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A Bayesian Based Chinese Essay Scoring System

Student : Shin-Hung Lin Advisor : Prof. Chia-Hoang Lee

Institute of Computer Science and Engineering

College of Computer Science

National Chiao Tung University

Abstract

This paper proposes an efficient method based on Bayesian Theorem to score
Chinese essay according to the direct and indirect features of an essay. It includes
words, nouns, themes, oral writing, average number of words of a section and
concepts of an essay. In this study, we determined the holistic and paragraphic score
of a testing data firstly. Subsequently calculate the grade of the testing data by
integrating the relation of holistic and paragraphic score. Experimental results show
that our approach compares favorably with some other Automatic Chinese Essay

Scoring (ACES) systems.
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P(d)

P(H[d)=
P(d) : prior probability of obtaining data d

P(H) : prior probability that H is correct

P(d|H) : probability of obtaining data d if H is correct

P(H|d) : posterior probability that h is correct
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T+ = Sort_Attr[ni+nztnstn4]
Ts = Sort_Attr[ni+nztnstnns]
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v

AR R RS L G e TR
ﬂb r}ﬁ&rg J’ ]E’?E IJ_‘E,%{L’]‘J'% B ]‘[:“_*,47\ Ff;% ) EJQX{P#‘E’A‘ ) l/_}ﬁﬁ:p ]}1 ’ ,}';;1
P 4.2.1 03 FXo R M e 02 FER DT HRMERF S 389493 F 0 e &

B RY o R L PR e £ AR AN B S & 5 K

A - B B R LA R RS L R R

gk Bl E S IEL B FEIE TR Ry o T L 2 MimA MK

TR oAk 20w o - AN R A HA P EERT L 01 3
PEE Bk 2 B EA NG ] o 1l kst

—g’“
BT Fard 2 AR PR B2 B $ kS nin-Max & o

MEKFERT min - Max
l-point 0~3 1 ~11
2-point 4 ~ 8 2 ~ 18
3-point 9~ 12 4 ~ 29
4-point 13 ~ 18 6 ~ 28
5-point 19 ~ 29 11 ~ 35
6-point 30 ~ 21 ~ 30

%‘FL 2: Tﬁrw §Vflf = mln -Mx E&l FEIJ

v

TR AF AIERGAY R A AT ELRE b AFN SR

min-Max % & 5 6~28 > Flpt § ¥ R L HIEEKE S 6-28 T LG > 5w A4



T PRBEE 2 e A R AKE T 1318 LA R PHERR 0
TRMMABHEE R B R RFWIE a0 M a b 5%k
R A BREE Y CRBFARBN S L RS g
WFealp S N E TR AR FE BT - BEs o B AL RAagR
B Flpt o Ak ki X E R AR R N TR b
AP L 19 BRI ES ad 2AEKE - 20 7o PSS T E S
o-3d > FREAEE Z 21 P HIERIB S E G o 6d 0 gt AR o iRt B SN E
FRMMABKE L TH BT @ BRI IERE A9 5 Pi=0.52 P=l >
P:=0. 428 > Pi=0. 133 > Ps=0 » Pe=0 » 4% F £ ¥+ = B 5 &t 21 (Normalize)
d2 o ¥ iR B E D Pi=0. 239 0 P=0.44 > Ps=0. 2 > P»=0. 07 > Ps=0. 02 > P=0. 02 > &

U P ERE SR S

Proba}l?ility

-2d
Malin

-3d
Area

5 6 13 18 19 2021

i 1L SRR R T D R Y R
4.3 Holistic Scoring - A #g3:=&

3T
4o B 12 507 0 bR RS g

BT 5 A 300 1 g AFE- DR
WY R LA (attribute) P ¥ R R A B BEY 2O FERERY §

ek B0 FEFR U RS AR (rules) kL i e K BRI 0 BfS
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Bayesian

Attributes .
Learning

A 4

Rules

b
Holistic
Score

4.3.1 B2 FFY (6 5 F40)

228 I AL BBV EY BT o BT R b
FEABET LR LR B FOREEY R~ 15 TRRD KA E E B
BRBRPARG DB EFY 2ol Bl s Ak T Ll 2
B THERFFEECFCAREE S Ak

ﬁ%éﬁ’

P(d[H,)P(H,)

P(H, [d) == 0

l1<1<6

AAKKY 5 AN A R EA LT
P): a3 2> 3¢ » hmd o
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P(Hi) : Bl > & >0 1 8% eE 8 5 (prior probability)
PAH): #d BHEFE FFRFZRFEF 5 1 8BS E

