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Abstract : Parallelism has the advantages of compact structure, neat sentence, expressiveness and other distinctive
features in all kinds of literary forms. In recent years, parallelism has also been found as the problem of
appreciation in the Chinese college entrance examination, but the research of automatic recognition is rarely
involved. In this paper, according to the characteristics of the similar syntactic structure and content relevance in
parallelism, make the part of speech and words become the basic characteristics of sentences, we design the fusion
of convolutional neural network and structure similarity calculation method to recognition parallelism. We first add
the word embedding and the vector of part of speech into the sentence distributed representation, using multiple
convolution kernels to execute the convolution operation, design the parallelism recognition method based on
convolutional neural network. Using the parts of speech of the clauses string to create similarity calculation, design
the parallelism recognition method based on structure similarity calculation. Taking account of the semantic
relevance and structure of the sentence similarity, we fusion the convolutional neural network and structure
similarity calculation method to recognition parallelism. The experimental results show that the proposed
recognition parallelism method is effective in the literature dataset and literature reading material datasets of the

Chinese college entrance examination.
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LI EERIE T e B SR R ENFEECE BB LA BN
(https://www.chazidian.com/) FIECCIERE; Chttps:/Avww.sanwen8.cn/), Zeist N T ARy IHE
Ebf) 2000 4%, EHELLA) 2000 2%, Jtit 4000 2%, HAdEHELL AR IETHELL A B R 2. A
T Il Word2vec #74, SR A 1946-2006 “E3/T 3.5G ) C AR H Y i8Rk, EOC e ks - 3REL
I 71460 Fe 4 P ARAE SCm 5 @ I BUOCUA 184 4 . I I SEgn B s aad £k, 2
H i E AL B R

SOG4 R R FeAs MRS B Cprecision) . #4[1Z Crecall ). F1 {f Al IE 7 %
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SVM[w]: LL word AFHERIEET SVM 232528 I HE L A1 5

SVM[pos]: LA posi NHRHIERIZET SVM 40 888 HELL A U3 5

SVM[w+pos]: LA word; F1 pos; NHFAEIE: T SVM 73 228 HE LA 181 5

CNN[w]: ¥ LA word; A3 ANHFAE, A 2.1 F5 82 A9 FEET CNN BIHEEL AR 5 32

CNN[pos]: X LA pos; WHIAKFAE, FIF 2.1 F5HEH A9FET CNN FIHEEL AR 5 1%

CNN[w+pos]: FIFH 2.1 F54& H 15T CNN [HEEL AR 72

SSCw]: FJH 2.2 52T SSC HIHELL AR 772, AN LA word; 3 A FRE, H 4 sim(s;,
s;) A cosine FHBLURE simeos(Si, Sj), V15 P 2 ARBLRE 5

SSC [pos]: FIHH 2.2 F5 T G5 fARALLRE v B B HE L AU 0 i

SSC [w+pos]: FIH 2.2 55 TS5 AR v B B HELL AR J53%, - BA word; F1 pos; i
NHFAE, H4 sim(si, 5,)=AsiMies(Si, $)+(1-B) SiMeos(Si, S;)» TH 5P ZABUE FIEE R FIALEE, Horp
B EEMAE N 0.6.

CNN[w+pos]+ SSC [pos]: FIFHASCE 2.3 2 HHELL AR A T7 7%

FAy RITIEM SR g5 RNk 1 iR

R 1 B AR RTIE I S0 25 R

GRIEELD
precision recall F1 accuracy
T3
SVM[w] 71.1% 63.9% 67.2% 68.2%
SVM[pos] 73.6% 64.0% 68.4% 70.4%
SVM[w+pos] 75.3% 68.4% 71.6% 72.9%
CNNI[w] 89.3% 84.7% 87.0% 87.2%
CNN[pos] 88.3% 80.2% 84.1% 84.7%
CNN[w+pos] 89.5% 85.9% 87.7% 87.6%
SSC[w] 95.6% 68.1% 79.5% 82.5%
SSC[pos] 90.9% 86.0% 88.4% 88.7%
SSC[w+pos] 96.0% 80.0% 87.3% 88.3%
CNN[w+pos]+SSC[pos] 94.2% 89.3% 91.7% 91.9%
HIE 1 AT A

