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Short Text Summary Generation with Global Self-matching Mechanism

WU Ren-Shou, WANG Hong-Ling, WANG Zhong-Qing, ZHOU Guo-Dong

(School of Computer Science and Technology, Soochow University, Suzhou 215006, China)

Abstract: In recent years, the sequence-to-sequence learning model with the encoder-decoder architecture has become the mainstream
summarization generation approach. Currently, the model usually only considers limited words before (or after) when calculating the
hidden layer state of a word, but can not obtain global information, so as to optimize the global situation. In order to address above
challenges, this study introduces a global self-matching mechanism to optimize the encoder globally, and proposes a global gating unit to
extract the core content of the text. The global self-matching mechanism dynamically collects relevant information from the entire input
text for each word in the text according to the matching degree of each word semantics and the overall semantics of the text, and then
effectively encodes the word and its matching information into the final hidden layer representation to obtain the hidden layer
representation containing the global information. Meanwhile, considering that integrating global information into each word may cause
redundancy, this study introduces a global gating unit, filters the information flow into the decoder according to the global information
obtained from the self-matching layer, and filters out the core content of the source text. Experimented result shows that the proposed
model has a significant improvement in the Rouge evaluation over the state-of-the art method.
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2 000 A, f J P B RAT L[R]3 B0 1) SCAS AZ 0 23 AL T 58 1 54 FES 11 0

PEAR SCSE 5 v BATME SR 1 3800 A A VI RAE 28 10 3B 04 0 R R4, 565 110 40 vh 4590 b 3. 4 R 5 114k
A g IR 4E.
DI WA
ROUGEJE Lin 78 2004 44 H i — i [ 300 BEVEAN J7 ik, )32 1 NIST 414300 [ 3hi S2 07 AT 4%
H.ROUGE T4 ZEHh n 6 1] (n-gram) ) L BLAE SR VR 35 22, 02— Fh i ) n oG 1A 4 (RIS AR JB AR
hy st AN 543 2B RN T A b v A AR K AR G A 0 Bh A N TR R R A AR G L, T
WG % 2 IS A B IG(n JCIE A AR SRR ) AR SRV T A 5 R L R N T A
Xif Bl 32 VP 2R 40 0 AR P A % R CC B B VR B 1 R bRk 2 — AR SCR ] ROUGE
ROUGE-1,ROUGE-2 1 ROUGE-L X} A= 3 I 4 B3 4T v P i
o XfLLARZE
T VAL FeATTHE B (global self-matching mechanism, fi#k 2k GSM)ZE [ 548 24T 45 v W R B, 0%
GSM 5 %1 [ 2h 4 27 VR AT Lo A, L i BB A0 F DA R 5 v AE ISR 8 SO 45 HE IR FE LCSTS B4 Bt s
45 B (H: ' RNN 5 RNN-context 4 LCSTS % 45 16 3¢ rh 2 it ) 5L 4k i 7).
(1)  RNNELAE T RNN A G0, 6 (10 55 o 66 0DR 25 415 o A A 4 160 B N, £ A ) 391 1) AS i P A 1 B 5
(2) RNN-context®LAgi il RNN 4 J 2 i %, 76 i i ok At b A B SC, 4 5% 00 T A B IR 25 T 4L 2 1k
RPN

(3)  CopyNet™:JL T3 i WLk 1 1 31 51 7 SRR 8 0 1 4% DUHL A Fd s g X1 RNING 45 4, fi i s g
P A A 2R DUASE A 11 VR 5 A28, A A DA T 5% 1) 2 v s ) 7 DRSS 2 M B ) 91 P 3 1A

(4)  SRBIL G| N\ T HE- ¥ SR I 1) o AR SR S5 il SCAS RN 2 ) () e v SCMEBLE A% ey 3 4y
UG R 2% R % R AL o 250 4 T 358 K Dt SC AR S 408 S v S 1) i f 2 2 1 il 2 57 26 T
A I 90 B 1 T SR e B e MEADLEE R BV S S AR 1 T S ) R AR R I i 2 T R AR DG R
2 ) (R AR DL 753 43 6 VI 53 D ek G g KAk

(5) DRGDMAEIE T35 7 WL 5 50 1 5 R R (g 5Lk b, 38 b 7 985 78 445 g 1) e 2 33 el 22 v s
BT AR S5 A I, AR v 0 2 i

