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Definition (D1): w, € € paraphrases WCE&, |W)|<|, if paraphrase error
pV = cR" is (element-wise) small:

_ p(cj|ws) )
= Iog—p(élw) , GEE

W, W

pj

finspired by Gittens et al. (2017)
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Lemma 2: For any word sets W, W, C&, |W|, W, |<L:

S OPMI; = 3 CPMI; 4 p e g — o™ — (7 = )1
WEW, wew

So, if
W = {woman, king} paraphrases W, = {man,queent},
then:

PMlqueen ~ PMlking — PMlnan + PMlyoman

+ o — o™ — (7Y = T%)1

net dependence error
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word transformation

A generalised paraphrase is a word transformation from we W to
W, € W,, where:

e added words narrow context
e subtracted words broaden context

Providing a “richer dictionary” to explain the difference between w
and w,, or rather, how “w is to w,".

Definition (D4): We say “Wq is to Wq- as wy, is to wp.” iff there exist
WT, W~ CE& that simultaneously transform wg to we- and wp to wp-.
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That is, we say:
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iff there exist WH, W~ C € that simultaneously transform man to
king and woman to queen.

That is:

-Hi’mg/v ~p W Nn‘an

word transformation

+I?/'ng/7 w ~p W* \—mAan

woman - -------------->queen
word transformation

Let Wt = {king}, W~ = {man}.
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