8 56.8 542 447 56.7 45.2 41.5 24.8 423 52.1 46.4 56.6 61.8
STS’ 14 70.9 71.3 69.5 57.7 70.9 59.8 515 314 54.2 63.8 59.5 68.5 73.5
STS’15 75.8 74.8 72.7 572 75.6 63.9 56.0 31.0 52.7 60.6 60.0 71.7 76.3
SICK’ 14 71.6 71.6 70.7 61.2 71.2 63.9 59.0 49.8 65.9 69.4 66.4 72.2 72.9
Twitter’ 15 52.9 52.8 53.7 45.1 52.9 47.6 36.1 24.7 30.3 33.8 36.3 48.0 49.0

Table 1: Experimental results (Pearson’s  x 100) on textual similarity tasks. The highest score in
each row is in boldface. The methods can be supervised (denoted as Su.), semi-supervised (Se.),
or unsupervised (Un.). “GloVe+WR” stands for the sentence embeddings obtained by applying our
method to the GloVe word vectors; “PSL+WR™ is for PSL word vectors. See the main text for the
description of the methods.
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Pearson's coefficient
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Downstream classification task

PP DAN RNN LSTM (no) LSTM (o.g.)  skip-thought Ours

similarity (SICK) 84.9 85.96  73.13 85.45 83.41 85.8 86.03
entailment (SICK) 83.1 84.5 76.4 83.2 82.0 - 84.6
sentiment (SST) 79.4 83.4 86.5 86.6 89.2 82.2
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Conclusion
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