(6) R-NETPILT 145 (3 VT TC 00 4% (9 5 5 B0 A8 A 254 . ey T S50 0 SC v A A8 78 3 B2 6 o) ) 15 PR 4%, T A1)
o HL A S 5k T WL LSTM ARG 2% LLE B [ 8 SO AT 5%

(7)  CGUREL G| N T it 4 Ja G 1) HE 22,6 WA V5 o i N SC RS 1100 4 S A 42 70 AN G ) 4 280 A 1) 2% 1100 135 J6
I, 3L E AR R 45 B T A, T AT A SR G A LA e 9 i £ R I R,

o HZWHE

FATEH PyTorch(https://pytorch.org/) i B 5 = HE 42 4 5 40HS, I 72 NVIDIA 1080Ti GPU 47 5558 . T
o 1R 43 ) SCAS S B0 2k K 7 AR A I H I T K e A 2 SR ] IR b, AR SO FH 3 4 SO AT unk R R OR
BT 2 I A S BA B T BRI B 250010 Adam £4k 2% 5%):1r=0.001, betas=(0.9,0.999),eps=1x10"%. Jib
SRR E WA 3.3 h 2% SR AE S 8 SR Ik AR TR AR T A3 68 2 B AT T 2 SR AT 1 4, 52 56 &5 SR A
WA RS,
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Table 3 Hyperparameters setting
x3 LKSHIER

FARNYERE 300 4
FRKD 5000

LSTM IG5 5. 7 4t 5 600 4
it s LSTM 12 %k 2z
figfi#srh LSTM 1192 %k 22
HEAL LR N 64

32 XWERKRA

AT EHN GSM REGF— L5 R AT LU AR I M A TR E IR 4 JR A B 2B e aX B 8l SO AR I 1Y)
SR B I, o W T A SOASE 2w A (] AP S5 A 20 1 DR 1 400

1) 5xtt ARG L

T VAL $E A AR B B4 BT 2% R R I, AT GSM 5 2T 2 U 0 B B VAT LR S
RILZE 4, Hp GSM A7 seq2seq B ILfib B T 42 )5 H ITHCJZ A4 J= 17135 B o 4 Y,

Table 4 Automatic evaluation result in LCSTS
F4 LCSTS Hdhifk EHysiimet i

Model ROUGE-1 ROUGE-2 ROUGE-L
RNN 215 8.9 18.6
RNN-context 29.9 17.4 27.2
CopyNet 34.4 21.6 31.3
SRB 33.3 20.0 30.1
DRGD 37.0 24.2 34.2
R-NET 37.8 25.3 35.0
CGU 39.4 26.9 36.5
GSM 41.1 28.5 38.3

B AT 4 B0z 25 T DU AR SCHR 0 GSM BRI T T A 6 LL I B R 1k B T R I
S U AR SCH H 1 26T 45 B ICAC KL 5 42 R T 145 5T 1) GSM ASE R AT 24 1 416 SCHRH i, 78 LCSTS 1K} 1
K F H RO B ORI Sy CGU, EARYE Y b ST 4 R A5 Fs i) A G A5 2% 280 At i 2% 100 45 5L 97, ) AR
114 B0 K YR s PR N A SR AT 07 32 A 3, CGU A R AR 0 4 = A JE X JE i PR iy N A5 LR AT 0 32, Y8 A 5 05 i
5 R4 JE A B EAT A3 kb Rl A AR BLI), R-NET A5 AL 388 3ok — AN 1145 B 00 ST P 25 HEAT 0 32 T A SCH H 1
GSM A 7E SR E A Jr A5 ST K U8 o A 3] 1) B 3R s R 6] B2 [ 4 JR 45 JRBEAT T A R il & T A 28 2E
B AR 2 4 2 45 R 5 R-NET Al CGU R AH L, GSM R (1 1 e A7 5 3 35 v A il b, 55 CGU AR AR L,
GSM #i % 4E Rouge-1,Rouge-2 A1 Rouge-L 2 53R T 1.7,1.6 Al 1.9 > 1 0 4, Uk WK P54 S RN 4 )= £ el gk
1715 b A 6 F SCRAT 45 2 0 ZE 11,

