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Abstract: This paper summarizes the researches on automated essay scoring, including the development of
automated essay scoring system. It also examines the tasks, public datasets and popular metrics in of automated es-
say scoring. The main techniques and models for automated essay scoring are reviewed, as well as the challenges in
terms of both native Chinese speakers and non-native Chinese speakers.; Finally, the prospects for future automated
essay scoring is discussed.

Keywords: automated essay scoring; Chinese automated essay scoring;language intelligence technology; Chinese in-

formation processing

0 35l

il 1

W& TH AL AR Y K g, DL ST et 952 15 1 1) 7E
2 o] sl o A8 S N L B S VR
S EE B SCHREDI AN 5] T 2 AR B Tl F
JZz R, BAER BEIEI R 4t (Automated Essay
Scoring . AES) J& —FP & I R ¥, BE % 38 o Al &%
PEIT AR IR BOM AL 2 AR AR SO IR ) . BAER e
I 22 G 1) B 8L O 3l o & R H AR TE AL AR
A DI S B v 4 CSCAS R AR, BB &8 X SCA R AR
i CAUI P X e P 0 S E L =W

IS EER. 2022-09-02 EFRHBE. 2022-10-09

— B TR LU VAR AR AR AR L T A e 22
S [R) AL, AT DAY O BT ) 6 4

B AR DL A | F SCT N A 0 S0 3E AT
N HEEEEGANE SRS, N TR ENLE P
AR XA F e ), BAER R IF I R A T
TFEALRLE GBS 2 VD 2R MR 2255 22 R
filt A e MR 22 XN . 5 VR AR P I A 5T R T
FE b, M 20 22 60 AR TF 4 A& e, mT i H &l 4y g
BB D1966—1990 4F A& 5 GE VF I £7 AR i ke
By B, PE A A5 R 2 B 2R AR Page #U4%
& TS —1 A3 B AE4 & 4 (Project Essay
Grade,PEG) , # i & & 68 PF 00 AF 75 19 - 4q 0. 3L

HEEB . B4 2030 = KW H (2020AAA0109700) ; F K i Z W H (YB145-16, YB135-163) 5 H [6 1+ J5 Bl 24 3L 4

(2022M722231) ; [l K4k 2Bk 223 4 (22CYY036)


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


2 oCfE Bl

2023 4

W, PEG ) 1 I A5 8 S I R AT AR S
AL . @1990-—2000 4F J2 % BB I 3T £ A f P 3 &
JEH. 20 22 90 4EAR A AES B 57 B A R B T
GeitE 2 r . R REVE 73 R GoAH 4k Hh I AE %
R AEF MK, HE ) 7R R D DE R X BOE
3 I BE , U0 E-rater, Intelligence Essay Assessor,
IntelliMetric %, 2000—2013 4F2 % fEM T A
T2 0 A S AES #5780 328 7 DB — 1) 37 4 85 5K o
PB4 07 LB 255 PR, LR R 48 40 PEG Writing
MyAccess! . Bookette, SAGrader. LightSIDE, ETS %,
@2013-—2022 4FJEHE T IR B 27 ) B9 R REVTI B2 AR 1Y
R 32 B0 5 ] 1 FRAR 2 Wi, AES #5878 3%
R PR 2 2] B0 S BOR A2 4 SCAR TR 2 UCRRAE , LA
S B v %o g 14 R REPEA

AR BT A R 48 BE X AES BT 47 %
PRAYHTIE B 22 F 28 38 . Burrows 45 AW B 4E |
FORTT ik MR s AR )3 2 AU YA FIASE B AT 2L
PEEEZSANTITIXN AES REGHEAT 1 B4 (H IR AR U
T EERHLER -2 7 ik AR 42T, Ke A1 Mohamed ™
FEART B R G 0 PAR, PR S I X
RS 7 00 AES R GEHEAT PRGN IR A A (H
FEARG H H I 1 R 5% . Hussein 88 AW BFSE T W
K AES RGE, A4 T T R0 KRR AR A0 T A 28
257 BRSO B TR AR IE R U R L AES
PR (1% P i 45 7 1T B ) 8T, Klebanov %8 AW # B
T 50 AR AES WFFTRY K DR I 0k 7T
FRAE AR 5 B AR B 2% 2] J7 21 AES BF5E . Tl

ETHERTHEKTS ETHERTHRHES

GRIE BN NLP AR OGO i 0 18 704 98 &2
SR IX o SCRE IR A W Sax #8709 & . Borade
I Netak'* g G TE 5 FFE TR CH) AES BF5E .
Uto 55 N EBA G0 T 3 TR 2% 195 1R 3 RE T
SR, 2 B RTIR, DA B T R AL T K
BE R A LIS SOCA T £ AES REE R
VIR TR SE . I 230 AES BF 50 2 R B
FERCR FE AE T 1] SR A 35S AR N AR 5T AT b
TRAE B, 5B HRES XGRS IEA 3P
SIWFFE P R (R R EAT T TR A 43 AT o AE R B # B
RT3 R A 55 5 T A AR R T, T
SE NIRRT ISR AES BESE A IF AR W B
SCE AR REVFIN 7 T A AR SC IR BT

ASCEHALNT 55 1 WA S VER REPE I Y
55 SC B 5E R UE T ik AT LB 2R 2 T R 4L
2318 MR A AR AL BE 5T, TR AR A 43 5 A RE U
255 P A B AR T7 35 55 3 99 b SO A B Ak
AR A 88 B A G T T Jm) PP SCHY 5 1 RE VDN T 5 5 5
4 95 4R 5 R RE T I R R YT ST 18] 5 55 5 Y X
RICHAT A

1 B

gl

1.1 EEZEEMNTESEX

A SR ARHE SCHR 10T B K 5 47 45 75 118 B
ST 95 Ji 4 DU T 5 M5 A 1 9

BEFRXNBETHIEIKES BEFXXNRETHEEES

(a) (b)

(© (d)

K1 AES {55 (% U A [ 55X 181 7

L1 B TREE R 1 BEAR PR 2

BETREE P78 B9 BRI 40 2 AES AT 55 M R Y
fife vk 20, Ak B9 £ 7R (Prompt) A LA B i Oy SC
R S AR 55 . 8 R D A R RAE 55 1 W] 4
. HRT. AES W B8R 22 02 LURRAEAEL AR D T
AR S N TR 23 HAR e T A2 % 193 7 R ik
1A 25 1l B b A TR A AT L R R AIE SR B S R AR

Ty Xt g R v O, 3Tk, A SR 4R BUE T RRIE
B 7w R 0, iR 25 LA T (Latent Semantic
Analysis, LSA) DL R JE T IR BE %2 2 B9 SCAR RAE H
B TR R T A b s T i A Y 45 9 SCAR T2 IR
T SCRFAIE LA S BN SCACTE: SCI R B B A . AT 55 1Y
15 15 T 4R 2 o ) TS 28 31 5 R 0 3 F) S 25 Ok TR T
A — A4 7n 8, BAOR B E 1 s,


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


2 1 B 2 26 . 5 AR RE PP IE T Lot 0 A A R T S 3

L1.2 TR 8 1Y & T PE 2

TE 2B B 05 5 5 AR VE 40 48 9 i B R
BAEE AT, bk = nl i BEVE . FERRE SRR T 10 1
PEO IS B A e . B ARV o T LU B AL B At
TEAN Y Rt R AR TE 43 19 Ry BR A . AT 55 7T LA
X A4 SE 4 7 Y0 LN Y SO R I AT — D ECE 2R
PEVE A3 LA A 4 1 5 1 L T R A L0 R
T NS MG HE T AT 35,

Mathias %5 AW 8 W4 H 8 M IE 43 1 Boals 2k
TEAS o VA B AR T IE 23 . RIS fe ] B L AR AR
412548 (Random Forest Classifier) 5 4$4 J& 4 43 it
SHECLLIR BN BAR S R PP AL . TR AR iR E
FH T BRI 25 04 SCE A T I0 09 H AR SCRR I T
] — 47 s BAR R A 1Ch) froi
11,3 JE 758 SUHER (1 3 AR DY 4