L

P(Hild) © 4 » d B 735 o s2plE~ £ B2 1 S ulenid % @

Bldc: B - PR R0 B - A s T AR F A E 5 0.1, 0.2, 0.5,
0.1, 0.05, 0.05> * P(H)=0.1, P(H2)=0. 2, P(H:)=0.5, P(H)=0. 1,
P(H:)=0. 05, P(Hs)=0.05; % F4rH ek B 5 TP > FERI R
TR Ao I Ao en s 0019, 0.41, 0.24, 0.13, 0.02,
0.01> % P(d|H)=0. 19, P(d|H:)=0. 41, P(d|H:)=0. 24, P(d|H0)=0. 13,
P(d|H:)=0.02, P(dIH)=0.01; 7 > % ¢ > LB 5 Teh2 &

b 23888+ § 0. 150 T P()=0. 157 B - § i ~ 3 s Bisps
0.19x0.1

AR EE U ALt P|d)=——n " =0127
0.15

Pld)- 220 o547, Pl 2200 _gg
0.15 0.15

pald)- 2250 0087 . pamla)- 222X0B_go07
0.15 0.15

P(Hald)=%:0.003 Bofs Bt 2 M F BGET R fs v

# > P(Hi|d)=0. 082, P(H:|d)=0. 348, P(Hs|d)=0. 509, P(H:|d)=0. 055,

P(Hs|d)=0. 004, P(Hs|d)=0.002 -

% gt > i“ﬁi%] ARG HWRRER RV E - F L pE P~ P

Fod P~ Pov B Bk B P 04§ AES]IF S RRlE e eTE R A d o
4.3.2 B

Ed DA EBEY S S > WAL BRI R T EI - TR A

oo i Q- HAIA Y R LAY B E RN T T AR



I1.

[II.

IV.

Ziﬁéﬁwﬁiéﬁkﬁ AT RN C R FUNE R S

Sk

L8 IR - F L% e A (threshold) - Rl F eF A3
BATE S - PR RIE S ca NABRRESER K AR
%;‘;@géi@ﬂ;,vbéﬁi%ﬁj% —r~\.;m*=‘l#§.\ )xl ‘}imﬁ}?’g

LS LR SRR P L EaE T =

W85 N iE |- AL G A F o
CTEPNFEHOEER T H LA G- - Fee g LB A

hn )
o3
k-
F\d
’_‘._
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=
e
‘\3‘1\
it
&
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\-‘-
i
J.D\
N
SN
h
¥
IR
=

HADE TP FED 0 P Ehsg o AR A nd 342 4R F
ERRUE CIEACE RS & TN D AR S SUE SN S kX
—HEr Rkt E o AR X R TS By R ArRE

K EEF S - B oo AEROUEAY 0 A PF IR F ik 2
SR RL S R o &

>
S
jded AR 0 S - F P F Y R F O



4.4 Paragraphic Scoring - # &3*#
B 13 #7754 B F e T FaEs e g AR T A A B> T4
¢ #;‘B’»H‘T/E BroRkFird 4—*—/{95—(/%}'} VAR ~\ﬁ§s§§ 33 % 141"1';2 193

>
.ﬁ.
TR UGG BTV EIEZE Y FOLERTERS -

Partition o/ Attributes R Baye51.an Paragraphic
Essay Learning Score

ﬁ\?ﬂl% 13: 71F§5P o Tﬁ‘ﬁ%ﬂ

4.4.1 Partition

N~

b A iEARY o BB LB 150 BF 5P o A B np T R B e

MEBRPEIER T2 B EERE e 2 % 100 F FAEE > Pl

AP HRBE R ELE AL o

He » MReh3 2407

- id 235 ] BF R S8

FoBR I NERAELE o d 2 RAR R AR TH BE S B
s B2 R

SR NERBEIHEF D R RBAVIENE B BFE A
T i

Sre B EREELHE o) v ¥ AR 50 BF 52 oo

4.4.2 EABEEY 2UAFEK
S WS 431 ¢ AT RIDAR R o e SR chfh b M e b
R F15 Partition e © 82 §47% 3 HcH v dp ¥ hw BAIE 0 A TR,

B TTmE s, &d KA EE? YR FY > HpnERREERE o
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4.5 Integration - =& &