(1) MW RABMAE, £ =MARFRERR T, =R EBUNHE LA B 45 5
A N SVM[w]<SSC[W]<CNN[w] . SVM[pos]<CNN[pos]<SSC[pos] - SVM[w+pos]<SSC
[w+pos]< CNN[w+pos], Hit, SVM P5IHE L A SRR & =Fh o7k i i 2210, 8 5 R 2 F)
F SVM 2% T R)FRIFFUE R, AR A1) 710K 2 1 JE LR TS SURFIE AT A

(2) %} CNN %3, £ precision, F1 #1 accuracy =4 4545 T » CNN[pos] <CNN[w]
CNN[w+pos], CNN[w+pos] =& iR 7l #F bt a) 1 25 SR dge 4F, 10 recall #8545 T, CNN[pos]<
CNN[w+pos]<CNN[w], CNN[w]/2 HHF LA R i i, 15 B CNIN AR ] DL 240R] FH 1)
TrHiEERE

(3) %}T SSC %k, £ precision, recall, F1 Al accuracy PURHIEANTEHR T, SSC[w]
<SSC[w+pos]<SSC[pos], SSC[pos]& iR AHE LA RUR fe i, WiBH SSC ALY AT LA &50F]
AT G R

(4) LA RTE SRR NEFERI M, SVM[w+pos]<SSC[w+pos]<CNN[w-+pos], i



PR REAS B 51 MEAS BAL R AT R R, o RLORAMAE—RHIER R AN 2, HIER] T3
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(5) MR B4 1, CNN[w+pos]+SSClpos] i 7 ik Rl Hk b A B BOR S U1,
Vi IRE J5 7R 7855 175 B8 T 8] 1[0 N B AR SCMERN 5 /AR BUAE B
ST 1 AR 1 A 2, K4 CNN[w+pos]. SSC[pos]. CNN[w+pos]+SSC[pos] I 4%
RUIE 2 PR,
2 JiERL G IS SRR N B

N CNN[w-+pos] SSC[pos] CNN[w+pos]+SSC[pos]
i 1 0.85 0.53 0.63
i 2 0.34 0.84 0.69

H 2 nJ 1, i 1 HRfg A SSClpos] 1321k A MR 0.53, HIWCAAEHELA). 51
2 ff FH CNN[w+pos)f3 2R~ 0.34, AW NAEHELL A, SR, PIAMEIF4 13 Al
G Ja AR REEAE 5> 708 0.63 1 0.69, Fm] IERAR B AR A) . Hitk, X THE AR
Ut, AL E SR B, A A EE S EAESS, AT ARG S

SEG 3 CNN[w+pos]+SSClpos]7E 5 4 5 i 11 B FH S 46

I FHSGIE A ST 1 77 16 N A e 28 e 5 v VR S J8HX 2017, 2016 AT 2007 4k
15 R S R B A R AT HE L AR, SRATHELL AR R L 3 P

# 3 CEFECRTHE AR R

SCARIR i) MEZRAE
2017 4 FIR ol IR 30 e R i RS AR R A% L e, R B B R T [ R A, TR 0.692
LeAI Sz Bl B Sk TR I S R
2016 4E X2 R EHEE R R R HIR AR 7, BRI KBIRME, HR R BN N 0.601
FROR IR, .. ...
2007 4 AR, FHREEE, EHMRKE, GRIBEAES, KITKIT. 0.714

3% 2 AfEH, =AMIGRMEREI KT @y WIXHEEC ARG IER, ] A e
S KI5V AT DA R R L gt AT R0 5 2 1T D e =5 Bl 5 ZELAE PR 1) 265 SR 5 A SCAS (1 B
BTG -

4. BEE

ARSCRERS SCEAZRICAS A IR LA, AR L A A O L LIRS /0, BEiE T RbS CNN
ANEEFIFEE T SR HEEL AR BT i, JF 5 Hefh A 7 EEBSc s Aox v 25 A R S
(] B AR L, KA SR D5 N B B S AR P R L AR, BRUAS T ANEEIRCR,
M — AR B 1 AR SO BT iR 1L B B A R (B AN L, B it
N BEEFEBOS BT A SRR AT US4 A AT R RS A i B A FRR A
HISERIARLR S S 2] CNN BRI 2, R 2RO fiE R TE R

4 O TET 2 fT T TR HELL A TR T T AT T, A TREASC R RO B 3 = 200
PR S SCARNE BE HT BOR BRI S I 55T & (http://115.24.12.50)
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