TR0 S A oh AR AS R R 0 B T SR AR
B, P, e fE Sk = H AR 4278 (Target-Prompt)
YINZARECHE 19 15 B0 F 3 A7 AR DF 43 T 5 Sy 44 A T
A, AEZAE SR BCE P TR RN 2 ) YR AR R
(Source-Prompt) 3CF 1 T 45 5 038 i B A5 3 7R
(Target-Prompt) 3CF I T A [ (1 $ 7 , BAR R 4]
miE 1¢e) s,

—SEF Y R BT IT AL 4 2] 5 5 R A AT AL BRI BE
TEIE O . TR 2T W 58 o] 31 35 B9 R % 2] B
FRIR_ED . FEAR A BOE B = B BT iR R A 2 ]
) A G 450 AT A 2 1 B8040 5 A A 1 5080 B
TE o HET U, Jin S NCAL £ Y B R 05 % TDNN
(Two-stage Deep Neural Network) 52 31 38 X 42 /R
TSCEVESy, 5 — B Bl i RankSVM A= 1 0h %
I 5 B B Bl R B0 A S I R B R AT R A SR
T8, 76 3L my g m T, Li % A0 i —
A9 )% TDNN £ H T SEDNN(Shared and Enhanced

Deep Neural Network) #% A, 43 5 Shared Model
(S-modeD) flEnhanced Model (E-model), S-model &
— TR I 4% S B A s . T PR HROUR Bl R
AE Fr 5 3 UEE 2 18] ] R L A5 B A N TR
fiE o T IR RS AFAE AR 0 H AR 328 S0 1 Dy I 2R
E-model FJ 08 Y1 5 B0 485 4 HOSCAS i ik 52 30 0 5 13
W, Ak, Cao BNV BEA AL FAS B WEBHT 55 X SC
A HEAT 5 AR T3 L 43 ) 2 ) - HOR HE AT 55 F
W P PR AT 55
114 BT8R @ HEvE o

T LB B 8 A R R R T — A
5% 2 @ M PP AN % Mg O . Ridley 48 AN IR
PR T T A R 2 AT S5, iR 1(dD
FR o AT S5 BRI AR PR S PR SCEE B T 2R
AT FIALAY I35 78 £ X H bR s w7 £
Y PR PEVEAY . 7RI AT 55 BOE T BT IR 0 T B
PR SCE A T 0 H AR $E 28 SCE R IR T AN [ 4
N XTUESF IR SR T IR E 55 AL, XA
I8 ABE 455 1 A e T BESR A

1.2 HiE&E

TAE A S PPN R 22 2 B VAT 55 55 2 A 4
Fric BYVE SCECE R DI ZRAsi AY , H i I 1) e SR BE
P AR PR SE N2 1 BRI AN KR GBI 58 T
HER.ZE45E 4B T CREE [CS"™ [ICLE™ |
CLC-FCE* | BEETLE*" | ASAP**' | RTA"* | SCI-
ENTSBANK"“" | TOFEL11"" | Power Grading™® .
AAE™  ASAP-+ +12 FCE™ %5 1f 6] 5 AF H 3h ¥
TRV SCAS ] 226 30 3 1 3 ) 0000 28, AR S DA s 4R
PR B R TR X G SCEE SR B PR R s )
BT S AT 55 2B P s AE LA AT T
FiEE, R 1 PR,

®1 BIEXTWEARBBELELS

EVEITE N B K U5 X 4 P& Y5 4 F R 258 T3 il
CREE gk ESL 2% 556 — S8 SCAS B VY- S8 [1-4]
CLC-FCE ESL 2: 2] #% 1 244 10 R ARAT Sy [1-40]
RTA 4~6 SRR TR B R 1659 2 S SCAR R T 43 [1-4]
ASAP-AES 7~10 F R EER 17 450 8 AR VE Sy [0-30]3[0-60]
ASAP-SAS 7T~10 FRILTHE R HEH 17 207 10 Sl SCA 1 2 DT 43 [0-3]
ASAP+ + 8 AE BB B 10 696 6 RARTE 53 [0-30];[0-60]



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


4 O fE B ¥ W 2023 4E
B 5 44 b ke PR x4 CE R B £ 45241 P43
1 003 12 SCAS I B 45 M TS
830 13 SCAS MRS B 4y
ICLE ESL 3% [1-4]
830 13 FEE E 4
1 000 10 Ve P8R 1 B4
TOFELL11 ESL %3 % 1100 8 B R LN N
AAE YRR E 102 101 W LR 1 432 [1-6]
BEETLE | L7 5 iy /5 450 b 05 375 4535 % 3 000 56 IE . T IR # . A 8
e HE PR T 4 2 B, &, A Mk, dE
SCIENTSBANK 2 AUk I SCRE T 10 000 197 A5 3
PowerGrading | 3% [E A&l ESL A%t 698 10 S SCAR [543 EANGEH[—1,0,—1]
CS TR AL AR R B SRR 630 — S [0-5]
FCE ESL 23] {5 MiZE 1238 — BARTE Sy [1-40]

1.3 WiEF*

BT WE 2 o YRR AR T 4y AES B RUEBCR fi
PLR U H R 48 A5 £ 4T 50 3E -

(1) Quadratic Weighted Kappa(QWEK) ¥4 A
K MAGAT o Z ) —3bE . ™4 0 2 1 W1E.

(2) Mean Absolute Error(MAE) -4 46 X 152 22 &
T8NV 70 805 R G A UK 70 TR Y S PR 22 5+

(3) Root Mean Squared Error(RMSE) 5 8
% 22 T A 9 2 N VT A 0 B8R0 28 0 A I 3 B 2 )
(P38 7 2%, S e 1 I 2 A A0 O 29 L S 1B P R E
T i 2 0N I RS G

(4) Pearson’s Correlation Coefficient (PCC) 7
JRHMAH G R BOUZ TR A2 B Z R B AH G R B, B
PR =ANE L 0" ARR AP0 FLR GE P 53 B A %
Fo 1YW ARG ARG LR EER Y,
17 FRIR I Z A O R Y

2 BEXEFEARFEDSE

AT 3 DURR E R R B RO 4 o L A
TR AL G 5 v MR 22 ) i WA N 2
2.1 fE%FHE

2.1 BT AR g 07 %

T 1A B9 507 04 4 B9 J2 B BCRT T 0
iF A 2 22 T M [ U1 A AR Y S B e, PR
TR T ¥k T B2 A X R A R ) Y SOAR

fiE s LA AR 2 R AE 22 18] Y oR A OC R 4 ), 3 T
W9 J7 ¥ 09 4 % M T /E A, Phand 55 AP 5@ of
EASE(Enhanced Al Scoring Engine) $& BUfL 4% F 47
FPE AR R R L Y A O P S AR A T A A
Fm

[l 25 07 125 9 D0 e T, DI 2R G RE 8 T 4
PR SR AL B R I R L, I O I AR R TR B
ST S T RN AE— R R AR
TR A BRI TAEMERE . HE ARG IT
JR BRPETE T HOCTH T2 UK TE S /5 15 126
RGN S0 SRR M5 .
2.1.2 BT HPRINGT ik

FETHEF BN 2507 Bt AES 8 HEF AT 55 D
b AR A L A R SO Jo o AT HE Y LA SE B PEAR

Yannakoudakis 5§ AW 4 32 45 ) & AL HE T
(Support Vector Machine for Ranking, SVMRank)
718 A — A B S — A OBk eR R LA A
TEHCHE 1Y 4 R HE T A, 4 R IR 3 M AR g
N-gram , 5 221 ¥ F¢ F 55 4 &2 HE PP L 88 4% . Chen
N H R )Y 4R 7 LambdaMART (Lambda
Multiple Additive Regression Tree) B} 3% ] T 4] 2%
FHIE TR VR RRAE U1 PEARAE | P9 2 48 78 S5 R DG HRAE
Ronan %5 A5 58 o e i Hl 44 33012 ok T SC 2 1) 434
Pe T B 5 N 2% (Timed Aggregate Perceptron,
TAP ) AL 52 B SC i 1T

