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_ _ logP(common(A, B))
Stm (4,B) = logP(description(A, B))
(1-1)
RAFSERHIMAME, IEX2RSERBIETS

[1]Lin D. An Information-theoretic Definition of Similarity [C]// Proceedings of the 15th

International Conference on Machine Learning.1998
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kitten->sitting:
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.

1+ 8 hash

&5

1+ %& hash

e irb(main):006:0> p1 = 'the cat sat on the mat'
e irb(main):007:0> p1.hash => 415542861

e irb(main):005:0> p2 = 'the cat sat on a mat’
e irb(main):007:0> p2.hash => 668720516

e irb(main):007:0> p3 = 'we all scream for ice cream’
e irb(main):007:0> p3.hash => 767429688 "
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SEMIEE: BISIREXIERE, MEFEN D ARZEIBRIEAY THER
N#E ERiRa (x1.x2.xn) b(yl,y2..yn)ISEIIEE AT

XFEF A LABERIIATVENBIUE: s=1 / (1+d)
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Word2vecE—fHgooglet HRVEELAIFHENZE, FAIEEwordEREZ 8FHITHRIA,
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“Iwill go home and have my dinner.”

kP OiERhome, NEONR2, BAFMWhome BiHEAIZ will gofland have , FEA1FE
P(home | (will,go,and,have) )& Ka&P ((wil,go,and,have) | home)& XK, IXFHHARRNF A BHIK T
Word2vecBIRFPZZ

CBOW Continuous Bag-of-Words Model) Skip-Gram Continuous Skip-gram Model)

HRIEE LRI SRR SRR/ LiE LASRURI ORI _E FRIE DA
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XMATRRE, MmEHMEXSEN—MIRERE

INPUT PROJECTION QUTPUT

wit-2)

wit-1)

MEEF: BHA2, we/AFEaREEE, BEEANRY
l_—l'llﬁiﬂEW(t)Ell‘JJ:_FjZW(t—n W(t-2) W(t+1) W(e+2) ;Efﬁ;muw(t)

w(l+1)
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HwBErRERE: L= ) logp(w|Context(w))

well

CBOW}#=ES
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INPUT PROJECTION OUTPUT
MEERF: BOA2, we/HFEaEREEE, BEERNRY w(t-2)
i—"’lﬁiﬂEW(t) 1 %i‘ﬁiﬂﬂw(t)ﬁ’ﬂt‘ltiw(t_l) Wit-2) W(t+1) W(t+2)
wi(l-1)
' ———»
P BinEs: L=  logp(Context(w)|w) ™
weld .
w(l+1)
w(l+2)

Skip-Gram{&EgY
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S8

input word: i, BPXHEE

skip_window: X§aAAiAlYEE

num_skips: MEAIEEEIARIREIEE

Output word: HIN, ENXREEEOARRLETXC

il

SHEE -

num_skips 1N input word ,Output word )

Source Text

- quick

brown |fox

The

brown |fox | jumps

The| qui ck- fox

jumps

jumps ov

over

over

The|quick

brown . jumps

over

Skip-Gramill&id i

r the lazy dog.

the lazy dog.

the la ZY d")(} .

the lazy dog.

Training
Samples

(the, quick)
(the, brown)

(quick, the)
(quick, brown)
(quick, fox)

(brown, the)
(brown, quick)
(brown, fox)
(brown, jumps)

(fox, quick)
(fox, brown)
(fox, jumps)
(fox, over)




m M4 | GloVetRBY

GloVetg Bl E—fREREnHhEz~MEE, E—MMThEEIE |
%, BirEEdRTmalNREtERR, FEREZERAEeSi it SEINERE
I:I ll:l M*Dll:l I%HIJ{;I_IL: No
FRLEE, CloVelrBE2—FfXT “ia-1a" B To M Ui &
miEEhERRGx
NS

GloVeiniz




PR ecmse | Giovetsm

it IR

RHIVEREAX, ETTENX, .
X, MR EEMENED, SRR LIE— N SO RE.

