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An Unsupervised Chinese Automated Essay

Scoring System

student : Yen-Yu Chen Advisor : Dr. Chia-Hoang Lee

Institute of Network Engineering
National Chiao Tung University

ABSTRACT

Automated essay scoring is an important research in education domain, but the cost
of training is a problem. In this paper,.we deseribe a Chinese automated essay scoring
system based on similarity between test essays. ‘This system could grade essays
without graded training data. e also describe an algorithm detecting off-topic essays.

The adjacent rate in the experiment is about 95%, and the exact rate is about 52%.
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ID3 Afa A e BP0 E RASEYH L (8](9](7]) P HIlaT=zFHEFY
=R 3 E VS T L OIS TR VI S R
B (7)) TR R A VRFAS L RIS TR 343 B ko B A A G
#RET A -

d i ® Ao A ARG IR F DTN R Ao Io LE= B
PIRF A DR A ECR] 0 W Gt 2 R D NF Y e ML SR ER X
ﬁi@ﬁ§£$ﬁéJ&ﬁﬁ’ii$}f FARE TR T UL A LA P

LT

fe o 2% Biword #c Wi * & % 9T e j AApt o e BT AW R
‘e~ Biword FE N2 G A GRBITFELS T D HE A FnEN 4 iE o Wi
PR RFHRD AN FERBI R T L2 e RIFI A BATEZ ARG

i

o Raw a2 HEFRE o
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416 AR %

OB Y FEE TS PR A A-346 B REY F5L 5T H

2

B v

Fehe RHR LSS GIOAIT £ A S DTRR R T E R L REET R
BEIXFHR I RREY RO SR RS o

(B Flc PRS2 BT SAFo o RIRTALA B 5 1&F 2 # 28
3 KA HAKFE S HS&KHFE 1 BT o)

417 AHTBEE HHD

AR B Ao A

I RFERERTRS BE L

£ o
wge| s d o Toonmd | oA oK S | b S
1 69.2 86.1% 40.5% 65.2% 27.5%
2| 138.4 90.0% 46.8% 75.0% 28.6%
3| 207.6 90.3% 45.0% 78.5% 34.0%
4] 276.8 92.5% 48.3% 86.6% 40.1%
5| 346.0 94.5% 52.0% 94.5% 52.0%

X * P:Z+Biword #k

ic|e 2ie| TopmF | TS | RMn S | RS
1 69.2 85.0% 42.8% 60.9% 24.6%
2 1384 89.5% 44.9% 71.4% 25.0%
3 207.6 89.7% 46.1% 69.9% 27.8%
4] 276.8 94.4% 51.1% 93.5% 46.0%
5| 346.0 94.5% 52.3% 94.5% 52.3%
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@i +Biword kS SR S AeT Bl B EB A ¢ B WP sen () oo
ITAR AT b b FHT DT 0L (HR) F

100% 70%
90% 60%
80%
iE 70% fa 50%
60% 40%
50%
e 40% 30%
30% < 20%
* o% * 10%
10%
0% 0%
1 2 3 4 5 1 2 3 4 5
I % pis

B> AFEPEEZEERE (FF+Biword)

TR oAk erck £ P AR S B OBE S #04 » Biword T

[z

g lm 3 o d g TRk LR G KE -
AAAAE AR K210 505> Tiaq o IR
Mg AT T R 7

LIS RN LE- sh T o i

4.2 HAT* % Rl

421 FRTFH

APEET 20kKE TTRIAE AMZF P F oY FR R TR
JENFR ITE SR R LR 0 L2 R ap R iE e 143 3 261 2
oo Byt 20 B ARAE 2 4o 2 A 346 B RET B 7 WG BRI R aOBRET AL -

422 F B

qm

AL KK G o0 R B-366 F Bl s,@lwk L A B BR ASFER L B R A
A RFES R BRI AR R R GPEE 2 B A A DR L 8

3R E

™o
e

WA e Bk F R LR § 0 T E 820 B AT F G R
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423 %t