TR 0 5 R A XS ey J7 2 TS 2 B
FTo3 0977 20 AT G S8 52 B 0 W7 i /9 A 0 AT
S A 7 12 0 1 B b T ARORE AR 2 JE v B 4


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


2 1 B 2 26 . 5 AR RE PP IE T Lot 0 A A R T S 5

VEAN A ZR ) HE P 05 nT DL B8 b 1 B BB ) e
2.1.3 HT R4k

BT MU 2507 1k R A8 AES WAE 47 2R AT
55 s NS ) S5 G010 SCAS 42 40— 3R 90 B A X Y
SCAREAE , I BEOR [R) 45 Gtk A7 400 43 o DA GG 1 SCAR
FERIFM AR, Persing Ml Ngt™ il ] 32 +5 i &2t #l
HEAT 2 R0 O B AL . Vajjala 25 NSl 32 8 )
LI AR R SMO, B 7 51 5 /N A6 5525 (Sequential
Minimal Optimization) ¥ TOEFL11 fl FCE %% #i2
B2 HEAT I S, 36 UE A [A]RF AiE X6 43 250 T 49 52 o
Salim 45 A\ 3z H 4 Bt 3 25 4E 42 XGBoost 42 H i)
TS ) P A AT L ok R R R 3 B 5 AR
SCEE A

BT o M 2507 15 32 R AR 52 45K, e
PAETHMFEN A 2 LG Ly, A
TR RUN T bR T A 00 R R R, I B 1 A
T — M B 2 L APV S 5, 46 2 BOHE 2 1w
JERE R ) J A

Zi b WE 2 o] T R AR 4 A R A K
M) A5 TR 0000 1) AR . 2 ad SCHR R, % 2 Gt
FRAE | BURE AR 8 35 R AF 8 SCRRAE L P A R AE 1
A5 L B AES #F 58 I 2 ik B0 — &R A
FRAE

F2 AESHIRHBHIFIEERE

o i 2 7 LA AE
e | SOFRE TR F 0 TR T
TENE e R P R
v | L TR B B T A M
Bk R i
ine | FPEBRIE . I0 . TGN TG A A
FIRRAE | e ok S B0 S
B/ ® ( Histogram) ¢ fiF . #E 28 % fik
1B XAHFIE | (FrameNet) , Glove {#] [0] & , SSWE ] [1] & |
i 2 100 4% i T 3 1) B 2
sy penge | VR B B B U 8
N TEES T BE U 4 %

22 REFIFE

TR BE 2% 2] J7 1 78 45 400 5 1) 1l B 3 i e B T
AES F 58 400388, 44 2 1 2 T IR 22 o B9 AES 8 7
(Deep Neural Network-Automated Essay Scoring,
DNN-AES) . & T 2 > I 4575 % 19 DNN-AES
FEALSE . OF T2 M2 1 5 ik QR T 3%
U I VR 2 2 ) (B 7 1 s Ok T Fil il 2k i 5 A5 Al

s OET 2SRRIk,
2.2.1 BTG W48 19 7 1

Taghipour & AU 2 3L F 75 8 # 28 N 2% (1)
DNN-AES £ & i 17 3¢ 5 ¥E M. 15 5% i 2k 4 Cone-
hot) & 7% 4 2 #% /2 (Look-Up layer) . ¥ )2 (CNN
layer) JfE¥ )2 (RNN layer) 44 )= (Pooling Layer) #)
) 4 i s FRAE S ) it L SR S 484 Sigmoid B Y
SV S R A A 2 s, R
FIa TR TIREE 2 24505 0 AES #F5% .

Score

|

I Linear layer with Sigmoid activation |
I
I Pooling layer |

| } |

| RNN layer |
| I I

| CNN layer |
| I I

I Look-up layer |
[ | [

Wi w, wr

2 FETIEFR M2 MW 2% 1) DNN-AES #: #Y

Alikaniotis 25 N353 T 5 Taghipour Al Ng #H
RLAR SR AR 7Y, 2488 7Y, 5 A 4R )2 OB R 2 Ak )2
R 2 A 7E T 52 Collobert & Weston (C&W)ialiE
AR AR JE R X A5 AL B 3 1 el FH R 0 B0 B
Ti]#x A (Score-Specific Word Embeddings, SSWEs) #
IR SCASTE S, 38 2o 272 2] R 5 L) SCEE 43 50 5T R AR
JEE ORI B BALTR) FRAE L 45 SOA R 1) 1 BE RS A AL Rl &
BB AR B ST S HER

Dong 45 N5 2 [ I SCAS v fif 42 0 O 45 4 4
I, FE R v bl 1 SCRIZS #  XUEE R AL, I B 5%
T AT S 5 A 1Y) A B R 8 T 2% B L A i SO 2 Ak
SERERAE A B TE T DNN-AES A58 fil 35 0 7K F-
Dong % NUWHE BB R ) LAl — 2 @l A
FiHL# C(Attention Mechanism) , 3 $2 X 3433 51 ¢
SEAE A 25 B 32T T DNN-AES #5221 ) 1 1)
HERR 2,

2.2.2 BT BT TR B 2 ) JE R T 1k

B 2 P SO o A E bR v, D AR S
AKERKEOT . HIREF AT 55 i A
Ry SCEE AR Z I8 SO 5 SO 7 BT
BIE FE o A 43 W 5% 38 5 A 1 1 B i 1 SORE L R
FAESCA T BT EE LA B AES A AL

Tay 55 NP R GE SCA % 5T E 5 5 AE BT i 2 1)


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


6 OO fE B R

2023 4

F O 2R L & BRSO % B R O R AR R A R
LT A T R G B R RRIE Y SKIP-
FLOW #RL, R W& 3 iR, 7 SKIPFLOW #{
AU, SR I B e 42 2 (LSTMD) R Ak SCA T
SCREAE , FLUCTH 58 AH 418 B 8] 25 22 [ 1 AH 4814 DL 3R 15
HE BOE SRS K T A 10 R R BE A5 4 R SC A R AE B
PR R FAE SO, B S WS B 20 2 AT A Al
Z L EASE R &, Liang %5 AP 3R 25 A8 X i) K 5 st

Score

|

I Linear layer with Sigmoid activation |
|
I Fully-connceted layer I

Concatenate @
| éConcatenate

I Pooling layer
------------------------------- S,

Neural tensor layeri

[ RMV layer |

P | | I N

| Look-up layer |
| | I I T

Wieew Woeoo Wigrt Wirlys oo WL

# 3 SKIPFLOW 41 &5 4 [&]

Score

i

Linear layer with Sigmoid activation

L R 2% 45 44 (Siamese Bidirectional Long Short-
Term Memory Architecture) # — & #i &8 SKIP-
FLOW JEUAR LAY, (o A AU S (T A3 4 SC 58 b /Y
T SCRRAE 38 T DU R SO S BT o bR AR B
S B I U7 ¥ BB B A R A U T A AR Y S
S 42 T RO

2.2.3 BTN GRiE F B ALY Iy 2

T IO 2R S A I A [ R T S AL BT P Y
Iz Al 22 E 5T R OIS R R T
AES {55,

Rodriguez %5 NN Wi ] BERT Il 25 455 Y
HEAT AR 3 B0, B R 25 0 18] 4 Ca) e, A
FEUT - WO 25+ o~ 19 7 X 3R AT SCA RAIE 1] 4t
SR 5 R o A B Sigmoid pREE M2 E B2 i
HPESr . SR T SCE K B BERT BB g A
AR BRI, AR X L 4 X i AR SR EAT AR PR,
fifp e 3R 0], Yang S8 AU T 28K 1 TR
BERT #2845k & 4 (b) i/ . 320058 7 5 5
/M MSE 185 % ek B0 HE PP 58 15 450 2% pR 20HEAT 2 80
A [R] IR Al SC R AT 20T 55 A S BT B HE T AT 55
RZAE ASAP IERHE BB Lai R .

