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Abstract: Keyword extraction is a key basic problem in the field of natural language processing. The keyphrase ex-
traction algorithms(PhraseVecRank) is proposed based on phrase embedding. Firstly, a phrase vector construction model
based on LSTM (Long Short-Term Memory) and CNN (Convolutional Neural Network) is designed to solve the semantic
representation of complex phrases. Then, PhraseVecRank uses phrase embedding to calculate theme weight for each candi-
date phrase, and uses semantic similarity between candidate phrase embedding and co-occurrence information to calculate
edge weight together, which can improve the extraction effect of keyphrases through topic weighted ranking. The experi-
mental results verify that PhraseVecRank can effectively extract keyphrases covering the topic information of text, and the

phrase embedding models we proposed can better represent the semantic information of phrases.
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PhraseVecRank-ConvAE 35.7 44.5 39.6

AR IR 1] e 2 7 i 1B R T A KEA D7 A AL T 48
T H Al Y Maui 28R 9 A B S0k, SR g
RORHAR . A MR 1) CopyRNN B3 4 FH 7 41 1] )7 51
(Seq2Seq) A7 1k SCRY A2 OSBRI . 30 A M B 1)
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T AR 8 AT 55 FER 4 B RS LS T4 i RO
I, Copy RNN B335 S MR P15 128 LA It I O 2k
W5

PhraseVecRank By 7EHER R . B IR A F1E S
T B 1455 . PhraseVecRank-LSTMAE %) 55 56 45 50 i
P, W % o ) B LSTMAE BEF A7 Hu A £ Inspec B045 5
AR UER .

RS AR SCRUIE AR A SR A5 R AN 5 P, 125
AR SCEE ERYSEE 4 R BEAR b RS SC Inspec £ 25

RS AR, R BN T B, AR
Bdla e b 27. 44% GBS BOA 7EIR U EE b B,
T 74 S 36 v % HG B0 7 vk e 7 O ) il BRI
il S SO A A B 3R] 0 BR A i B (Y e 2k
fiE . LUK, A SRR SO R G B TRRIE SRS 4
R ARIE SCN A B A TR B S 1 Ll 44 1) J i, 8
AL A Sl IR M U A AR R A AR R, AR
MESE A VLR hR T 1Y CHEA] . R, T SR AE h SO R
WO E ISR AT R TAE DSR4 i 45

K5 PXFERIBIHIRE Top TR

[ — R P(%) AIFIHR(%) F1{H(%)
Top5 Top10 Topl5 Top5 Top10 Topl5 Top5 Top10 Topl5
TFIDF 10. 89 7.17 5.38 12.99 17.08 19. 10 11.85 10. 10 8.39
TextRank 9.01 6. 08 4.67 10. 74 14. 48 16. 59 9.80 8.56 7.28
SingleRank 11. 04 7.79 5.69 13. 16 18. 54 20.32 12. 00 10.97 8. 89
TopicalPageRank 11.88 8.25 6.23 14. 14 19. 64 22.25 12.91 11.61 9.73
PhraseVecRank-WA 12. 60 9.69 7.57 15.01 23.11 27.08 13.69 13. 65 11.83
PhraseVecRank-ITG-RAE 12. 69 9.73 7.59 15. 14 23.20 27.16 13. 81 13.71 11. 86
PhraseVecRank-LSTMAE 13.59 10. 32 8.16 16. 84 25.41 29.53 15. 04 14. 68 12.79
PhraseVecRank-ConvAE 14. 02 10. 39 8.30 17.26 25.57 29.91 15. 47 14.78 12.99

XF R 5 A S SRR T R G I R A

TFIDF 53, DL KA SCA Hhial Y L BEOC & TextRank -
S 45 A 2, SingleRank 53 &SR A5 A R 48 T
TopicalPageRank 5.7 75 %2 56 H LDA 8 304 I 25 3
B, R AR i — 2018 3 T o (HUR SR ROR R
B . A SCHE H ) PhraseVecRank 38032 78 MR 2R 3 1] R
R E A R B i B o, 35 2 ) [N 2 PhraseVe-
cRank F ] T B2 iH ) 2, JFid o FROAE ST Xk
1Y FAUE S, T BB SC A DG I

