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1 FL®HIC

SWHZ AR T, AT e ERIIZE M % H
FIICAERT S Z L2 HIET. SVHAEKIE, il
X T F A NEG AL, BWEIER O 7 — X HEEE, XD
HIALEL (IERL) 72 &, BRSFENUHOMA 72X A 712
BWTHRREMIZR2 LfrTh T 5 [1].

PEHART X, BOmWE WX A2 572
DIZFAUERE 2D XDRT 2 KBIZBEE TS [2).
FDEIBXDRTIZHBANPET S Z 2 I3# L <,
AFIZE-oTREIZT /T—YavTB5IAMHKRE
W, 2, T XEy bOSIFEE R AL VITED
MHETHY, I ZERVFY—T & UL T—RIIZH
WHNTWAS Quora Question Pairs HEEERI XD S W
A DAEEZEATED, T—2HHHTH 140k &
KB T — 2y b EIEE VW, Zh o OREIE,
SV AR & SR R A2 ST B O K E
fEEEL 70D S B,

ZDESRMBIIRTE7 T a—F& LT, i
LEWHZ AERDAEINTWS., AfilizsL S0z
AT, SWBZICET AT — 2k s 9, &
DT FADNT=RADAN S F WX AR & T
52 xHET. Miao & [3] H1F, SV LR E #
FEEN OMMERRIE (e, FA, HIBR, @) oMy
LTERMEL, Tho oz HWwTX 2y 7)) v
795 ETEVWHZERZITD AR L FELRE
U7z, LD L, Z0s OFRERIEIXRFRNTH 5720,
ZOEBKERE E-RAMRSE VI IZEES LD
MERH 5.

T ZTCAMETIE, MATETIEHL WEBORED
LRI DEEL RIVDE N EE, Bl LT
FEIZK-TITH T2 HIET. AWFSETIE, SVHZ
ERIFIRDZDDAT Y TIZNETEELEZ 5.

(1) AJTSCH & O£ A D
(2) ZFADWVEER & Z DIOEHD S\ A

Thttps://www.kaggle.com/c/quora-question-pairs
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Symptoms of influenza include fever and nasal congestion.

(1) BFD DML
Symptoms of influenza includeand.

(2) EREZ

Fever|and nasal congestion|are included in|symptoms of influenzal.

(3) AFDHEOE R

‘Elevated temperature‘and a stuffy nose‘and are included in symptoms of influenza.

B 1: RETIROMEE

(3) A BALDZ WX,

2797 (1) FEFEOF Y v F VT RAITHY, A
TYT(3)IFYY—I AEEEHT LI LICL-TH
FbTERZ M TES. —H, ATV T (2) ®
KA RN OB EOXD M) 1, YDk
AT A B DDEHBTIIARY. ZZTABETIEAT Y
7 (2) ICEREYT, ZFADOIERIZET 2EF DB
&, ANMXEERIGEN X E AR T 5 ET IV ERE
T5. BERIICIE, #ZiAADIEFER I Y hr—LIh
X DEREY A MIEFEET VI TEBL,
ZTNZE > THONEZE VA BEHORTATIXEE
AL TWEEDESWHZ L LTHIT S, #
ETEEAWEEREZITYD, BohE WX XEE
PERIZ 3 RT U, BUROFREIZ DWW TR L 72,

2 FEEffRE

w5 (1)1, 23— 7P REARKHBOEEIZL - T
SWHZ AN - BHL, TNTNOS VB REHE
W ETITD ECOMBEEERMLUZ. o1k, e - HE
X E W & HEITIT D 72002k, S W2 I
DFEREMATNEE S IO BEDD B LBz, Kb
Zelk, VLA OFEEKFNEF R L BT, &5
OUOEZ %BL TIIE - XS VWA 2 HIgS
LDTHDLIRIRTE S,
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iz U W2 £ FIL L UT, Variational Au-
toencoder (VAE) & FHWT AN WX & AT S
FIE [4, 5] X, AJIUTHT B HGE L )L DB IR R
WESRERITD 2L TEVWMA 2 EKT 2 Fik [3, 6]
BREINTVWS. UL, WTNOFEEHEEL N
WCHRBRLZZEVMAZERTH I EIFHL <, ERE
N7z X D% < |FHFER ) BALD RN 72 & WA IZH
FoTWa. AWFFEIE, HFEXCHHEADRATIZRE D
A TIERL, XOMED L DS 5 VA 2175
Z AR LT T WA,

