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O 4yem noiigeT peyb

© Yoon Kim.
2014.
Convolutional neural networks for sentence classification.
B paHHOI cTaTbe ONUCHIBAETCSA KaK C MOMOLLbIO OfHOC/IONHOM
CBEPTOYHOIA HEipOHHOI pelwnTb 3aaa4y Knaccudukauun
npeaJsioXKeHNIA.

@ Ye Zhang, Byron C. Wallace.
2015.
A Sensitivity Analysis of Convolutional Neural Networks for Sentence
Classification
B paHHoli cTaTbe uccnefyeTcst 3aBUCMMOCTb pesynbTaTa
Knaccumkaumy nNpessioxeHnii oT pasnuyHbIX NapamMeTpos
OLHOCNOIHOI CBEPTOYHOI HEiPOHHOI CeTu.
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CraTtbs Nel

HaHHble

@ MR
OT3biBbI 0 husibMe B ogHOM npegnoxerun. Knaccndpukauyus Ha 2
Kfnacca: NoNoXKUTENbHbIE / OTPULANbHbIE.

@ SST-1

Pacwupernne MR. Knaccudukaums Ha 5 knaccos.
© SST-2

SST-1 ¢ yaaneHHbIMN HENTPaSbHBIMU OT3bIBAMU.
Q Subj

KnaccuduumposaTb npeasoxeHns Ha 2 Knacca.
@ TREC

KnaccuduunposaTs Bonpock! Ha 6 Tnnos.
Q@ CR

OT3biBbl NOKynaTeneid o npogykte. Knaccuduumposats Ha 2 knacca.
@ MPQA

rlOJ'IO)KVITeJ'IbeIe/OTpI/ILI.aTeJ'IbeIe OT3bIBbl.
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CraTtbs Nel

HaHHble

Data |c¢| [ | N V] | |Vore| | Test
MR 2] 20| 10662| 18765 16448 CV
Dataset | Average length | Maximum length SST-1 || 5| 18| 11855| 17836| 16262 2210
MR 20 56 SST-2 || 2| 19| 9613 | 16185 14838| 1821
SST-1 18 53 Subj 2| 23| 10000| 21323 17913, CV
SST-2 19 53 TREC | 6 | 10| 5952 | 9592 | 9125 | 500
Subj 23 120 CR 2|19 3775 | 5340 | 5046 | CV
TREC 10 37 MPQA| 2| 3 | 10606 6246 | 6083 | CV
CR 19 105 Table 1: Summary statistics for the datasets after tokeniza-
MPQA 3 36 tion. ¢: Number of target classes. I: Average sentence length.

N: Dataset size. |V|: Vocabulary size. |Vj.|: Number of

. . words present in the set of pre-trained word vectors. Test:
Table 1: Average length and maximum length of Test set size (CV means there was no standard train/test split

the 7 datasets and thus 10-fold CV was used).
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CraTtbs Nel

ApxnTekTypa ceTtu

MycTb Xx; - BEKTOP i—Or0 CIOBa B NPeLIOKEHNN.
X1:n = X1 D XoD ... D Xy

3pecb @ onepauusi obbeanHeHns

CeepToUHbIii Cnoii:

¢i = f(w: Xiiyh-1+ b)
Cc = [C1, Coyunny C,,_h+1]

MAX-pooling cnoii:
¢ = max{c}
Dropout cnoii:

y=w(z-r)+b
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ApxuTekTypa ceTu

activation function

convolution

1-max softmax function
oolin: regularization
Ly 9 in this layer
3 region sizes: {2.3.4) 2 feature ¥
ntence matrix 2 filters for each region maps for 6 univariate 2 classes
Y size each vectors
totally 8 filters region size concatenated

together to form a

single feature
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emaTOBa AH HelipOHHBIX ceTeil



CraTtbs Nel

Word2Vec

Word2Vec — 370 TexHOOrUs OT ryra, KOTopasi 3aTo4YeHa Ha
CTaTUCTUYECKYIO 0BPaboTKy BOsIbLINX MACCUBOB TEKCTOBONA MHOPMaLMN.
v

W2V cobupaeT cTaTuCTMKy No COBMECTHOMY MOSIBJIEHUIO CJIOB B dhpasax,
noc/ie Yero MeTofaMmn HEMPOHHbIX CETEN peLlaeT 3afady CHUXKEHNS
Pa3MEPHOCTU N BblAAET HA BbIXOAE KOMMAKTHbIE BEKTOPHbLbIE
npeacTaBseHnNA CNoB, B MaKCUMaJIbHOW CTeneHu OTpa>katoline OTHOLWEHNA
3TUX C/IOB B 0bpabaTbiBaeMbIxX TEKCTaX.

