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100080
E-mail: lcai@nlpr.ia.ac.cn
Abstract: With the widespread application of computer and fast development of computer techonlogy, computer
aided test and computer adopted test have tuned into realization. Automated essay scoring system (AES) have
tecome the next generation of computer aided tools in people’s expectation. Chinese AES is still in its infant
stage. As we have known, there is even no Chinese AES which can be widely used. We have done a lot of
research on previous works. And we extracted some features described in previous work. However, the result was
not promising. In this paper, we use the technology of statistical natural language processing and information
retrieval to extract topic and writing level features of the essays. The experiment shows that our features are more

effeciive than previos ones.
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AWM T A RATAR: BoWhAATESANENTSRE, BZTHNETH
ABRESTAEHARMERRRER, REAEXEBMESEAFHRE, FRWHEM057
T ERBTUREROER, FAVPEALULEETENREETT oS, RNE
BT H—PHN TN E. - :

2 ABETHE

E4rxt BEhiF 9 RGBT 1960 BRI T, WEER M HBIFS RYH Project Essay
Grade[9][10], Intelligent Essay Assessor[7][8], IntelliMetricTM[5][6], E-rater[3][4]%%.

PEG[9][10J2 7 1966 E EliisPage M E AXEZRASMERMHTR K. M F [12]1REX
MM, PEG EEMKEMN XENBEE T HFMNIN (B, fECKE, friE. x
RRA%E, AKMOELES), REXEGHTIES . EX L, BEPREEKE. AT45E
K, XEALE, XEBHSAERFE. BEERELEARMNEETEXNEIER.

IEA[7][8]/ 20 42 90 £E4X7K B Pearson Knowledge Analysis Technology 7 8] Fil FI¥& £
& X 43 #7[2](latent semantic analysis)EE R FF & H. BHEE XS4, £ 1988 £ S.T. Dumais
ARET—HHNEBREREER, EATARRRAEROTERSMT S, SFR
SUVH T B R TEN KEWSCAERIT 4N, ATREUE R SR Z BHEERE L EE, HH
XIS ERIE NG, REREMIER, BEHERIEAZAMESENE 304 m &SR
FERER. BEEXSHELANSLE: ERENR R EERRR P RSO B Bk 4
HIFETETE XA B . XA 2l S TSR B B R 4048 (SVD) SREIAT.

IntelliMetricTM[5][6] 2 £ —EE T A TR E(AVIESLTFS RL. ERIFFRKE Vantage
Learning A T AT 8. ARETAEMEWNHA, #15 InteliMetricTM BE84E 07 A L
%, SHEXMAE. BR. BERSEIBITHBIHTIES . InteliMetricTM FEMEL
PRI o SR SCEREEAT YIS, WEBIER. B TFEWFRAMMEIL, intelliMetricTM $32EL T 4E3C+
BIFEEN. AJE. RE3AHHE 300 ZIUFE, RAEENTY S . HBAREWERN—E
FIKBT 97%ZE 99%.

E-rater[3][4]2 i Educational Testing Service(ETS)f Burstein & A 75 L4 00 EREKFF KR
(. FERAITAE, E-rater Z BWTR AR LB BNESY RE, B4ET7E GMAT, TOEFLE
KPR . Erater RATEdy 5 AMEHR, Hb 3 MEHARMEUSIE, —3t 67 MFIE, X
EHHERE: A% RE, E8. HPNARESLERARRAMEMK BAIESAER
TRERER. 54MER, RRRMBEE, 367 ANVEEPHTHE BIEIHAR.
B 5 MEREARTESF XENREHESS, NRIMEX B ZIFERIEE, AR
TRETERESS. :

3 R S RN AR

—IMEFOEXEITFLRERERR, RMMECPIZEH RBAESURER, PLESE

'http://ir. hit. edu. cn/
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FK4SIE. A E-rater BI3CER[3)[4)F, FATENE E-rater FA THK AR ESLAENITARAS
SRR L BFEE R Em R R FREZRESE. B, FAARIXERRE
TR EHRM BRIET A BA, B THXER, EETRORERTIEE. ERWHE
R ZEERRE R RSB AT .

EXRABRESAENGERREREAR, WMEXSHEKEREXEBERNHE, =K
THRE, AARFE. .