3 IBEFE

ARTIE, HATB T 24HAMDIEFZ3 Y b
O— g2 LI2LoT, BEFETIIHLVEDR
BD LS REEL VDS WRZDERZ HIET.

ARFIRIZ B B BARR 7 5 0 2 E R D Fie & % DA
TIZRY.

1. AL o4& Tts 5.
2. ZFHDOWENEEZ ANZEZ 5.

3. B L 72 OVEE D 12454 % &2 Wi X R
BT S,

4. BRI NI E WA ekl 2 EIREALE T Y T V%
YU, EDBDEFSVEZ L UTERAT 5.

ZF A OB FEDTF v U F v T HME RS Z
CIZE->TRBIZEBTE S, TZT, UFTIEHATY
73, ATV T AIIRT BREFIRIZOVWTHRARS,

3.1 EZFAADOBEFHHNNEEEZETIV

S ) DN HIRIAT & SFRE TV EMER L, £k
ERELVEIEFTED LD X DERETS. REF
ETIE, $TANX ¢ po&amzeiitiL, ZolE
e A UTRET %:

List, = [NP1, NPy, ... NP,,]. (1)

ZZT, Listy WATY 7T tizBIF5Y 2 MDIRESR
£LU, NP, VA LD by 7H 5 i HHOAF 2R
T RAFAIFHRETIZDE I N TWSE T 5.
ZEAA DY AMI LS THHR U2 SREETIVIZ & -
TXERERT S, BETHEICLEEFEET VTR, &
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. "
0 Opyq

\ \
\ \
RNN AN AN
hey h ¥ hiq N
AY \
\ \
\

AY

AY \
\ |et @ St‘ \\‘et+1 @ St+1‘ N
\

N N Y

A List, W1 List; 44
NP,
NP, NP
: POP NP,
NPy, ifof =<"np"> =

2: A H DIEFHIFIN & SFHET IV

AT FTHBNWTC, BUROH IS (BEEF) yrq &V A
N List, DG DEHD S, VA MEEEO R NPyop
2N oh, HETOHFEw, eV 2HNT 0%
RET 5!

oy = argmax P(o; | y4—1,Listy). (2)

0 €VU{“(np)”}

ZIZTo WATY T tIZBII2HNEETHY, of =
wy €V DEE, Bk w, ZHNIXOKRREIZHET 5.
CNIXBEEOSEET VOLIZEL . “(np)” 134K
HETEATHRAGE S TH D, of = “(np)” D&,
YA~ DM S &5 NPy, 2K Y 7L, NP,
EHIXDKRREIZHET 5:

Y1 Wt (of =uw eV DEE)
Yt = .
Y1 NPy (0 = “{up)” DEF)

VAR ZEDE E, Plop = “(np)” | y4—1, Listy) = 0
9%, YARMDBZETHY, D of = “(EOS)” D&
&, WAOXDEREMKT T 5.

AFE T recurrent neural network [7] ZFH\WT L
FOEHETIVEMET LS. BEETLOXY FT—
JREEEM 21279, RNN S#EE TV oRNVREE
h, e 35s, TNERDEDIZEHRT 5:

ht = 1{1\11\1(’11‘/,17 e b St). (4)

ZIZT e WWHERNZIHAUBEOEDIAA, s 13V
A N Listy DB OREARZ ML TH D, YVAMIE
ENDH4FN EFES L TR S NS HGEH by, ..., 0 12
X UTCHI A A RNN, #7 RNN Zh 2z @A U
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72l EDEBEDENIREDOR & T 5:

sy = fi + by, (5)
7~-~7.fl ﬂwl,...,ﬁ)l), (6)
. by = RNN(a@n, ..., ). (7)

#FA EAES U CHEESIZ T BB, i ot E
ZRSELT “(sep)” AelMEIZHIAT S, HAE T ©
AR MVOFEEZRT.