4.4 FERERBPUARINT

%1 T PhraseVecRank B3, & 53— 2% 1L T U F
AN T P ot i) e ) T 9 P ST B 48 2 L R 3] 1) SR
SE YA (E B4 77 1 PhraseVecRank-WA 8 & 18] 1918 X i
A7V, ] R 254 0 v i 31— O S il A
(] v, AT G S8R AN Bl P 1 s B g X ) ) e AT T 4
B k. 38 IH A gl (ITG-RAE) i i #IL#4% B R 1T 55
) ) FE AT A A RSO b B ] ) SR P (E
U AEE B VA F 2 A1) 25 {60 FH 4 32 2 T 4 42 o 1) o)
PEAT R4, 20 T R A b i e 9 (5 2. RO 4
THABR .

A SCHE Y P [ G i A 25 R4 AN [R) £ R AR B
FEE P SIE S U T B AP IRCR . Hor ConvAE
FE 8 R B 3 v [ 0 0 /D B A G B T
SCAAK 32t 2 17 L 2H A 455 AR X [ 5 1) 08 B A
A RCR SE 4 5 1) LSTMAE REAS 42 )3 81 b i bR SCfR
B GE T SO K B IR BN Sy ks

SR AT PhraseVecRank 357 (9 52 Wi 1 B0 W1 26 6
JEw . % TopK BUE J7 1, B K BUE A3 K, IE 8
fHEE R 1 2 B2 i T O B A il Bl SR A AR
Z TR HERR 2 23 A, 1T 4 [ S 0] B ke i ey . mT A
F H TopK (BB 5 B, 509 A 80O R o] LK B Je . 2
TopK HU{E i K B O B2 (1 TC AR o 22, 5 i 25 IR AL
ERIEVE

F6 AEKBUE LRI

Pk IEERTS Top2 | Top3 | Top5 | Topl0 | Topl5
TFIDF 8.12| 9.54|11.85| 10.10 | 8.39
TextRank 8.03| 9.24| 9.80| 8.56 | 7.28
SingleRank 8.22|10.14 | 12.00 | 10.97 | 8.89

TopicalPageRank 8.41(10.53 [ 12.91| 11.61 | 9.73

PhraseVecRank-W A 8.54 [ 11.14 | 13.69 | 13.65 | 11.83

PhraseVecRank-ITG-RAE | 8.85 | 11.45 | 13.81 | 13.71 | 11.86
PhraseVecRank-LSTMAE | 10.17 | 12.74 | 15.04 | 14.68 | 12.79
PhraseVecRank-ConvAE | 10.53 | 12.98 | 15.47 | 14.78 | 12.99

T B RS (A g RN X il S SR s e
TE PhraseVecRank-ConvAE 5Z 5 /P, B TopK {E. 4 5, WL
SR NN & D @ BRRE K RE N TR 7 SN ER T 1
FIER S S 45 R B 4 s . 438 E 0 oKk R 3
BF, il HOSOR el . 2 R A R SR ),
FE 1% R FH A PR3] 22 ) Y 2 IR AR B sk b i dn 2R
P H bR, o2 ok B 2 TEHE R, S BUR A U
il R IFEAR
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HevkeRe . R, B SCEE AR SCEIE 4 | PhraseVe-
cRank 77 12 8 0% AR 4 1) b BRI 28 1K & Ml 450 85K 1 1] 91

S iE .
5 #ig

AR SO 5 T Y Je M DGR R IBUR R L O T
SGE AR EOE  ) R R Bt THET LSTM M CNN (Y
FI 2 it %5 LSTMAE | ConvAE ¢ #4 35 J0 17 [7] 4t . 7 8 1
T g A AR BR8] R S RN AR 1Y 5
gt 1) i B 572 PhraseVecRank , 1) F & 15 1) A8 15 [n] 5
R R B 1 43 T R, SR 5 R A ik
T 22 ] 1) Jo o 1) R R AR I R O B 4% [ i
AR E . SEEG 45 SAEIH |, PhraseVecRank 5575 REAS A 2%
b g DG EE TR A IR I ER 5 A R FUE, W]
FIHT 1 G A i A0 385 194 J 3 1) 3 ] LA S -3 3R 7R T 1Y
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