: FEERE i will go home and have my dinner , BOEE NS

BOIRS FRilE BORS

0 i i will go

] will I will go home

2 go I willgo home and

3 home will go home and have
4 and go home and have my
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> Doc2vecX MYParagraph VectorE&EFword2vectZEUHEHRY, HEE—Y%LA, tLUIARB
BEAFKE, EZARKENIFEIISGHES
> Doc2vecR— LR EFIT X, ZEZBRTHN— I RERERTARINE, ZIRENGS
FETERYSERR 7RI RY TR =
> doc2vectb BRI, —FEPV-DM (Distributed Memory Model of
paragraphvectors) Z={LlFword2vechICBOWIEEY, F5—FH.E2PV-DBOW
(Distributed Bag of Words of paragraph vector)z{lFword2vecHfiskip-gramf=Ey
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Classifier

Average/Concatenate

Paragraph the cat sat
id

AR RAIEImEword vectorfll A AliEX Rk A FMEParagraph vector{fEARA ERIIEA

Paragraph VectorfEA—MNaFHE T RIIGAREHZRY
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m fliER | Gensim

> GensimE—HFHRAIE=75Python TEE, FBFMERIEEEIATSIAT, T
Bt IR AR ET R R R,
> EXIEEIETF-IDF, LSA, LDA, Flword2vecERRSH=E eSS

> JERN
O Doc2vec
O word2vec + WMD




RN o037 | Gensi

gensim.models.doc2vec.Doc2Vec(documents=None, dm_mean=None, dm=1,
dbow words=0, dm concat=0, dm tag count=1, docvecs=None,

docvecs mapfile=None, comment=None, trim_rule=None, **kwargs)

> vector size: HiHHERIELE

> Dm: JJII&E%: BiAA1, I8DM; dm=0,1EFREDBOW

» window: BOX/N, FTrIAFESTMNEE— M FFPHURAEEZEZ /D

> alpha: 2YIIaHEINER, 1)lGIBFP L HEEREIMin_alpha

» min_count: AJLAXSFER{HET. 1850/ F-min_countiREMRIERIRAISHEFIE, EAAE/IS
> workers: FTFEH)IIERE9FH1TEL




RN o037 | Gensi

gensim.models.word2vec.Word2Vec(sentences=None, corpus_file=None, size=100, alpha=0.025,
window=5, min_count=5, max_vocab size=None, sample=0.001, seed=1, workers=3, min_alpha=0.0001, sg=0,
hs=0, negative=5, ns_exponent=0.75, cboow_mean=1, iter=5, null_word=0, trim_rule=None, sorted vocab=1,

batch_words=10000)

> Sentences {Hi)llZRY5F, BILAERRESERIFIZR

> size (int, optional) - word[AEfI4EE

> window (inf, optional) - —{MIFHPHBIRREFRIHFTFUNRIER & KEERS
> min_count (int, optional) - ZE&iAIVNFILH{ERYERIE

> sg IREYAYI)IIZREE: 1: skip-gram; 0: CBOW.

> alpha RYIEHZEIIER, T))IGEEPEE&EEREIMIn_alpha

» workers FF=HIYIIZRE9F1TEL
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KeyedVectors.wmdistance(self, document1, document?2) #i+&EiF#EE




RN o e

> KR HBEAFERIESIEAE
> #&: 367373%KIER

> 180 BF1, g2, OFRAEIIL, 1=

A person on a horse jumps over a broken down ailrplane. A person 1s at a diner, ordering an omelette. 0
A person on a horse jumps over a broken down ailrplane. A person 1s outdoors, on a horse. 1

Children smiling and waving at camera  There are children present 1

Children smiling and waving at camera  The kids are frowning 0

A boy 1s jumping on skateboard in the middle of a red bridge. The boy skates down the sidewall:. 0

A bovy 1s jumping on skateboard in the middle of a red bridge. The boy does a skateboarding trick. 1




m LffliED | doc2vec

def getDataSets(filepath):
x1,x2,y = getTsvData(filepath)
np.random.seed(131)
shuffle indices = np.random.permutation(np.arange(len(y)))
x1_shuffled = x1[shuffle_indices]
x2_shuffled = x2[shuffle_indices]
y_shuffled = y[shuffle indices]
dev idx = -1 * len(y_shuffled) * percent dev // 100
del x1
del x2
x1 _train, x1_dev = x1_shuffled[:dev _idx], x1_shuffled[dev idx]
X2 _train, x2 “dev = x2 _shuffled[:dev _idx], x2_shuffled[dev idx:]
y train, y dev =y shuffled[:dev idx], y shuffled[dev idx:]
return [list(x1 _train),list(x2_train),list(y_train)],[list(x1_dev),list(x2_dev),list(y_dev)]