Score Rank
Linear layer ListNet
! }

Transformer Block

Transformer Block

[CLS]  w,  w,
()

4 T BERT Wl kil 5 B ALY AES #iAY

2.2.4 BT ZHEHE N5k

BET WO A5 Y B4 XU 2538 RE 5 AR 3 20 B A 4
5 7N o BUA PRI H 4552 SO X — SR
BN BAEIRBDEETFAFRBGIAMRE, AT
RS fif DX — ] 8, Gao 4 AW 4 H B AES
IR R GE L G SCAR A 7 9 DU 5 B . 1 5 A
Y1 i AR D SCAR PR R FRAIE i FastRCNN

TS 2 ER e SRR AR . SCAR R OCR $ A 42 H 3
FEFFNE A Transformer FRAF SCATE LRE
Z e N EGARE RN SCA FRAE HE 4T D B2 45 2] DU
FIE, R)E . B SR S IE S A B Visual BERT,
Visual RoBERTa, Visual ALBERT A fil & 19 £ i
JEHEATER B RAT , Joe 0 RAE B A 42 3% $2)2 4T 4%
HCHm


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


2 1 B 2 26 . 5 AR RE PP IE T Lot 0 A A R T S 7

Ensemble

[ Visual BERT | [Visual RoBERTa| (Visual AIBERT]

/\

[TxT | [ TXT | [ TXT|

[ We ] [ are ] [thinking]

Q)

ilﬁ

> NO
=f

B 5 BT WU A AL i SRS BE 5 VR T1 4 i Al

23 WHIREREEXIIE

®3LEA R T AR E ASAP Kdn 4 1
9 5 36 235 R o UL ST 1 4 AT 55 50K 1 & e
FERME Y, LEAT R R R TREE IR
LB AES BRI ARAT AL Gt 5 ) T vk B S B T
L5 O AES BF 5T kB . 1 58 X
NG5 2G5 AR SE 2] AR AES BF 5T
W3 BN SR TE A X 5 NLP A B 5y & i 35 A
3G

%3 RREBLE ASAP HIEE LHRBE R

115 7k FRAIE -
HISK+BOSWE and v-SVR B SCHRAE | 0.785
3
T BERT, XLNet H ERHE | 0.760
7
o Si T E
e N L
XGBoost 0.681
1 0o B A
N
f) Multiple Linear Regression P A FFAE | 0.770
I . N 2 RRAIE
N | IRT+CNN-LSTM/ IRT+BERT | _. .~ " | 0.749
i / 5 SUREAE
R?BERT W SURRE | 0.794
pn RANKSVM GEATHRAE | 0.546
T 2T
% TDNN Eiiijﬁ 0.686
X (=] <7
% Ij\]'/‘wd:/
e ZHRFE
SEDNN 0727
W VSRR
% }\ 23 N 4
. N 2R AE
IS CNN-LSTM-Attentio e | 0.505
_ﬂ-; ention ﬁl})(t[%é{ﬁ oVo
YA
o BERT+SST+DAT B ERE | 0.791

1145 7k FHE 34

EASE(SVR) GEiH4RAE | 0.699

EASE(BLRR) i iH4FAE | 0.705

LSA GoitHEAE | 0.532
E CNN T UCERE | 0.734
ﬁz; CNN-+LSTM W CRHE | 0.761
;E? Regression iR | 0.690
% Hierarchical LSTM-CNN-Attention | i X 4:4FE | 0.764
?1; LSTM+ Memory Network GEiHHRAE | 0.780

SKIPFLOW LSTM(Tensor) W SURRE | 0.764

Dilated LSTM With RL W SURRIE | 0.724

CNN+Bi-LSTM N ZHFAE | 0.786

3 EE R SCE S R BT AR 5T

ARG R N 5 R SRR SCH 3
WL KRG Twriter R EHT AR N
B 4R S B AR LI DY A 4 S A BIL R BEE D R 4L
SEPHTF AR S5 &, LIHLIP A2 R it ) I 41t
R S T ) B8 2 ) R A S B AR R gL H
A% 0 T7 U5 e A e B 3 WSS A SO R o R 22
[F1) 14 B, P L g 2 A A o ORI 3

I S B A 9 i 3 3 v ST, IF R BE 5 4
SRR T o SOR T DURGE R 7R E I
LA S JE T EDRRGE AR SR AT B BOR i 22
o DU A B R L, DGR A3 ) 8 S i LR
I TR R S R S BURL TR S LA £ 1L B
AR, BT 2L I 1) o SCRY AES BIF 5T T 288 1
TOSCHTE AL, BFRIRCEBE R 1 IFIyEANY 54
BREVFIN R GE 1% R LR 2 Rl BL AR o7 > LA TR B
S SR SR SCHE 18 AL L F RIS TS R
BRI e AL AR I R YR
MR Mo ie. B R ZIE S B RE b O R
IN PR SO SCR REHE 2 LLAHLAS B L e
HAFor MBS BE , BES I PN 28 L 3R 0K L & = 5 Tl
PR 13 ARG A I2 B DU B TR I KR
VAR

mpy I


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


8 o fF B

L 2023 4

MATFERTE A SCLLH SCREE & DL i 2
H PV g xf 42 T BUA AES W58 18 Hh S 4
R,

3.1 HEFXHIEENSIESEITURR

T S 80 0 5 26 M B kB 43
G TR I EIE B S TR ik
TP R (B BT 4 R

JRPEVESY 5 A A 55 M B2 1 vh SO VR BB T 4L
PP BRI 4 PR,
3.1.1 BRI 4

32 30 [ AR VEI 7 3k 00 52 e, o SO RE DI A 5T
8 T2 3 7 35 [ ARR 2 0 0 v 22 SCAR A 5 R O 11T 2
JCIRN A AY K S AIF Y 1Y) B AE T HURE 5 SR FR 1)
SCAREAE , Jo 3k R Bt SCFE RS540 2 R N LR
G R)Z IR BE BAEF K,

&4 UE B S ESTITNE R H AT E AR EE E

B e %4 SCEHCR/E| WS B it
BARPEIERE | DUEKFEHE K (HSK) 7174 AR 40~95
BUEAERE | T~ 12 SR 93 002 BRG] 1~
R R R 5 1 S 1 220 SIS | KGR )
HN R AU 5 000 R F & P (BUGAR GER HEE SRR B
FRTRERE e ies 0000 | gemF | ol TS ST RS
A 11 337 e e B 4R )
PRI ymﬁfgﬁm» o RGBSR | R AR (A
REFRIGRE | PR SR IR 21 053 BEES | AEGES
FESC— BRI | N AR 101 | SCAEMEHE | 6~9
LR AR | N AR 16320 | AQTEARGEEE | B EA A A%

SN R R N N B B S W 2 1
ST A A R Ok R AR N A
I LA BT 4 R (Latent Semantic Analysis, LSA)
FAESCE AN ZE IR 22 0 42 M 0] A A58 Y DF Ak fie ¢
7443 . Hao %5 AU% HF — 25 82 11 1F W) A0 v 76 1 X 4
Br 8 ¥ (Regularized Latent Semantic Analysis,
RLSA) K ff# the LSA FH B 73 ik i 1 55 4 A 1] 2L
TE PR ALE 73 HCF50 I 9 o P 1 [) R AR T A AR
FE . Xu %R IR 55 AR R (Contextualized Latent
Semantic Indexing, CLSD i i3 &5 & & 7618 X F B
AT SO B AR ROk 0 SR RAE, LB CE A
BHIEFRE I MITALT . TR AES A 5 T 5
Trbt B SCAR T SCRS HORE B R R T 1 iE— 2B AR
BT P BERL, BhS AR SE N IR F R
KRG HEIET AC B Zh WL DUEVE ST 43 31
W7 VR G SCAR Ay R R E TR ICE RS T
X ) U W BE B VE B O R DT D A SR AR AR SC
14 HE 28 S A7 A ALPE X LU, S T X AR 1 T BE )
MVPAG , 15 5 1 AR SC A 3 VT 3 0 AT AR RE M D
e

3.1.2 J® e

(1) B8 A 5

L EEEW SRR RAEE L E, S
B R AR I P LR A5 O R R A L BB S AT AR
THEREVEIN 2R 55 A AER . B REKG I0 A% A2 0 ) R
SCAS A B ORI DA S 32 308 DR 1 SR 42 4 SCA R
SR DLR 3280, SOA SC B TR) 1Y) 32 U B IO R VR AR
KF 5T B 43 WL AL B (Latent Dirichlet Allocation,
LDA) . XIBA# % AV R I JC Wi B ) LDA 3= A
P 4 SCFE Y 32 RO B R R AF R, PLEE Y
it LDA AL 24 SCA SC 3 R O 55 9 Jre i = /8 1)
AT A ARLBE LU X, S8 T A SO B R T, SRR A
AR = Ay BeAE A, ] TextRank 454 i) 4 (1)
5 VR VTR R R SCEE Y 3 URRAE A, DA ok ) W S 2
5 e 15 35,

(2) BRTFEP

16 T M 2 2ok 25 PG T BORAE i B 35 )
MEAL TR BRI —FE T 18l . # W IE T
BAHELL BN e = Fh . FE AES W5 % RS
FEVE SRR AE R85 7E — 2 2 L 00 A0 1T 4 B AU 1Y


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


2 1 B 2 26 . 5 AR RE PP IE T Lot 0 A A R T S 9

PERE.