(2) AIFZ KA JRAE B 2 540 A

N T M AR 2 UK 4 JR AR IR 1 30 SO A AR 11 552 i, AT T AR [ 2 WK 4 Je A B R R AT L % sk
16 &8 I L2 5, H b Uni-seq2seq Fl seq2seq ok BTS00 38 3 535 0 ML 32 51 380 7 A A FL AR SE BT vk
ARICHS 2 T IR (0 T G i 25 - T 5 A [ 17 B B T B 2 SRR (O 4 = B DT 22 R4 J=) 11 42 3. 70) 5 3 1)
NI 2 4b7E T, Uni-seq2seq 55 {811 i) LSTM 4 £%,seq2seq B4 X[ LSTM S 2%

read-again #5714 A TR Zeng 25 N SHE SCR B (LSTM AR), B8RO 58 1 Wk fi i 45— LA K de
— AN )25 56k IR 8 TR A R [ AR 1) 4 R B IR LA N B 2 Ui Jok A mp g — YR N B4 B s oK
T34 2 IRGiY.
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Table 5 Performances of various models with different levels of global information
x5 HAANFEZ KRG R P8 vk 5g

Model ROUGE-1 ROUGE-2 ROUGE-L
Uni-seq2seq 33.8 20.9 30.7
seq2seq 35.1 22.7 32.5
read-again 35.9 23.0 33.3
seq2seq+Match 39.7 26.9 36.6

MF 5w s g Fnl LU He
1) BAGEEEFEBMBRR TACEEE S B 0E B R B g, AF X0 LSTM 4 fith 35 11
seq2seq A5 244 g 5 2% 70 &E AN IS R 25 R ARAS 005 1045 R EAT B, DUIRAS S8 3 0 B R S0fE &L T
ROUGE-1,ROUGE-2 Fl ROUGE-L ¥t fibr L3908 T4 FH 5 ) LSTM 2 i3 2% 1¥] Uni-seq2seq #5204, L
S ) A T ) 25 %) V7 [ B R A A B 3 B Bl 1) AN S B R SR B
2) AR B REETE T AL B8 AT S AF 10 gAY AN R 1 seq2seq HE B AN AN K S # AE A AN I )25 13RS
B A5 BB AT P8 LIRS 52 340 b 1 5015 &L seq2seq+Context B4R 55 2 YR AL K58 1 k4w il
AT A S AR N 58 2 eI i A P A — YR N B B IR A N 6 B 2 IS R AT 5 IR B 4 SR
15 B i fS NAF— AN 015 (1 B 2 3R 75 R AR 26 5 P 4 HA 1Y 536 45 R T LLUR 31, seq2seq+Context 45
T {E Rouge-1,Rouge-2 il Rouge-L VP Fatr 340 T seq2seq A2, i B 4= R { B RE 98 A7 2548 5 4 il
A8 AT 54 b g i
3)  HEMARE BT EE ARG R A ST M A R s B AR R, R B — A1 32
HEM ] 1) 42 R A BAEAE — € I R BR P AH EE T+ seq2seq+Context #5584 HLAT T 28 1 Yk 4 i I B Jm — AN I
Ti) 22 5% 7 G S RS A D 4 R A5 B % T — A 1) 8 2 B 7 1), seq2seq+Match A5 28 5 F AR SC42 HA 1) 4
J=) B VE AL ) 2 2 b A A By N SCAS PR 52 3 A DG R4S R, R B 1] SR R RUAE G A RVl 4 1)
B BRI TR S 2 R R W] seq2seq+Match BEFUAL T seq2seq+Context #%¢ 71 Rouge-1,Rouge-2
F1 Rouge-L 434w T 3.8,3.9 Al 3.3 M~ H 43 £l
(3) AIFILAA: I TR A3 HT
R T 4 MR TR r O ) LA o R R T AR, B AT TAE SR Y seq2seq B 43 N AN 4 SR 1 DS IE AL A R 4
Je TR B0, R AT B SRR 5 SR L3R 6,34 seq2seq A 1534k 5 A M, seq2seq+Gate A 1E seq2seq 7Y S Ail
PRI T ASCHE 45 145 R e MRS 301 A DAL 2, B 8 4 R B R R R A R 8
Fuh ) QK ATV [k JR UG B )2 7R h.seq2seq+Match b 7E seq2seq #5581 Je il R8I0 T A SCHE HY I VLIS 2 /Y
BRI TG4 JR ] 48 BTG

Table 6 Performance of various models with different components
F 6 LA ARFIAF RSB T fe