AhaCHRE T 2 A5 ONEF (BT 2 HlfAT & 555
EFVE, EDOTFFANI—NADBNSFET S 2
EHHRETH D, BHIRLUFETHD. FATY TSI
BWTIELWHEFRSZERT S K512, RET Y b
oY — 2 BREKE T 5FEHETS.

3.2 EERMBAUEICE DL IEEXDY ZV
=i

BIHTHEALZGHMNMESEETNVIZEST, %
S EIEEUER CEOXEERTH I N TE 5.
LAL, HEZAITHIZENALFM %2 TRTEA
TWBELTH, HISAIASI L BRI i 72 5
1272 BRI AR,

%:?KH%?@,L%@%%H%%%%%wﬁi
B U725 W Z (5 fi &, A0 & D RERIGBEBLE 12
DVWTY I UFUIL, FEOEVWEDES m@z
X UTHNT 5. XMOBEERAELEIX, ANX
EHIBERI L ZENEND LR Y MV D 351 VHBUE
ETBH. XORT VR EFHET S7-01Z, AT
T 72 U SCRBITFIED —DTdH % Sent2Vec [8] % FH
W7z,

4 =B

F—&ty b FHI—Z2 LT, MS-COCOI9] iZ
EENDEGEISCE VW=, MS-COCO IZ&£n5
RIS D 5 5 546,605 % HilfIf & SFEET LD
Ffdiz, 24,818 X EMEIZHAL, FEIMHEHL R
Mo 7z 24,808 UK U THREFIEIZE D Z VWA A
%% 1T o 7=

RERERTE A O H ARG AT A 2 E 5
Z L T o7z, HRERNT 21X spaCy 2 & L 7z,

2https://spacy.io/
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RNN SFEET N E LTI 2D LSTM 2L, H
FERZ ML B XU RNN ORNEORTERIZE £
256 IRt & L7z, SWVWHZAEREEO Y — AlEIX 10 &
U7z, ANXIZEEND A OWOF R 2FZ L,
FTORZIZODONWTE WX ZERKL 7.

EERER 1T, RETFHRIIEL-TERINZEW
W2 X %E 2. i ONER BT B HlFICfEw,
B4 50 M) D % W U) 7 R B CHLD 72 G 72 U R X
NTWBZ bbb

— T, WGTIEHEH, AL DOEREFET
9, WYRSVHBAVBERTERP 2727 —AB R
sz, BlzIE, £10 (4da) & (5a) 1k, ASIXEE
RIS MM X E ERTETOWRWEITH S,

5 ER

ANXDEHRDRE REFETIE, SVHAIEHZ
BREAERL, Tho 2BEREMET) S vF 795
ZeT, ANXEBERIENLERGD Z L EiAAT.
ZOHEIZEDIELWEWRZ 285720121, 0
P2 MERDFIZ AT L E BROE WA EENT VWS
WBENH L. UL, REERE2BIELTAD L, £
%%%&ﬁ AT L RO EM 22 A E TR

MBEDIE L AL T,

%\.“C, S OHEYREWRX R ERT SO,
(BRSO A I 12 AT S & D FE IR DS & # ] 12
BT 5L RFEEZEZLVBENDY, ZNIXSHED
HETHS.

ZRADHVEAICEL>THELNZEVRAXDOMNE
FER DM OB A 21T S RETIETE, MEBENB LT
REHE U S WA BNEBITE B L ifFa b, HE
B, RREBELTADE, —HOHAL THWT
RIFAR DOBE (e.g., (1la)) PO (e.g., (2a)) DVE
LTWaZ DR TE .