Fb i 1 T 2 8 A — i Ml 25 7 T A L O A% i
SCEER A X, H A R AT L2 5 2 A fil
LB RE R RE 1, R PP AL PR A 2 Z . B ey ) il B
B ook 2 3] L A% B0 R R R S R —
Al A R R B ) IR R B RE S & et
Uk, Liu 858 A0 F) R A 1A R gy 1A 2 i) T2 B 1) i 450 35
Wl S 42 4 LU vy T35, B 24T 55 B 22 ) O ik i AT
U B W (4 R B A 5T B BA A 4 2 L A g 4 4
HURIE 5 8,

PUNAE T J2 LU Wy PR 35 500 5 — ke BR 1 O
EATH AN AT Sy L G 30 R AR R T AR A
KX E M E B YE ., IFIyEA $F4r 2 48 45 4 3
WA F WA, T REBI AT — A4k
SR SCAR) aR) AR o B R AR i ) ORI N
A SR Gy Tl — S A2 ) B A R b A
Al H AR A T AR R S A ) R B A AT R
o SRJEKE T A GRS R AT R A, B A 4
BRI .

He b Ay BAT 250 g e 5% B A R 4%
fief T F R A E A HE G R Bl O Y TR Ak
FRAE, Song NI i g5 AT AR XF 5 O 0 Al
1) 3 3 2Z 8] B 6F 5% B o 7 i U 2 A e S i HE
Py, BRI A N HE L 45 A A AL P 25 A
S IRE R T T Rl A A B 2 T 45 R 25 R AL
TER I HE AR 5 vk . R e s A N0l A BF 5
rRSCHE LAY 9 T TR AR AR TRl A A R R S
BERT B8 HE L A B sl 50 7 i, 76 /N 2 9 50 HE
Fo AR E R F] 0.96 1 FL A

(3) i H RIIEAL

SCR S TE I T 0 A 6 B A AR A T
K TE T bR e R T RN G R X4
70 Pk ) A N0 LS T AA 1 ) A R Ok S L R
WU ER IR HE BT A sl O . A E R AR
NP s A A SO S8 A PUIME 55, v R 4B
TR Al 228 X 45 A0 0L [ K S S 5002 099 486 110 TR A5 o 28 T 4%
RSt 1 ) 2 AT A L e 28 50 B 8 A 2 1
F 18

(4) FiE T =P

R, BRIk Oy 3 R T LAE O SR
22 B FAR B B9 A R R A S A
TESEAT AT 5 BT 5 & BRI J A 2 55 4 Jo k37 Al k2
FIEEMEM. ST, Wei 58 3 A #h 22 7
AR T IE R AU B BUA GRTIE S LI IR Al

5 B8R 2R B AR ) - G0 1 2% 58 O s EEAT A sh R
S0 S5 B T U e AR U T A OE AR SCPE A Ak
B T N O ST R ik oy R RE L DAh
INEHSCAESCR XS 5L AT 2219 TE X ITWE X IWF
VLA Word2 Vee BRI AL SCAR RAE . 4558 R I
BRI AT LB MR T B AR B A AR AR SCA T AR AR
AN A3 A T 28 BT 1R U A HE 1 R

(5) F 2 G5 A PEAG

e B 5 R R A B R D) SO R R A — A B
T RZENE, BAMR KBk, Song %8 A7 H 3t
TG A Sy B4 TR A X A 2 IO 44 A TR R AIE RS 5 45 4
IE AT T U R R B A A O PP A AT A
L, UL SOR BSOS SCEE R R4y B2 BhR L
WA AP S  BSIeE (A IE R, 4
S O T AR T LR 2y T B R SC A B
PE o ASE A 5] 20 8 SC 5 R AR O A PR3 A5 AR S B
5 R GEREAE

(6) KRV

o T R 2 A M S L R A
K G AHIE =PI OC R AN DA S AR 2
B EAT RS MEVEI R T BELE G B A U AR
BEXT ] A B 2 5 O R M — 2 1 wE Ak gy
XA ZE N A AT 55 06 SCA 32 4 4 BV 2R 17
) S A A7 A ) A R R ) Uy B o S )
T A A E A A LR b B R R R S B
S ) A5 AR Sk ) VB B 95 N R T IR Y S A B S
45 5L 3 B e Oy 0k X B v ) (8] 32 R G AR 1 ) )
BRI,

XUZSEE TSR T — b E AR ST S — Bk
VDALY A TR e 2 A ol 2 ) 246 11 SEARL , B P
SCHZ O NP FRAE T G RRAE L B =R A% 1 RRAE
HEAT AR B £ o DT 3 BROSCA oo SRR DL B AT 30—
BN UN R | R S & T O N £
B i SCRFAEJ7 B2 ) R R e — S0 )

25 b B AES BF 58 5 #0 HL A B 5 H 4
KoY. RIS T A A R N R R T R
20 6 X A R AT AR TR S AT RE S BT A 3K T N T
A T

32 HEIFEHIEFEFENSESEITEUHR

B DA o 08 R H AR N T R DO
o E I T SCE AR REIT N B — B A AR
5 o T e o S AR BRI AT oY 2 A
TR E R R A O RS


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


10 o fF B

L 2023 4

TR R A oA AT O AR B R R T A
HA— @R 3205 3 BINDUF R A i
N A AL )Z R A WS ST R

x5 HENBEIEFIENWIEEFEER

RS | R 5 1 2
W I WL KT8 4 5 A
W BT | 75 A TR 8 T
W I LR PRI
e 5 R B 0 B A SC A
L SR 170 A 0 A 1) £ L
N A A 2 4 i
LR At T e B 5 1
T G R R
s BRI T TR 2 4
HL R > ] 5
TR R RN
ST A | A A A B R A
S B
. i L ] 3 0 L O %
) A 2 N [N
R AR ) He A i) L 1%
AT BT KT
g Ju
WY R ¥ T B A O
b O 7 T T 0 2 R
D e ;iﬁ;rAi‘ﬁ% #
v R T =
I VO N 5/ R
K 5 A
P EY T R
) O
e | L
o B R 7 52 B AR A
e ORI e
P 7 M ) R )
R B4 R T B K
B B S
R :
PRI 0 8 T ) R B 9
SRR | 09 8 T AT A i 0 6
e
R T e R IO
G R NI A ¢
1 25 1 0 VB T S A
WA TR R LT
PN R AE S
R IR I A A %5 TE 2 1
LB A 2 A
(£ 2T | 115 REGER RN R 5T
T B L R 7
5

B B AR K e, — Se T 5 R A LA o 2] 7

PRI B 22 ) 7 vk R O T ) IUIE A 2 VT R AY
Wang 55 A7 LD K25 38 CHSKO 4 3 37
X BRBUE T AR T IEMPESE 90 MIEF RE
FIE o ) TR e (] Y3 A5 A0 32 3, (] 5 A8E RY | Bi ATL AR ARG
e IR 2 S B AR 2 R LR AT 3 BOOE Al . AR
Z NS LA K S 2R CHSKO 1R SR PRI X6 42,
FH 0N 25 4 3008 i 485 =X A7 DUE VR SC A 3hiF 47
S5 5 NV 4r 45 8 B Bk — Bk, QWK Al ik
#]0.726,