W2V oby4yeH Ha bonee 100 Muinnapgos cios. J
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CraTtbs Nel

Mogenn cetu

© CNN-rand: CnoBa nHuumnanu3npyoTcs cnydaiiHbiM obpasom.
© CNN-static: Cnosa nepesogsaTcs B BekTop ¢ nomousio Word2Vec.

© CNN-non-static: Cnosa nepeBoasaTca B BEKTOP C MOMOLLLHO
Word2Vec, pns kakgoli 3agadn oTaesnbHO.

© CNN-multichannel: Ins kaxgoro cnosi cywiecteyer 2 BekTopa.
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Model MR | SST-1 | SST-2 | Subj | TREC| CR | MPQA
CNN-rand 76.1 | 45.0 | 82.7 | 89.6 | 91.2 | 79.8 | 834
CNN-static 81.0 | 45.5 86.8 | 93.0 | 928 | 84.7 | 89.6
CNN-non-static 81.5 | 48.0 | 872 | 934 | 936 | 84.3 | 895
CNN-multichannel 81.1 | 474 | 88.1 | 93.2 | 922 | 85.0 | 894
RAE (Socher et al., 2011) 7.7 | 43.2 824 - - - 86.4
MV-RNN (Socher et al., 2012) 79.0 | 444 | 829 - - - —
RNTN (Socher et al., 2013) - 45.7 | 854 - - - -
DCNN (Kalchbrenner et al., 2014) - 48.5 86.8 - 93.0 - —
Paragraph-Vec (Le and Mikolov, 2014) - 48.7 | 878 - - - -
CCAE (Hermann and Blunsom, 2013) 7.8 — — — — — 87.2
Sent-Parser (Dong et al., 2014) 79.5 — — — — - 86.3
NBSVM (Wang and Manning, 2012) 79.4 - - 93.2 - 81.8 | 86.3
MNB (Wang and Manning, 2012) 79.0 - - 93.6 - 80.0 | 86.3
G-Dropout (Wang and Manning, 2013) || 79.0 - - 93.4 - 82.1 | 86.1
F-Dropout (Wang and Manning, 2013) || 79.1 - - 93.6 - 81.9 | 86.3
Tree-CRF (Nakagawa et al., 2010) 77.3 - - - - 814 | 86.1
CRF-PR (Yang and Cardie, 2014) - - - - - 82.7 -
SVMs (Silvaet al., 2011) - - - - 95.0 - —
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Cratbs Ne2

BasoBas koHUrypauusi HelipoHHOR ceTu

Description Values
input word vectors Google word2vec
filter region size (34,5
feature maps for each region size 100
activation function ReLU
pooling 1-max pooling
dropout rate 0.5
{2 norm constraint on weight vector 3

Table 3: Baseline configuration.
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Cratbs Ne2

BasoBas koHUrypauusi HelipoHHOR ceTu

350 — MR —— CR —— SST22 Subj —— MPQA —— TREC
300
250 Non-static word2vec
200
150
100
50
0
078 080 082 0.84 0.86 0.88 0.90 0.92 0.94
400
350
=0 Static word2vec
250
200
150
100
50
0
0.78 0.80 0.82 0.84 0.86 0.88 0.90 0.92 0.94

Accuracy(%)
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Bansitune BXOAHOIo BEKTOPaA CJIOBA

Ncnonb3oeanue GloVe

Dataset

Cratbs Ne2

Non-static Word2vec-CNN

Static Word2vec-CNN

MR

81.24 (80.69, 81.56)

80.66 (80.16, 81.22)

SST-1

47.08 (46.42,48.01)

45.54 (45.03,46.27)

SST-2

85.49 (85.03, 85.90)

84.84 (84.34,85.20)

Subj

93.20 (92.97, 93.45)

92.84 (92.56,93.06)