Model ROUGE-1 ROUGE-2 ROUGE-L

seq2seq 35.1 22.7 325
seq2seq+Gate 38.3 25.7 35.2
seq2seq+Match 39.7 26.9 36.6

GSM 41.1 28.5 38.3

IFLEER 6 r IR S0 4 TR T LU HA AR ZY rh AN ] 2 A4 1 TR A TS TR

o TG TE RGN T B AL 2 BT A L (seq2seq) b a3 Tl 0 N A SCHR Y (9 A JR 14 BT
(gate) F14x 5 F1 UL HL iG] (match) J5, /£ ROUGE YA fiks L3547 123 (K427, 1 seq2seq+Gate 47 7
Rouge-1,Rouge-2 Al Rouge-L _E43 427 7 3.2,3.0 Al 2.7 > 43 £,seq2seq+Match B4 Rouge-1,
Rouge-2 #1 Rouge-L 4548 T 4.6,4.2 F1 4.1 A~ 5 4 mUBE LT CGU AL, B A SCHR K 42 )= 1)
A v 1 b9 B = RUN TRV INIP R SR g0

o H WK ML T seq2seq+Gate #i7 seq2seq+Match 47 7F Rouge-1,Rouge-2 1 Rouge-L 4> 54 T 1.4,
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1.2 A1 1.4 AE 4 AU AR B U ECHL I A F DR T4 R 1458 B 00 AR I T A 280t il 558 o 4 R 45 6
o 48 AT 45 (1 T B B AR R 1) 428 B T B AR A 4 R A SRR VR i 9 5 R AT 9 8 o I T AR AR LR
ToVE DR ANB AT AT S8R Y i A5 3 PR A B T4 R B DR TR R R U i 1) 4 SR AR AT L
b b 2 9 i B 1] PR B8R R IR AR R S 38 1R R TUAR
o IRJE ASCIRHI GSM BERY(EN seq2seq+Match+Gate) T BEAH Eb T B b i) 4 R T 145 B e A& )= B DG D
PLHI B 525 48 3R B T S G R R U S e A o b 45 5 4 JR) T4 B T AT 4 SR 1 DL AL A 3 1
Pt 2, B SRR AT E AR (R sl 5, BE T ASRAS 58 3 1) 4 R A5 B, TRD Ak S 4 T {5 VU,
33 XWHERSM
FTHHI T 3AREHASE T 205 B seq2seq,CGU,seq2seq+Match,seq2seq+Gate Fll GSM iX 5 MY A4
J ) B
Table 7 Some examples of the summary
FTT LA E R

ok PR KA 2014 4E55 4 Z5 IR, IFHE T Sl 7 2 0 8 H R 1 T LB £ AR T 15% BRI T R 3T A
B IX — 2 400 42,55 70 1 5 B BEE A0 Tl 40 0 R AL R R i R B R ik T K4 7%, % 51.45 Kt
S A 0 B B A
CGU P L 4 A 400 42,35 e e e b B 1 R 4 A e - )
seq2seq M P R A BT HL 15% A AR v R A R R A Bk 7%
+Gate PR S A 400 42,3 Jo O BT HL L 15% 5 AL
+Match P PR B A ) 8 B L B E A T 159 B AL
GSM HEEHIEWEECBERMG
[ 55 Wil I A (A e s BB 40 GRS AR ) ) B8R BT A L (AR
A WA 1w AN A5 AR A TR AR LR R 4B R, PR R P O R SO R 5 S
Sl 3 J7 A5 LTI B B 85 SR ALEEAT A 7 2 A AR 5000
SHERHE T 0L A AR A0 ) 4 SRR FE RO, e S 3 T
CGU B2 RN 5 LR O B Sk dee 1 3 T
seq2seq B ERIAE A R A N Sk e s T 3
+Gate T Pl A AR ) 4
+Match T 0 A T A Al ) 4 Fl AR OB R Sk de e T 3 T
GSM BENEEZIEE & FURBRAELRST3A
WTAF R T 605« 3495 R, JL B B v ad s . bR R AR A [ 31 A4
BN (Xv )5 375 ABEAT 1 7 578, 91.69% 119 N K3 T8 38 115 (10 k7K 1a] 855 84. 7% 1)
5207 2 5 AR DA A T R A M 2 N K R R A TR R R
SHE T 84.7%%Z Vi 7 WA E It B IR TR
CGU 84.7%5Z Vi 4 Wk 3l iy BRAR AL B R RAE TREHN
seq2seq 84.7%%% Vi 25 WE A “SE W b 35
+Gate VA7 1 0R,91.6% 52 Uy & K HRIIR 1 HE K ) 8
+Match YA Y 5%, 84. 7% 5% U5 2 A8 [ 3R 11 HE /K 1) 2R okl RAE TR
GSM 84. T%ZiFHINA, WHBARLNMAMTRETE