3.3 WX EEE se A T I B B BBk B

AT AT R R SCAE AR BB AR 1 K Ry v SO AR
REDN PP S S (1t 1 0 22 S ) Oy 1, (HL 46 28 38 A7 75
JEEA

OEEPXBEFESSHNERARAR
B VAGEiH 5 i o B i i s oY R B
S ER IR F AN BE G B SRR S
PR PFMAE ST . IR AE T ik ) & — A
A BRI AU Bk = 38 R B HER M T
AT [ 35 2 03 5 258 3% 5 P B9 GE TRk Xt
R SCRAF 5 AT . B i i) B0 2 S AR
RE PP IR 2 B T 5 1 SO WA L B AF T
JE RIS RETT . B AR K AT DLtk — 25 F 5% A1 5631k
SR R SCREE B S AR B0 1 AT PR 4R b 3B o8
AR SCHM AR AR o DAY 5 5 14 S AT 16

© mmpXEEESESEITENNFRERER
BERIEARE W BRI GR B A TT i i i
BHAY SCHF . GBS A R I TR A bR TEME
P Y F L o R A O TR 45 1 22 R AL O 25 OR ik TR
T EAN AES ACEE % . B/ N i T o= 2 91
S AN B 4 BT HOBEARE O A A LA
BN TERHE AT ORSE . 00 TR AURR T T R A
Oy B B2 PER B R S A HE LY ST A L 5
SCH) AES AR5 AL . oAb, 7E i RS T B Bt
FEVT MR 25 38k A0S A O LR | 8 B i 4 I A ofe
2 FEOCHEE B8 L AT i B S 5 2 R AL
I o AR A % 5 A S 22 4 ) TP SO SRR 1T KR
JE ISR HEAH SC Y SR S I S IR

4 EEERITUARNEE

M BT A G AES §F5ERFE R AT PLm LR
JUAST7 1) Gk 22 41 e


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


2 1 B 2 26 . 5 AR RE DT E T £k 0 R A R T S 11

41 XXBETESFSHR

FATIY AES 52485 T B An i B s 2E A7 I 2%
{ER A ECS2 Y I 3 5 e, ARE X g — A 32 D
PR se 2 N ZRifokl . I, 6 T2 SUIR 7R B9 AES
WEFE B W2 B G, AT 55 15 76 A IR 7 (9 1
GRIE R AR $E R 5 00 35 T s AT o BT 2% i
BORR Gk R, Song 8 N T 4k B Bl 4505
5 RSO B e e — A R R 32 R B g
SCHEUIR AR B REAT BUUI 2R, % SCRE HEAT HURLEE /9 — 43
Vo3 X AT DL e — Pl . R 7RSS
PR TR B XS PRI g i — 2 SOk . e AL I
GRUF IOV o3 e X s 5 7% 19 30 3R 2R 4T 20 K
I, A AT UL R A T 22 B B o 2 O SR H Y
#Je N T SR B bR B R AR B AR 3 22 )y 3
AL B AE B B TR S AU Y 3 N RE . I
W Gy A A5 47 i W 2 1) T O AR Y G R A B R
AES BRI RS 5 4 Mo 1l T B BRI (A% 0 )

4.2 WHERBERIMR

BE T IR B 2 3T (b 25 ) 2 A5 B 3 T R 1B
HEALLE AES BF 58 B TR S 0 R 80, B T 22
25 AR TC 7 S BT LA AR T 14 43 BT I 2R AR AR
A B G, BB AR PLIES A
VRO 456 0T LAAS S0 o i 2 N 45 B S AT fie ket . 3l
. Uto 28 N7l & N TRRAE AN A CRRAE (19 J7
RAE AR, DU 3 ok 1 R E 2 500 e 3 A A
P . X FORA BRI Jr 35 1 T DNN-
AES 1] fif B HEWF ST 55 — 2 L (H R BE ok 14 48 7 L A
SrMr AP SR o AL, PR, el i B DNN-AES 51 #Y
PR i R SEBLRT R B E H o B VR VAR S — A AR
IR R BT J5 1

43 BRARBHAR

FOBETEI R B M. PR R GRS A
W2 AT A R B2 AR AT B RN A s ek,
Wy R T S AERE Ty . H A A SE P R 48 n] DUAR 4
— RN UE SCBIAR Az AR R 1T . TR N 45
AR BEX SCRAT 43 SE AR A B RS A T R
R GG PEUE ORI HE AT B AR 2L HF , BE 5 2R %
TUA S PRI R i R SC R i, AR, BT I Ay
J5 AT B L G 75 AR 5% Kt N 1A
FRIERS A MR R, I — SR SR IR R g
PRI A [ e R AR a1 Miao % TS YT R TC M
BT A B R 7 ik, $2 i CGMH (Constrained

Generation by Metropolis Hastings sampling) J5 ¥
SR REAL I . O CGMH Ao i/F it A1) 1 45 (i)
B AR bR 0 HE AT B SIS AR L E A 5 AR AR R K
JERYN AT . BT L MRS D L An Al AR LR AIE T
o3V TR Y AR T 92 R BB Ak B it T i — 2D

4.4 HEESHNEENYNE

FERL AR VI T8 5 B9S2 B o B v PF 23 59 15 B
ROE VLR B U A 1) A - PR [ AES RGETT A
R AR, Atvtali 8 TR AR XS R BT A
HEZL Dy AES BERL Y f5 B 5 HUZ BE 52 4T T B . it
REZRAD S = AR BE L 5 — RS AE A G 30 AU SR AR AR A4 AT
fERENE . Y — AR AE BT A AES 5B i 75 23 4
M B e I 5 S (AR S AR BE AT A
AN IEARB I . 55, AES #6840l T
NI i, 3 20 5% 18] A9 £ 2 R 497 0.7 L
ARERGLIPF I (AR A", B = AR E
PE BB 5T RE 0% 08 4% PF 4> T H 7 AR R WL . AES 7E
AT b BEATPRA HAT — 8 22 5% 5 0 1 U LA
i WL, DA AES 58 F 50 5 A0 AR o L %
iy 7 3 A7 AN T A A 2 T Y 2 5 O S O 56
191 5 K FIRE 3t DR I K080 AN BY 1) 2 SF-1. Uto 5§
NP T — AR A T I IS S AR A S
HEZR o JHOAE 2R N T 2 Xof #6580 3 A 90 42, O A
BRIP4 A — N Fa i HL& A 19 225 20 B, AR IR AR
RIPES3 B 45 BE AR . B RS ARV DN Y A% 2 1)
Z A PHORA O AL T 53, DLk B Pl 37 58
PESChR R H Y, T HEARIT > R E (UYL
LA G5 N TAF o B9 6 FR 4 H AR J2 i A %
1, T T P b VR IR R G T 43 25 R SO Z T 1
TR ZR o XA TR I 05 8 3808 ) O 3E

45 EBESTENRFHEE

ML BT ER A . HATE R 250 AES #F5E
YRR 18 o — VI 4 B DR A7 AT X PR R . SEBR
b B AR RETEIN Y St oy S 2% AR PRAN N R AR A
[l 25 T 5 RS L A IR R A A A
SEARTRIE o JE A . A B PRI £ G T A A A Y
FL AR S 2 YR S SO R SRS A . A
ey T LA PRI 2R G0 AL 2 T I — L6 [R]
BN, 22 V¥ o 4 JE 2 6] 9 AR S 2 A5, 2 A HEFETE
P23 AN [R] A9 TR 2 L R AR A L DRI AT A Ak A
JEAN TR B AT ST 45 2R | b e 5 B B 5 A I AR 4 L S B
SCA T ) 2345 P20 0l I LS Y B0 T 5 s


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


12 O fE B ¥ W 2023 4F

— TR E . 2019(08) : 45-54.

(9] T s, g V8 3C B ¥ o BORZRR [T 3+ B ML B
N H.2022,42(S1) : 386-390.

5 zﬁl@ [10] RIDLEY R, HE L, DAI X, et al. Automated cross-

prompt scoring of essay traits [ C]//Proceedings of
KSR T B AR B VI BT 5T 60 2 S Ak JE B the AAALL 2021, 35(15); 13745-13753.

B NE VR E I AT 25 A 2t \ﬁ%*@@ A [11] BENNETT D, PARRY G. The accuracy of reformu-

SR A e PN e lation in cognitive analytic therapy: A validation stud-

RARUANJT AT TIHA RS o OR)R R SCfs B AL y[J]. Psychotherapy Research, 1998, 8(1): 84-103.