3.1 {RXCERAKTRAE

YEXXBAEKFHFE, RERESEERES IR

HER—AMEXNEMEKT, H2AHE, BEECRRAES. RENFLARES
LRBEFAERFER, RAERNERDFOFENGR, GFESERRNIRES. X
FENFFEAF, REEXEEKHRE. ZFEEETUTHEE: BERLKNE, &
=5 AE, BAFELNE, BRERE. B 15 TIEXSEKCPRERRNEERE.

Hik: fEXEVEKPHRIERE

AN SHEASBRIREEL, SEBRVEXE, EREEImt

S fEXEMSEKTFRIEES

ik ,

Lo XPREBR LTS AM, @AW RNAS0EA fu, .

2. XWFEAW; € L, MBS, <limit, Hf,, =limit, LR
ERERRB R

3. SFEAW; e L, tWEWHIFERBEERE D, = 1/l0g fu;
YEL BRI B YE/KFRHAE b %5 S E AT B A M B MERE R B F0

S =" 0 ey nASEREE
5. R[S

B 1 EXSEKFFERREERR

Fig.1 the description of algorithm of extracting writing level feature from the essay.
32 {EXEAFFE

R EEFE, RIS EETABTRMERE.

EBEECFA PR EERERSEMER . EARTMRNN R EIGEEAE IES
F3%E, FUMEXHXAXE, FEXNARERRTEN. BIEHLLREZNITE
G35 BEALHER B 500 FESC, #ATHUBRIE CAAEMBE AR, RERME 1,

R PERANE BRI EER

Tab.1 The labelers’ classification result of the topic and off-topic essays

W R . BREEH HH
WER A 104 20.8%
WER B 138 27.6%

MR 1, ATUE HBREE I GIE RBR . BIENBRES LHEEAR, =N
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BRI ENEERLRENE. EXFERT, EEFERARAN T HEXEAAR T M
KRR ERNHHE. :

1F 3CERUFHE SR X, Burstein([4 17 FH 4 32 P 2538 ) & A0 £ 302 B 1A B A ABBUREAR 1)
HUE LR ERRAIIRAE . Burstein 58910 BRAAE RMECE B RS RN, AEFTEE
B HBRXFH, WmEERIERRER U LN,

A TRRREANEE, FXFREBRRERBNEREA.

AR~ ATERERME R BNERAMNEAR., AFEARNEREEE,
MAFEMATITEE—RXEP R ROFRES, HAERMECEPROUI;A, WAk
EHREHERFMFANRINRGES, EBEARSE. ASIENRE M RIAEEEX
SCHE HIEIRE . ACR XTI AR 5 (0 BAR,  BIZEREAYE SO BRSO S 11,
REEEMKRE. B2 5N T EXEBSERRNEERE.

Hik: {EXERIFMERE

BN DEFRIRIEEL, MafEaEiRE s HNEEXEEAER, SEERTMEXE,
F B E it

B YEXER EBIFEES

77_&:

LXPRER LEITHWEM, AW HREASEA F,,

25T FEAW; € L, R F,, < limit, 8F,, = limit, DBRERERNBHME, SEK
hH

3 XA EARE R N R ESCREAEE, SRMBIThaErE, RREEE, 30, #
A, BiA.

4. M NBEXHEAERGETHAS, EWRNTHEN o, BIARAR

5. WEHAWKEBHEXAS Y, = (fu,/R)/(Fu,/H)

6. {ECER ERSHEE N R X EMF AN EEFEEZINS = 3o Awp nASCERHE
#

7. &[ES

B 2 X S ERRE SR

Fig.2 the description of algorithm of extracting topic feature from the essay.

4 ERGSREIT

4.1 SERBUEEFEN

e, A CERRIERIR B 2008 £E 5 ATER 52 i 5517 DB R RIS . BATA 18000
RESEHAEREF, BHBLET 172 BRA. fEXELH 6 2. BREXNBERRE—B
Hx, RARERA, izﬂﬁéﬁf&m%ﬁt;ﬁﬁﬁw‘%%mﬁ#mo 25 3 P VE IR R VRS B
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HRENAE, WERMPERTS, MEFDPEROTIEERT 1 4, RFE—AHR
FIPERTSY, BESHRUREITEATISANE, GEWEAMPERNTES . MRN
MFERPHEEDTRET 1 5, SHEFEAFE RIFH P RMEE S RE S .