4= ALY REA R R 4
PEANPE.
< g
B E 4 B(FE) 2.50 10% 4
FE & XL(3 3 +Biword) 2.10 0% 3
ID3 4 3 #t 3.95 90% 5
LTE»EH 3.65 70% 5
B B % ¥ (w/o rules) 5.10 90% 6
B B % % (with rules) 4.50 90% 6
BFORE O BEAT Rk sz W AELRRE AR R o d ot i
EAVRRAAMAEDEE 20 KRR F AL ARSI IARTL - Tl s AW
BF LAY 0 RIEL o B 1 —iﬂz 3 @ 0 B4~ Biword ek kP { E- B

2 RGBT T0%F00%4k 5wk L i k Apt o BRI B o

424 g

BARAT Y X WRIIN 0 MR R Y A IR AR R EE N B
False negative rate * # 348~ % ¢ > AAL P BEE2 > F - 6] o

False positive rate * % A& @ Jp| 5 3pig2 < R -8 R WA VL - S

7 v
Blod 3o F 5 LA REOT 2R FIPAPL BHARL A ERE  F -

BT g FIFEER TNF ba io % § PHEEARR Pk SRR o NS
ALY F O FARE > % 4 False negative error =% & #-'% 4 » 4p ¥t False positive
error eivF 4 Fd- 1+ 2k 2 o f P HETE "E < PF > False negative rate #-+ # > @ False positive

rate B € T *F o
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425 3 5% P13

g;;

= Bor 5@ tBiword k FeeniE gk o AL GIPEBE y=S P T b A BRIEE G R

FAT B

- BELFHREEELE (CRHEAEAABHEETIIHE0)

X| 10% 15% 20% 25% 30%

False  False | False False | False False | False False | False False
In
[Negative Positive|Negative Positive|Negative Positive][Negative Positive[Negative Positive

2 0.550  0.000 | 0.450 0.000 | 0.450 0.000 | 0.200 0.000 | 0.100  0.000

3 0.400  0.000 | 0.350 0.000 | 0.300 0.000 | 0.000 0.000 j 0.000 0.000

4 0.400  0.000 | 0.150 0.000 § 0.100  0.000 | 0.000 0.000 j 0.000 0.000

5 0.200  0.000 | 0.100 0.000 § 0.000 0.000 | 0.000 0.000 | 0.000 0.037

6 0.050  0.000 | 0.000 0.000f:0.000 0.000 § 0.000 0.071 | 0.000 0.097

7 0.000 0.000 | 0.000#  0.0005§=0:000-7+0.000 § 0.000 0.143 | 0.000 0.268

8 0.000  0.036 | 0.000::0.034 | 0.000 ~» 0:091 | 0.000 0.244 | 0.000 0.417

BIPEE y=5 0 MR E x=25% 0 R P E N 35 2 B KRG AR
VPpFend I A BEEFF DL 00 AT AL T D R e a0 ® R Ew =

\y

BRI AR EAUG IR E 2B - BT ERREEFLHELF o
Ot R S A G PRF R AT o an iRl % M apAE2 2 § o
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A P AP/ - B AR L AHDY 2 IF2 pEIEA KT AR
FYRFHRSERT pEERY 2 0T e F RS R T LE T 95%AEA I AES fr
52%cii i AR 0 N A A KRNt R E AR EFEL ORIV UREPEY R
R Edp e AT R - BA R RARAE F E 0 T URAPREYFLTER

2 s b
EHRDET o

Ay AT R AP G LR FRY R F AR 2Ry
RFILRR I TR Gk sty P bR e sk o

~
-

AR AR B E P W [ H R PR R

7.8
Bi-word #3- 8 > A k¥ g e b TAKREF LMo T AR -

WA ED R E e FRPHY RS X PRBE A kT 2 Bk

Bipit) & (o) $amReTR kit S REan el (3 A
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