BUE £ B 43 0 DN THD [0 BE R RO 7] 15 °% > H M2 [12] MATHIAS S, BHATTACHARYYA P. ASAP+ + .

NHERR IR T SCE VER RPN 5T , IF 5t 3B B rh S Enriching the ASAP automated essay grading dataset

BYER BRI PR R . B Jm AR LA TS E:;:( es‘;aig atii;‘nlel?zcmes [ CJ//Proceedings of

C, 2018: 9- .

W%‘ﬁ‘éﬁ{ﬂ‘ﬂﬁ%%fﬂ[ﬁfﬁE’J‘%b‘i‘,bﬂ&ﬂ%ﬂéﬂ?‘iﬁﬁﬁﬁ [13] TORREY L, SHAVLIK ]J. Transfer learning[ M]//

FET7 ) A A G A e — e 5%, Handbook of Research on Machine Learning Applica-

BVETEAL 005 24 B 12 o 18 = 5 AR O 2 A tions and Trends: Algorithms, Methods, and Tech-
NI A2 35, B = 5k b iy A e 3L 7 % 3o - niques. 1GI global, 2010 242;264. N
i PR R . 14] JIN C, HE B, HUI K, et al. TDNN: two-stage

LI F A LR B 1R AR VPN 4 B ik BATAR K deep neural network for prompt-independent automa-

KJEZS R, ARl A R IR 20k, BB B 3 ted essay scoring [ C]//Proceedings of the Annual

R E I s T SR R B X REA T Meeting of the Association for Computational Lin-

OP BB SN FRATR AR, SO R B O, Shared and

BEAH ST IR RS TT T 38 R R S RO A };anc;d deepA neu;ai networ'k model f.or cari)is—?;orz?)t

I, AT S s LA 1 A7 S5 KT AT i g, SEERAL automated essay scoring[ J]. Knowledge Based Sys-

2 MR SR SISO F N R U AES 41 tem, 2020; 210-219.

350 It AT 285 R AT 10— A T e ) 5 [16] CAO Y. JIN H, WAN X, et al. Domain-adaptive
neural automated essay scoring [ CJ//Proceedings of
the International ACM SIGIR Conference on Research

%%iﬁk and Development in Information Retrieval, 2020:
101-120.

[1] PAGE E B. The imminence of grading essays by com- [17] BAILEY S, MEURERS D. Diagnosing meaning er-

puter[J]. Phi Delta Kappan, 1966, 47(5);: 238-243. rors in short answers to reading comprehension ques-

(2] BURROWS S. GUREVYCH I. STEIN B. The eras tions. [C]//Proceedings of the 3rd Workshop on In-

and trends of automatic short answer grading[J7]. Tn- novative Use of NLP for Building Educational Appli-

ternational Journal of Artificial Intelligence in Educa- cations, 2008; 107-115.

tion, 2015, 25: 60-117. [18] MOHLER M, MIHALCEA R. Text-to-text semantic
[3] KE Z. NG V. Automated essay scoring: A survey of similarity for automatic short answer grading[ C]//

the state of the art[ C]//Proceedings of International Proceedings of the 12th Annual Meeting of the Asso-

Joint Conference on Artificial Intelligence, 2019 6300- ciation for Computational Linguistics. 2009: 567-575.

6308, [19] GRANGER S. DAGNEAUX E. MEUNIE F. et al.
[4] HUSSEIN A, HASSAN H, NASSEF M. Automated International corpus of learner English[ M. Presses

language essay scoring systems: A literature review Universitaires de Louvain, 2009.

[J]. Computer Science, 2019, 5: e208. [20] YANNAKOUDAKIS H, BRISCOE T, MEDLOCK

[5] KLEBANOV B, MADNANI N. Automated evaluation B. A new dataset and method for automatically grad-

of writing: 50 years and counting[ C]//Proceedings of ing ESOL texts[ C]//Proceedings of the 49th Annual

the 58th Annual Meeting of Computational Linguis- Meeting of the Association for Computational Lin-

tics,2020: 7796-7810. guistic: Human Language Technologies, 2011: 180-
[6] BORADE G, NETAK D. Automated grading of es- 189.

says: A review[ C]//Proceedings of the International [21] DZIKOVSKA M O. NIELSEN R. BREW C. To-

Conference on Intelligent Human Computer Interac- wards effective tutorial feedback for explanation ques-

tion, 2020 238-249. tions: a dataset and baselines[ C]//Proceedings of the

[7] UTO M. A review of deep-neural automated essay sco- Conference of the North American Chapter of the As-

ring models[ J]. Behavior Metrika, 2021, 48(2): 459- sociation for Computational Linguistics: Human Lan-
484. guage Technologies, 2012: 200-210.
[8] REZE WKL DUEIECHIITFMN R HCEHE AR, K [22] Automated Student Assessment Prize (ASAP)[ DB/

AAESCH ST (AEE) A K [T]. 2 F W &# 534,

OL]. https://www.kaggle.com/c/asap-sas/,2012.


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


2 1

B 2 26 . 5 AR RE DT E T £k 0 R A R T S 13

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

[37]

CORRENTI R, MATSUMURA L C, HAMILTON
L, et al. Assessing students skills at writing analyti-
cally in response to texts[J]. Elem Sch J., 2013.,114
(2): 142-177.

SAKAGUCHI K, HEILMAN M, MADNANI N.
Efective feature integration for automated short an-
swer scoring [ C]//Proceedings of the Conference of
the North American Chapter of the Annual Meeting
of the Association for Computational Linguistics:
Human Language Technologies, 2015: 1049-1054.
BLANCHARD D, TETREAULT J, HIGGINS D, et
al. TOEFL11: A corpus of non-native English[]J].
ETS Research Report Series, 2013(2): 1-15.

BASU S, JACOBS C, VANDERWENDE L. Power-
grading: A clustering approach to amplify human ef-
fort for short answer grading[J]. TACL, 2013, 1:
391-402.

STAB C, GUREVYCH 1. Identifying argumentative
discourse structures in persuasive essays[ C]//Pro-
ceedings of Empirical Methodsin Natural Language
Processing, 2014: 46-56.

PHANDI P, CHAI K, NG T. Flexible domain adapta-
tion for automated essay scoring using correlated linear
regression [ C]//Proceedings of Empirical Methods in
Natural Language Processing, 2015: 431-439.
HONGBO C, BEN H. Automated essay scoring by
maximizing human-machine agreement[ C]J//Proceed-
ings of Empirical Methodsin Natural Language Pro-
cessing, 2013: 1741-1752.

RONAN C., MENG Z. TED B. Constrained multi-
task learning for automated essay scoring[ C]//Pro-
ceedings of the 54th Annual Meeting of the Associa-
tion for Computational Linguistic, 2016 789-799.
ISAAC P, VINCENT NG. Modeling thesis clarity in
student essays[ CJ//Proceedings of the 51th Annual
Meeting of the Association for Computational Lin-
guistic, 2013: 260-269.

VAJIALA S. Automated assessment of non-native
learner essays: Investigating the role of linguistic fea-
ture[ J]. International Journal of Artificial Intelligence
in Education, 2018, 28(1): 79-105.

SALIM Y, STEVANUS V, BARLIAN E, et al. Au-
tomated English digital essay grader using machine
learning[ C]//Proceedings of the IEEE International
Conference on Engineering TALE, 2019 1-6.
TAGHIPOUR K, NG H T. A neural approach to au-
tomated essay scoring[ C]//Proceedings of the Em-
pirical Methodsin Natural
2016: 1882-1891.
Alikaniotis D, HELEN Y., MAREK R. Automatic

text scoring using neural networks[ C]J//Proceedings

Language Processing,

of the 54th Annual Meeting of the Association for
Computational Linguistic, 2016 715-725.
DONG F, ZHANG Y. Automatic features for essay
scoring: an empirical study[ CJ//Proceedings of the
Conference on EMNLP, 2016. 1072-1077.
DONG F, ZHANG Y, YANG J. Attention-based re-

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

current convolutional neural network for automatic
essay scoring[ C]//Proceedings of the Conference on
Computational Natural Language Learning, 2017:
153-162.