JE X G A AT LS B AE 3 AN b I N A SR 4 R B ILEE AL ) seg2seq+Match HEBL AT GSM
PR H A Ay AT HIUAE T SCE W B | seq2seq,CGU 1 seq2seq+Gate #EA 1145 A S = 8 1 — 2.
FHLLT seq2seq+Gate M, Hi 4R seq2seq+Match FERAN A HIHBINA LR £ B (H 2 A EAAETURGE R AR 1
AT GSM O RETRY A= 1 I 9 B 5 2 2% il B 54— 3, seq2seq+Match B 375 T 303 T Seq2Seq A
FARFRE S T BT L 1598 A AH R B A 1 B <R B XA B A CGU AR AL BUARER Je TPl 1L B B AR [ A 2 3t
O D SR R Ay < A O, 5 B A R 2 L) seq2seq+Gate AR I HE A R S A R FLAR
e P B AT 400 4235 T AE 5 2 M1 P seq2seq il CGU AR AL ER X je 81 1 WM BE 3k, 20 T “J i)
57, seq2seq+Gate B A LU JE R T “MHEL) 7, 2R T IRE R Sk #AE AR AR Bk 2 T seq2seq+Match Fl GSM
AL TR A= g 10 458 S ) ) AR 2 T ) S R B SR S S S AR o AL TE B 3 AN T seq2seq AR
WA IUESCHH B ;Seq2Seq+Gate A G ik A2 T e, CGU BERIBEAM S T B Gk T “Hh F7ix A
JHEIA] T Seq2Seq+Match FI GSM B2 {75 AR AR b HIUAF T 03 1 5 i m 3] 7t R ROAE TR X AN SOG4 iA],
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AN AL, GSM BT A il PR A R 2R T R BN I BGEE AT IR 53 A0 AE 3 M GSM R A S 4 AT
XTI Seq2Seq+Match A58 2E R )il 2 MR — 28, KBk T SRR EIRIE TS H M E

4 FERGREIE

I8l SO 2 F AR 5 A AR LR 577 1) 2 — 30 60 AR RS MIIFST, CRAEEE 2 A ) SCRAT 55 LI
57 W Sk R AR SO 224 7 U0 0 T G 4 - R B 5 R [0 e 7 LR ) 2 SRR AT T et AR R AR ST
S B 5 0T B N SCAS EAT G B 2 S SN T 4 S 18 DG G20 4 B I 1A% N SCARBEAT 18 DC G 13 2, e 18 3 A b A
HEAN i N S o R SCAS g — AN T MR 5 1% 3 A G R L IR %] e L DG IC 1Y) 4 )3 £ J3 G A5 28] 5 25 (1 2o
FH TRV I HE T AR ] R T LG R R A I s HEAT I 25 BRI A, 25 BR U AR AR R, AR 424 Hh SO 1 %
A 7R AE LCSTS RE L 1S I6 2 W, 5 25 i7 2t 19) 7 p ol B2 T7 ik A LE, 1% 77 V5 42 ROUGE PR b A7 3%
fe.

PRY R SCAS 7 S 10 5 S0 Kb, R — S B, IR ST P F) 4 Jm) 1 I A A 4 S0 (O 38 ) O A 6 ) DA B
i R TR A B R A R TR SO B SO 2 A B AR R AR R IR AR 5 22 A T
22 RS A s 7 (K D BR S5 A5 2 I Bk kb, 30K 2% RGeS T IO i A (M s R e 5 4 L 1S5 M <) 15 B R A
JSGAC STA A . e T 224 2 AT P A 2 o 5 A 2 0 AN BE 08 AT RO 0 K SCRS AT T S A, R I ) 7, RSk A
AR 22 K I 70 A s 8 PR A 2 R BT, AR A b 9 i S 4 A B A R B e 2 T R SORR IF AT B
I SRR A B e T A SCAS R4 A SR R A 2 I A HE SO0 K SO T S B RS AL
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