TREC

91.54 (91.15, 91.92)

90.66 (90.02, 91.18)

CR

83.92 (82.95, 84.56)

83.57 (82.78, 84.28)

MPQA

89.32 (88.84, 89.73)

Dataset | Non-static GloVe-CNN

89.57 (89.18, 89.85)

Static GloVe-CNN

MR 81.03 (80.68,81.48) 80.10 (79.55,80.51)
SST-1 45.65 (45.09,45.94) 44.76 (44.09,45.09)
SST-2 85.22 (85.04,85.48) 84.15 (83.94,84.33)

Subj 93.64 (93.51,93.77) 93.44 (93.28,93.60)
TREC 90.38 (90.19,90.59) 89.68 (89.26,90.05)

CR 84.33 (84.00,84.67) 83.50 (82.84,83.98)

MPQA 89.57 (89.31,89.78)

89.17 (88.98,89.46)
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Cratbs Ne2

Bansitune BXOAHOIo BEKTOPaA CJIOBA

Wcnonbsosanune GloVe

Dataset | Non-static Word2vec-CNN | Static Word2vec-CNN
MR 81.24 (80.69, 81.56) 80.66 (80.16, 81.22)
SST-1 47.08 (46.42,48.01) 45.54 (45.03,46.27)
SST-2 85.49 (85.03, 85.90) 84.84 (84.34,85.20)
Subj 93.20 (92.97, 93.45) 92.84 (92.56,93.06)
TREC 91.54 (91.15, 91.92) 90.66 (90.02, 91.18)
CR 83.92 (82.95, 84.56) 83.57 (82.78, 84.28)
MPQA 89.32 (88.84, 89.73) 89.57 (89.18, 89.85)
Dataset | Non-static GloVe+Word2vec CNN
MR 81.02 (80.75,81.32)
SST-1 45.98 (45.49,46.65)
SST-2 85.45 (85.03,85.82)
Subj 93.66 (93.39,93.87)
TREC 91.37 (91.13,91.62)
CR 84.65 (84.21,84.96)
MPQA 89.55 (89.22,89.88)
Table 6: Performance of non-static GloVe +
word2vec CNN
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Cratbs Ne2

Bansitune BXOAHOIo BEKTOPaA CJIOBA

WNcnonb3osanue One-hote koaunposku

Dataset | Non-static Word2vec-CNN | Static Word2vec-CNN
MR 81.24 (80.69, 81.56) 80.66 (80.16, 81.22)
SST-1 47.08 (46.42,48.01) 45.54 (45.03,46.27)
SST-2 85.49 (85.03, 85.90) 84.84 (84.34,85.20)
Subj 93.20 (92.97, 93.45) 92.84 (92.56,93.06)
TREC 91.54 (91.15, 91.92) 90.66 (90.02, 91.18)
CR 83.92 (82.95, 84.56) 83.57 (82.78, 84.28)
MPQA 89.32 (88.84, 89.73) 89.57 (89.18, 89.85)

Dataset | One-hot vector CNN
MR 77.83 (76.56,78.45)
SST-1 41.96 (40.29,43.46)
SST-2 79.80 (78.53,80.52)
Subj 91.14 (90.38,91.53)
TREC 88.28 (87.34,89.30)
CR 78.22 (76.67,80.00)
MPQA 83.94 (82.94,84.31)

Table 7: Performance of one-hot vector CNN
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Cratbs Ne2

Bansitune BXOAHOIo BEKTOPaA CJIOBA

BoiBoab!:

PesynbtaTthl knaccudukaumm npo ucnonssosaHun GloVe n Word2Vec
3aBUCAT OT BbIbOpKK. Henb3s ogHasHavyHO onpefennTb NyyLwnii MeTos,.

One-hot koampoeka pabotaet 3ameTHO xyxe Yem GloVe n Word2Vec. )
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Cratbs Ne2

BausHue pasmepa sigep cBepTku

® MR S5T-1 + 5S5T-2 *  Subj A TREC ® CR 4 MPQA

I
-

|
)

Change in accuracy (%)
&
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Filter region size
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Cratbs Ne2

BausHue pasmepa sigep cBepTku

BuiBogb!:

OnTumanbHbIli pasmep siapa CBEPTKN 151 KaXK4OV BbIGOPKM CBOIA. J

V Bcex Bbibopok kpome CR onTumManbHbIli pasmep sigpa cBepTky oT 5 go
25. 370 MOXXHO 0bbsicHuTb TeMm, 4To B CR npeasioxeHuns gnnHue, yem B
OCTalbHbIX BbIDOPKaX.