42 TFFEER

LIF, THURA THEXE. HXERENRARZMREEMR. MR EMED)
BE, —BAKHAZERAEE. AXENHETENRENBTE . ACRAE
KEMEREBZRIFIER, REAERIEHLE, @RFRERRN . BESHTRET
ﬂ%@ﬁaﬂ@ﬁg%ﬁ%%azﬁmﬂ%ﬁ? Ei@ﬂﬁm‘ﬁUﬁ&mﬁ%Fﬁm,
[E] R T SR

4.3 SEIG RAFER

LR P, FALHEUFEB2]M—HRFAEANEERR, RELR TEXBIEKERS
ERE ERUFIERT . TR, RIVEAM TREERELRE RENARETLE
A3 1B SCHEAT 5318 A8 PEARTE . '

FEB(RIFEFEIRREEOFE, mXEQSEAR B85 KNPREAHERK
NPR\ANAED L), CERPAPLREARESE, L 4D, FEHITEA. REFEN
HIRBEARRBRE, EHME 03 UT. 40 772 BURIER, KR T W B0 LM,
FIEAIRBE R 2.

K2 FWBHEWAER
Tab.2 The test result of Li’s features

FPIE Lk RZER ZERY REAK

HREE 0.2865 0.1770 0.2731 0.1301

MWK 2 PRET B IRICPREEAX B S RRHE, 0 LUE B IX SR A AR R BEUIA
NTF03
431 EXBIEKTHHER R

FEHATE B TAFIEMEUE R AT, ARSCRAARABR (1998 % 1-6 AD KIiEH,
ERRIERE, JIRBRRE 772 BIESGER . 772 BXAEE, BBAERIE, SEHEEER
FREWMERE. FILEABEEMEREE, RO ERRER. &3 KRB,
FHIEAR R R AR ER IR R .

£ 3 EXEEAHFEMRLE R

Tab.3 The test result of writing level feature from the essay

BE 10 20 30 40 50 60 70 80 20

#HXE 04398 0.4437 0.4455 0.4464 0.4477 0.4486 0.4488 0.4471 0.4453

MFE 3 PATLIEY, BEMMEXBEKPSERXENZRARRFIMNE, XS
KFFEREESABEETECREEEEN. WK 3 FrLER, 1EXBEKFAHIEE
B & 50-70 i, XBIAAXELE SR, X5 045 A£F.

432 fE X EFHSEER
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x4 EXEBRHEN RS R

Tab.4 The test result of topic feature from the essay

R 1 3 5 10 15 20 25

HXE 0.5015 0.4934 0.4901 0.4859 0.4793 0.4751 0.4759

AT X EFEFE IR, AXEXAARBM (1998 & 1-6 A) HEH,
TERKIERE, BEHUE 100 YESCYEAVESCREAERL, RRER 2 772 BIE3GER. ML
EERIMEAIASRE, RMNETERFER. £ 4 RBOR, FEHEXEREDRRE
AR

MFR 4 PATUEH, BEMEXSEKPRHEERENEZERASRFIHE, Wigﬁ
KAFEARREAREBE FERLRBEEMN. AR 4 FTUES, EXEHKTHFIEE
BI{E 1-5 B, MAXHRES, &30.5 £h. Bl LEEK, MHEFR2, R3MF4, TUEFE
H A SR M RME B R R ESC EBAFHERIME R BERRZE 0.4 BLL, BRIFRIEIES| 0.5 UL L,
& 2 PRRMEEXE RS, BRSE\EEREX.

5 #5E

AXRALG W BRBEAENE BRREAR, BE THEXAITS RZEPIEXEEK
?ﬂﬁiiﬂﬁﬁ,#ﬁﬁ?ﬁﬁ%m%ﬁﬁmm%*% KRN, AICATRM T
BEBFH.

XTI BEHIRS RY, PXMEXAESREELTESNR, FRKBERE
THERERE. TRFEUTILAFE:

M) FAERENEARES Lﬂﬂﬁaﬁﬁﬁm,Mﬁi¢%ﬁ$§§m%iﬁgﬁ

ARSI,
(2) BifEBER, ¢i¢iamﬁ%w%§mﬁﬁﬂrﬂtmﬁ&m RseEMB 1
BMBARRELARATDH.

(3) FEBREEAR, WARARFRERE, REFECANTFSTRETMVHEE.

THEHUESHESF S B— B 2R0E 18, FERLGIARNZRIFTHRICTNES.
FIABRFHEAR. X8, FRERNAE BT ENESCESOR A B E .
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