—HT, AFETIRIEBARRRERE N2 E W
WZDFET DI WO o7z, X, R
AFADFERAARHFAR DB 2D LD RS VWX
(e.g., “He bought the car” — “The car was bought
by him”) 34K TE T, HKORZ L XA T
5. Iz E A, SRIFELNEXHRE VIZ %
ERTE D FERERBR L.
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F L REFRICE o TERUAZS VA PRI S W2 @02 KT, FTRIZRTVH 581,

hTOIEE % KT

YA b

AN a man is in mid air doing a skateboard trick
77 (1a) | aman, is doing a skateboard tricks in mid airs
177 (1b) | a skateboard trick; performed by a man, in mid airs
AN the people fly a kite by the tall stone building
77 (2a) | a kite; is being flown by the peoples by the tall stone buildings
177 (2b) | the people; are standing by the tall stone buildings flying a kites
AN a bed filled with different types of stuffed animals
177 (3a) | different types; of stuffed animalsy on a beds
17 (3b) | a bed; filled with stuffed animals, of different typess
AN a man tosses a frisbee across to his friend
177 (4a) | his friend; watching as a mansy catches a frisbees
177 (4b) | a man; with his friend, throwing a frisbees
AN a family kitchen cluttered with items on the counters
17 (ha) | items; in a family kitchens on the counterss
17 (5b) | the counters; of a family kitcheny are filled with itemss
EVWHZ £ OEEMFHE #7528 ERERHIENIZ & 5 [2] Aaditya Prakash, Sadid A. Hasan, Kathy Lee, Vivek
PR F ORI SBOEETH 5. LR HY] Datla, Ashequl Qadir, Joey Liu, and Oladimeji Farri.
. . N Neural paraphrase generation with stacked residual
(ZRHili S B 7= DT, AFILE ARSI UEIRTH LSTM networks. In COLING, 2016.
5V HEROFHIREIZIA T, £h oD HIERN [3] Ning Miao, Hao Zhou, Lili Mou, Rui Yan, and Lei
BN E DD 2FTHIIT 2T HEE2ZEXDZ2NELH D, Li. CGMH: Constrained sentence generation by
metropolis-hastings sampling. In AAAI 2019.
[4] Samuel R. Bowman, Luke Vilnis, Oriol Vinyals, An-
- drew Dai, Rafal Jozefowicz, and Samy Bengio. Gen-
S 'I ’ ) Yy g
6 35 b ) “' erating sentences from a continuous space. In CoNLL,
o N . — - \ 2016.
AFGTIX, XOREEL VO F WX B E B , _ ,
N _ - By —— [5] Aurko Roy and David Grangier. Unsupervised para-
UFRICE VBT 2 e 2 HEGL, ArtlEy Ol phrasing without translation. In ACL, 2019.
W EEHBBET VEENZHWEZS WBZ Bk FiL%E [6] Xianggen Liu, Lili Mou, Fandong Meng, Hao Zhou,
BELUZ. BRIk 0 ESNZE WX e @M Jie Zhou, and Sen Song. Unsupervised paraphras-
i 3 0D ] e S L 7 ing by simulated annealing. ArXiv, abs/1909.03588,
U, REFEOMERZEHL 5019
[7] Tomas Mikolov, Martin Karafiit, Lukas Burget, Jan
e Cernocky, and Sanjeev Khudanpur. Recurrent neural
E%ﬁ'l{: network based language model. In INTERSPEECH,
2010.
AWH5EIE JSPS FHIFEE JP19K 22861 DB & 521 72 8] Matteo Pagliardini, Prakhar Gupta, and Martin
HDTY. Jaggi. Unsupervised learning of sentence embeddings
using compositional n-gram features. In NAACL-
HLT, 2018.
[9] Tsung-Yi Lin, Michael Maire, Serge J. Belongie,

£ 3Rk

(1] & BEAES, WRRT 8. 2\ A BT 2 Wemhi. B
SREEEAIE, 11(5):151-198, 2004.
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Lubomir D. Bourdev, Ross B. Girshick, James Hays,
Pietro Perona, Deva Ramanan, Piotr Dollar, and
C. Lawrence Zitnick. Microsoft COCQO: Common ob-
jects in context. In ECCV, 2014.
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