& Integrationfioie ¥ - B B fh1 1 5 5| BREIZEY A B enfi e
Mk fGERFDER KRG - REHEREST R 0 LG v mEEKRE
AAHE ~ PR E R S AR AN A s SRR A FR R
To BB RAREERRS SRAA CRHE ¥ R EREER
M RERPE o H A BRSSO L WA Rk e it B2 BEVRTE AR
AEEAY R B RREE A B g M o SN VRS % o $er

FORGRY RGBT B L R R RIE Y R 2 Rl o
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A B3 . K
I F - FHRE/LEREHH
BAFES B 5 ] SEP AL RR Y PP HRTH KR H4 5 28
7

PSR AR o B (83 5. 3w FEHF RS o

5.1 FHF M

AR B TRFDFRL AT IR - ARG TER NI (T2 A
A4 f—r—é%;/,}ﬁlj,?w?ﬁi_ﬂg»}; 689};; o pU T F d Algjia;%,gj
Wi R HA R AOBTE REEE LAk AR FY A KERD
BB GMAT i~ jplsh » Fk~ &) o F BT %d - T2 B EEF IR > L AR
Eagr itk o £ ¢ - 2o g AuTF 45 K 128 K 210 K - 208 K - 91
BoTE kR ER-3AAIRAES A2 FIPRER feC A

2 - L RETOR Y RG4Sk o

D.2 R BinAE
3 Er P Ed TP AP FRFAREF LTI | Y 2 ¥ k5 1.0

i [Blie e F AETRE RS B L ke AT S LA X

—
©
T

BoF Ao A BDRE 1 M3 E E (R PRTH  BEF MR

-\’“\ﬁ
8

PR RERERE A PR RS LS E Snin-Nax B F b E 2
PRGBS S o B F RREME Y > 346 B hRGER R IF L RIETH
PP R SR RIE BT A A RIS S B A L e A BiEEe

AL MEE BV RIATRERDERE RANTanTR E R LR &

O L 2 s B
P E kel FEF o
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A F %Y £ E - Al /ES Adjacent Rate ~ Exact Rate -
Adjacent Rate : ¥ - & L R FE ¥

Exact Rate @ T &L a0 pr ¥

FANEFRELEFAT OB AR TETEERE TR T A%

R AR A - A ST FFEREL > hip- A OnEA PRI T FARG LRI o

7

“~

i

BAFHKY HHIRF P68 K i Y - I A A B FRAM
I - TEPRFAR R UUMIBEVRFA A G 346 K T ¥ 01T 5

BEH AR LT 4 35T X E[6][7] B RS R Ao 45T

LR Adjacent

2 R Rate

1-pt (23 &) 95.7%

2-pt (64 &) 100%

3-pt (105 %) 97.1%

4-pt (104 %) 100%

5-pt (46 &) 97.8%

6-pt (4 £) 50%

?Uff‘, 31 %
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Modified ID3 | Concept Method | Bayesian Method
Adjacent
91.1% 92.30% 97.98%
Rate
Exact
38.9% 46.89% 54.05%
Rate
Fofi 4 BEERHIN
ok 3T 0 - AEERIRIRER R LG 28 K HP I8 K 5d AR LT
A A RTL SR RFLRZA D RAENRIET £ 5T 64 K 27
10R: 5 - A 233 RAF5-4 2 heFaz /s R fEd > VANE D L5
¥ ¢h Adjacent Rate 2 Exact Rateo o isf— A emEiL™ » - 27 A %%~ ¥
e Adjacent Rate & ¥ i 95% ¢ F eniFr S AR T o A AR R Y > T
TR A Bih o T (B B A S R I ) (e K SRR A L > B - A

GREAT o B mg T
% Concept Method & & #p % » B AR el 2 1 > 7
Exact Rate > ¥ # ¥ =

AT L REFIERE Y PR d 1 B2

2 97, 98% - 1295 %

— o
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4 #7510 &k 522 Modified D3

%_Adjacent Rate &



2R ~RHEEY

%g..

hdme P o AP/ UL NPBEEY L AHNTITL SN Bl

BUAF2EY NI RETFEY GO APFR T - P g BT iF

Al B R AR N Y L e WA H RR aRELS AL o 1
R REENTT A GREN T PRI APY B OEAF 0 eiF- ARA
T el #E5 (Adjacent Rate)™ B iE#47 98% 0 RP F A B FERL X froh

=
PREEETRT ) PHREFLRL X iire preppapb 1 B2 — o

AP - B NS EE YR L AHDT 2L B H P T I RE

’

B S FAT A T2 A oA KRR - BEF B
e
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