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! inguistic Regularities in Sparse and Explicit Word Representations (Levy
and Goldberg, 2014)
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0000 (semantic compsotion)
0000000000000000000000000000 2

» JO0O0DOO00D0OO00b0bOO0o0bO+00000Db0O0DbD0O0
(Baroni and Zamparelli, 2010)

» 000000 (Socher et al., 2012)3

2Vector-based models of semantic composition(Mitchell and Lapata, 2008)
3Semantic Compositionality through Recursive Matrix-Vector
Spaces(Socher, Brody, Manning and Ng, 2012)
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Word Intrusion Detection Task*
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*Learning Effective and Interpretable Semantic Models using Non-Negative
Sparse Embedding(Murphy, Talukdar and Mitchell, 2012)
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Non-negative Sparse Embeddings(NNSE)
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military aid military aid

serviceman guidance servicemen

commandos advice commandos

military intelligence assistance military intelligence

guerrilla mentoring guidance
paramilitary tutoring advice
anti-terrorist internships assistance
conglomerate award compliments
giants awards congratulations
conglomerates honors replies
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» 0000 f(u,v)

Apy = f (A Agy)

1 w
i = Xz — Ai,: D 2 A Al

arg min 2;II o — Aiy: X Dl + A Aic[l2
)\c 2
+5 2 {Apo — f (Aa Ao}

phrase p,

p:(%])
subject to Di,:Dz’T,; <1 i=1,...,1

AZ"jZO i:1,...,w,j=1,...,l
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(weighted) addition f(u,v) = au + v

multiplication f(u,v) =u-v

00O weighted addition 0 0 O O

» J00400000000000 (Mitchell and Lapata, 2010)
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0000: f(u,v) =au+ pfv
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» 0000000: By =1
» 004+000000 ADDOO o, 00000000 a=4
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1 9 Ac 2
argmin — || X — AD||% + M ||A|L + = || BA||%
A,D 2 2

| M||p = trace (M T M)
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> f(Ao, D) = [IX — AoD| %

> g(A1) = Ml Asll

> h(A2) = Ac|| BA2|[%
DDDDDDDDDDDDDDDDDDD(ADMM)DDDD
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0000000000 (Fysheetal,2013) 0000000000
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» 0O 0O0: ClueWeb09(Callan and Hoy, 2009) O O O (16
billion words)
gogoodoo+boboobbobbooooooooon:

1. PoS
2. 0000: Maltparser 00O
O0:00-000000000

O0000000: Positive Pointwise Mutual Information

PPMI(z;y) = max (O, log pﬁfzﬁi))
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w.add(SVD)

> Xy = aXgy +5X(y

» 00000 o,
lexfunc(Baroni and Zamparelli, 2010)

> Xy = MiX

» 00000: {M;]i € Ph}
w.add(NNSE)/CNNSE
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Model Med. Rank MRR perfect
w.add(SVD) 99.89 35.26 20%
w.add(NNSE) 99.80 28.17 16%

Lexfunc 99.65 28.96 20%

CNNSE 99.91 40.65 26%

» Median rank accuracy OO0 OO0 QO O0OOQO0OOO0OO
» MRROO 5 point0 000

» w.add(NNSE)O CNNSEO O OOUOOOOOOOOOoOOO
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Model goOoooo
w.add(SVD) 21.3%
w.add(NNSE) 11.6%

Lexfunc 31.7%

CNNSE 35.4%

» LexfuncOODOO CNNSEOOOODODOOOO
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interpretability: word intrusion task(O O )

AeRP* 0O0:m 000000000:k

1. 0000 j(1<j<k) 000 AL, 000000000
(S0)

2. 00050000

3.000 8000000000000 (intruder) 0 1000
31 S 0000000
320000 (1<4/<k000000D000DOO 10%000

4.000600000000000000000000000
oooooo



interpretability: word intrusion task [ [0 [0 [ [

Method Intruders detected Mturk Agreement
SVD 17.6% 74%
NNSE 86.2% 94%

CNNSE 88.9% 90%

» intruder JO00O0O00 CNNSEOOOOODOO (“Intruders

detected”)

» 00000 O0ONNSECOODO intruder DOODOOOOOO
000 (“Mturk Agreement”)

» SVDOOOOOOOOOOOoOo (1/6)




interpretability: [0 00 O O O coherence

1. oobo0oboooooooooob ooboboob

2. 000000000000D000000000O0
(interpretable summarization) 0 0 0 0 0O O

3.00000000000000000 interpretable
summarizationJ 0 OO0 0OOOOO0OOODOOOOOO:
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» JO0o0ooooog
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interpretability: [0 00 O O O coherence

Model oad
CNNSE 54.5%
NNSE 29.5%
Both 4.5%
Neither 11.5%
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adjective-noun phrase similarity dataset
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» OO cosinesimilarity 0 OO0 0OO0OO0OOOODOOOO:
Spearman’s rho
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spearman'’s rho

00000 X,y 0oDOooooOd =,y OOO0DDOO0OOOOO
(1,...,xny1,...,y, 00000 1,...,n0 permutation)

62 (zi — yi)?

pel-1,1]=1— Py



goooobboogog

Model rho
w.add(SVD) 0.5377
w.add(NNSE) 0.4469

Lexfunc 0.1347

CNNSE 0.5923

> Lexfunc0 0000000 lexfuncO0O0O00O (50)0000O0
O00000oo0o0ooo (39)yoooooooo

» NNSEO CNNSEQO O0ODOOOOOCOO0ODOOODOOOOoDoOO
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O : large number/great majority
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» similarity score: 5.61(2000000)

large number

great majority

0.0831

0.0601

0.0156

0.0132

assortment
bevy diverse
range
First address
complete

average

arithmetic
binomial
boolean

0.1271

0.1169

0.0417

0.0386

candidacy
candidate
caucus
entire entire
entire

dud good
great
Best
Democratic
championship
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O0000000000000D000 (score: 5.61) 0000000
gobogboboooooobooon

» "majority’ OO0 O00OD0D0O0OO0DOOODOODOODOOOODOO
“candidate caucus, ..."

» “large number” OO0 O0000O0O0O0O0OO0ODO
“First addresss, complete address ..."
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