MNBEUESR, RFRFRASTIERE, 8:2x50)IIZR&EfTNhide




m LffliED | doc2vec

def train(data):
print(data)
labels = range(len(data))
sentences = LabeledLineSentence(data, labels)
model = gensim.models.Doc2Vec(vector size=400, window=15, min_count=5,
workers=4, alpha=0.025, min_alpha=0.025, epochs=25, sample=1e-5)
model.build vocab(sentences)
print("Fa1)l14x...")

model.train(sentences, total examples=model.corpus count, epochs=12)

model.save("./doc2vec.model")
print("model saved")

i)l doc2vect&®Y, FHgensim.models.doc2vec.TaggedDocument() A4 Ttag
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def similarity(a_vect, b _vect):
dis=0
for a, b in zip(a vect, b vect):
dis+= (a-b)**2
dis = dis**0.5
dis = 1/(1+dis)

return dis

BRIeFRERERRIEEITERIE, FIE—t
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e HRE

1 0.7190369983186621
1 0.7285067546157017
0 0.6709738815201839
0 0.6468395283662252
1 0.4827822341061124
0 0.4536953375109398
0 0.6885245310819658
1 0.6146827604414465
0 0.6967068465749284
1 0.6163320152846937
1 0.663699879040724

rE HRLE

0 0.6569759688223551
0 0.6569759688223551
00.6174313763444198
0 0.5431373627995263
1 0.676572120723853
0 0.6053648012334341
1 0.7703604588954087
1 0.6792007127252131
1 0.6770736144727553
0 0.5530022606706592
00.51090419217522716
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clf = svm.SVC(kernel="rbf")
result = []
for i in range(5):
x_train, x_test, y train, y test =\
model_selection.train_test split(x, y, test size=0.2)
clf.fit(x_train, y train)
result.append(np.mean(y _test == clf.predict(x_test)))
print("svm classifier accuacy:")

print(result)

{ERsVvMHTIREF 3552




RN oo | s

Bix 1 2 3 4 5
doc2vec 0.5533 0.5510 0.5509 0.5487 0.5508
Word2vec+WMD | 0.6604 0.6541 0.6500 0.6507 0.6552
GoogleNews- 0.6552 0.6469 0.6526 0.6492 0.6565
vectors + WMD
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[ energy function E=cos(A,B) ]

@ i A

dense 1eedforward layer (128) dense feedforward layer (128) ]

(a) (b)
[EXP (—||h3 —hy ”1) ] temporal average readout temporal average readout

developer codenunja
Figure 1: Overview of the Siamese Recurrent Network architecture used in this paper. The weights of
all the layers are shared between the right and the left branch of the network.
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Stanford Natural Language Inference (SNLI)
HmBERXF BAESIErE

Children smiling and waving at camera  There are children present 1

Children smiling and waving at camera  The kids are frowning 0

A boy is jumping on skateboard in the middle of a red bridge. The bov skates down the sidewalk. 0

A boy is jumping on skateboard in the middle of a red bridge. The boy does a skateboarding trick. 1

An older man sits with his orange juice at a small table in a coffee shop while employees in bright colored shirts smile in the background.
Two blond women are hugging one another. The women are sleeping. 0

Two blond women are hugging one another. There are women showing affection. 1

A few people in a restaurant setting, one of them is drinking orange juice. The people are sitting at desks in school. 0

A few people in a restaurant setting, one of them is drinking orange juice. The diners are at a restaurant. 1

An older man is drinking orange juice at a restaurant. A man is drinking juice. 1

An older man is drinking orange juice at a restaurant. Two women are at a restaurant drinking wine. 0

A man with blond-hair, and a brown shirt drinking out of a public water fountain. A blond man wearing a brown shirt is reading a book on a
A man with blond-hair, and a brown shirt drinking out of a public water fountain. A blond man drinking water from a fountain. 1

Two women who just had lunch hugging and saying goodbye. The friends scowl at each other over a full dinner table. 0

Two women who just had lunch hugging and saving goodbyve. There are two woman in this picture. 1

Two women, holding food carryout containers, hug. Two groups of rival gang members flipped each other off. 0

Two women, holding food carryout containers, hug. Two women hug each other. 1
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.Tlags.DEFINE_boolean(

.DEFINE_string(
.DEFINE_string(

.DEFINE_integer(
.DEFINE_float(
.DEFINE_float(
.DEFINE_string(

.DEFINE_integer(

.DEFINE_integer(
.DEFINE_integer(
.DEFINE_integer(
.DEFINE_integer(

.DEFINE_boolean(
.DEFINE_boolean(
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