TAY Y. PHAN M C, Tuan L A, et al. SKIP-
FLOW . Incorporating neural coherence features for
end-to-end automatic text scoring [ C]//Proceedings
of the Association for the Advancement of Artificial
Intelligence, 2018: 5948-5955.

LIANG G, ON B W, JEONG D, et al. Automated
essay scoring: A siamese bidirectional LSTM neural
network architecture[ J]. Symmetry, 2018, 10(12):
682.

MAYFELD E, BLACK A W. Should you fine-tune
BERT for automated essay scoring? [ CJ//Proceed-
ings of the Workshop on Innovative Use of NLP for
Building Educational Applications, 2020: 151-162.
RODRIGUEZ P U, JAFARI A, ORMEROD C M.
Language models and automated essay scoring[ ] ].
arXiv: 1909 09482, 2019.

YANG R, CAO J, WEN Z, et al. Enhancing auto-
mated essay scoring performance via finetuning pre-
trained language models with combination of regres-
sion and ranking [ C ]//Proceedings of Empirical
Methodsin Natural 2020
1560-1569.

GAO J, YANG Q, ZHANG Y, et al. A bi-modal au-

tomated essay scoring system for handwritten essays

LLanguage Processing,

[C]//Proceedings of the Conference of International
Joint Conference on Neural Networks, 2021: 1-8.
R b A AR BT AR SC A ST AL A £ [ D .
B B R 2R A28 30, 2005.

JEFS . RS, WA, FESCA B RGAE R
WEEZE RN DA E RS BT ], i Sk
Yeif, 2017, 20 48-49.

B, ULEEW, L, FORAHRIZIET 0 ik
i SCAESC A B4 Tk [T ). o 30 fE B A% i, 2022, 36
(04): 111-123.

IN B e B F 6. IN A i SC/E SO etk
H B W A AE AL B Bt [N]. http://inketang. com/v8/
news_detail_00.html, 2018.

W — A BE T 1003 43 0 v SO SC B BT A R D5
[D]. FG/RTEE : S JRUE Tl KA 1 2= 6 38 30, 2016.
N, M J Al T S T R DUEE AR SC A B T4y
WFFEl)]. #iXHFIT, 2007, 1(2): 65-73.
LAY 1 ) SCAE SC A BT B p BT TR U R S
MBS SE D], ME IR« A IR T Tl R 2 Al L 2
B 3, 2016.

WEI S, DONG W, RUIJI F, et al. Discourse mode i-
dentification in essays[ C]J//Proceedings of the 55th
Annual Meeting of the Association for Computational
Linguistic,2017: 112-122.

ShIET . RIS, JE A, 5. —Fh /N2 DB AR S0k
MF L FELTL RN S A, 2018, 35
(10): 49-54.

A5 50 75, F MR, F ik ST AR SC A 34 i AR 28
ARG DL h3CfE B2, 2018, 32(06): 88-97.


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


14 o Bl 2023 4

[54] XBIA% 8 5, X HE. B T SORRFE 19 75 2% 1E SC H 3T [J1.38 FBE,2008,7(2) : 113-126.

s ) BRI RIS R, 2016, 6(01): 1-4. [70] SONG W, SONG Z Y, LIU L Z, et al. Hierarchical

[55] XU, & % 16 3C A sh i B R BF 52 [ D] 3 /R multi-task learning for organization evaluation of ar-
s MR Tl KA 424738 30, 2015. gumentative student essays[ C]//Proceedings of the

[56] ZREZ, WHREFETIESAHFIEN/DAEEETH Y conference of International Joint Conference on Artifi-
P B S L] B0E W 5 PR 2020€03) ¢ 41-50. cial Intelligence, 2020: 3875-3881.

(571 XUZAS PN, 32 a2 & v SCAE ) 0] 32 4 G 3 1 (711 XUAS KR SCHF, 2R 0, 45 5 T 28 A bl 4 I 45 (9 47 3
REFI 3 05 1k W 52 LI .3 F 30 ML A 5 B, 2019, 36 — S PR FE L) ] AL 5T B TR 25 #2022, 42 (06)
01). 71-77. 649-657.

[58] HAO S,XU Y,PENG H,et al. Automated Chinese [72] & aRHK MR B BR. HSK [ 3l 1 ST 4 19 R AE i
essay scoring from topic perspective using regularized WS [T )AL TR S5 R H , 2014, 50(6) : 118-122.
latent semantic indexing[ C]//Proceedings of the In- [73] #®WEX, Bk, 25, & DOEERE EFSIEXCA
ternational Conference on Pattern Recognition, 2014 : SPE AR s IR L) ). B BR DB # 2= 5T . 2015, 1(1) :
3092-3097. 83-89.

[59] XU Y, KE D, SU K. Contextualized latent semantic [74] WANG Y, HU R. A Prompt-independent and inter-
indexing: A new approach to automated Chinese es- pretable automated essay scoring method for Chinese
say scoring[ J]. Journal of Intelligent Systems, 2017, second language writing [ C]//Proceedings of China
26(2): 263-285. National Conference on CCL, 2021 450-470.

[60] EMAe, 2504 %5, Ml BRI, 5 5L T SCA TR SO O 1 [75] ZE8k.SEBREE, DU, 3 F BERT R DLIEESCH 3)
HEE SOV 4y S B R R [T, vh 30/ B 2= 4 VA 5E L) .o I 2%, 2022(05) « 73-80.
2016,30(6): 173-181. [76] SONG W, ZHANG K, FU R, et al. Multi-seaye pre-

[61] BhJa 7R, ok Stk A o 7 U8 BE IR 9 DU A SCF 43 training for antomated Chinese essay scoring[ C]//
Bl EL TR S M ,2020,56(08) : 124-129. Proceedings of the Conference on Empirial Methods

[62] 222,32 BG4 /D B0 IR % DU 25 4 14 1 SOl BT in Natural Language Processing, 2020: 6723-6733.

S RGEMGELT ] SUfF B2 ). 2011,25(05) : 120-126. [77] UTO M, XIE Y, UENO M. Neural automated essay

[63] GEORGE L, MARK J. Metaphors we live by M]. scoring incorporating handcrafted features[ C]//Pro-
University of Chicago Press, 2008. ceedings of the International Conference on Computa-

[64] LIUL Z, HU X, SONG W. et al. Neural multitask tional Linguistics, 2020: 6077-6088.
learning for simile recognition [ C]//Proceedings of [78] MIAO N, ZHOU H, MOU L, et al. CGMH: con-
Empirical Methodsin Natural Language Processing, strained sentence generation by metropolis-hastings
2018 1543-1553. sampling[ C]//Proceedings of Association for the Ad-

[65] o, [F Ui Ak M. L. 745 B34, 1984. vancement of Artificial Intelligence, 2019, 33: 6834-

[66] SONG W, LIU T, FURJ, et al. Learning to identi- 6842.
fy sentence parallelism in student essays[ C]//Pro- [79] ATTALI Y. Reliability-based feature weighting for
ceedings of the Conference of International Conference automated essay scoring [ J]. Applied Psychological
on Computational Linguistics, 2016 794-803. Measurement, 2015, 39(4). 303-313.

[67] i, Bfd, T E#. A CNN FIZ5 A LR [80] UTO M, UCHIDA Y. Automated short-answer
B0 HE Fe AT R B AT SCfE B 2= i, 2018, 32 grading using deep neural networks and item response
(02): 139-146. theory[ C]//Proceedings of the Artifcial Intelligence

[68] ‘RS, 5 IF. 4 T BERT #L &1 A4 Ho A B iR ) in Education, 2020: 334-339.

JrEI )t BHLN 5 #fF. 2021,38(07) ¢ 153-158. [81] JH B ASCIHPE RevH 3R B 18 & S0 F W IR ik

[69] VSR, F i, B M. DU 5 T 05 7R T HE B A9 8 3l = B Fr R AR L) )0 SO 5T, 2022, 7(05) 10,

BRI 02 (1993—) , SBAFE#H W4, LRI
B AR ALY R AR .
E-mail: xuesiyuan987@163.com

EAR AR (1959—) I, 42 . 8 B0 58 s ol 1
BT AREF A,

E-mail: ren2fuji@gmail.com

JHEER (1957 Fi 4, 82, FEWF e R 15

=
E-mail: zhoujianshe@ solcnu.net

di


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