PuicbmsaToBa AHacTacus AHanus 4yBCTBUTENLHOCTM CBEPTOUHBIX HelPOHHbIX CeTeil



Cratbs Ne2

BansiHne konndecTBa A4ep CBEPTKM AJ1st KaXXKAOMO pasmepa
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Cratbs Ne2

BansiHne konndecTBa A4ep CBEPTKM AJ1st KaXXKAOMO pasmepa

BbiBogbi:

OnTuManbHOE KOJINYECTBO A0ep CBEPTKN AnsA Ka)Kﬂ,OVI Bbl60pKI/I Pa3HoeE. J

OnTumanbHOe KONMMYECTBO AAep CBEPTKM Nexano B guanasoHe ot 50 go
600.

Boibupas 3HauveHne 6osnbwe 600 nponcxoguio nepeoby4yeHuve. )
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Cratbs Ne2

Baunstune dpyHkunm aktneaumm

| MR 55T-1 +  55T-2 #*  Subj A TREC ® CR ¢ MPQA

1.0

0.54 L]
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Change in accuracy (%)
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Cratbs Ne2

Binatue Boibopa cTpaTterun obbeanHeHus

feature vector

T

ks

max pooling ‘

| max pooling

(T

max,3 max,10 max,20 max,30 max,all (1-max)
MR 79.75 (79.47,80.03) | 80.20 (80.02,80.35) | 80.68 (80.14,81.21) | 80.99 (80.65,81.30) | 81.28 (81.16,81.54)
SST-1 | 44.98 (44.06,45.68) | 46.10(45.37,46.84) | 46.75 (46.35,47.36) | 47.02 (46.59,47.59) | 47.00 (46.54,47.26)
SST-2 | 83.69(83.46,84.07) | 84.63 (84.44,84.88) | 85.18 (84.64,85.59) | 85.38 (85.31,85.49) | 85.50(85.31,85.83)
Subj 92.60 (92.28,92.76) | 92.87 (92.69,93.17) | 93.06 (92.81,93.19) | 93.13 (92.79,93.32) | 93.20 (93.00,93.36)
TREC | 90.29 (89.93,90.61) | 91.42 (91.16,91.71) | 91.52 (91.23,91.72) | 91.47 (91.15,91.64) | 91.56 (91.67,91.88)
CR 81.72 (81.21,82.20) | 82.71(82.06,83.30) | 83.44(83.06,83.50) | 83.70 (83.31,84.25) | 83.93 (83.48,84.39)
MPQA | 89.15 (88.83,89.47) | 89.39(89.14,89.56) | 89.30(89.16,89.60) | 89.37 (88.99,89.61) | 89.39 (89.04,89.73)
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Cratbs Ne2

Bansinne perynsipnsauun

® MR S5T-1 + SST-2 *  Subj A  TREC ® CR 4 MPQA
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Cratbs Ne2

Pekomengauun no Bbibopy napameTpoB As 4aHHOW 33434y

o
2]

Ncnonbsosate Word2Vec nan GloVe.

OnTumanesHbIii pasmep siapa cBepTKu BblbupaTh B gnanasone 2-10.
(Ho ans knaccudpukaym 6onee 06bEMHbIX TEKCTOB BO3MOXHO Hado
paccmaTpuBaTh Apyroli AuanasoH)

KonnyecTeo simep CBEPTKM KaXk4Oro pa3mepa BblbnupaTb B AnanasoHe
ot 50 go 600.

BbibupaTtb dyHkumio aktueaumm Relu nan tanh.

Vicnonb3oBaTs 0bliee obbepmHeHne no macumymy. (1 Max-poolin )

©000 O

Dropout BbibupaTs B guanasone ot 0.0 go 0.5.

PuicbmsaToBa AHacTacus AHanus 4yBCTBUTENLHOCTM CBEPTOUHBIX HelPOHHbIX CeTeil



	Статья №1
	Статья №2

