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Building an Automated Scoring System for a Single English Sentences
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ABSTRACT

The purpose of developing an automated scoring system for English composition is to score the tests for writing English sentences and
to give feedback on them without human's efforts. This paper presents an automated system to score English composition, whose input is
a single sentence, not an essay. Dealing with a single sentence as an input has some advantages on comparing the input with the given
answers by human teachers and giving detailed feedback to the test takers. The system has been developed and tested with the real test
data collected through English tests given to the third grade students in junior high school. Two steps of the process are required to
score a single sentence. The first process is analyzing the input sentence in order to detect possible errors, such as spelling errors,

syntactic errors and so on. The second process is comparing the input sentence with the given answer to identify the differences as
errors. The results produced by the system were then compared with those provided by human raters.
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a3 itk Criterions T M9 842 FAFHA Jded, 4

2 BEEE e-rater®Pe A29I FEAL WE

& ofe g I=wme F F e Critiquests Al

&8: sho play a Tootbal, B She seyed vt thot achool, doz TAF uh E-rater®= oMol Aol Al

A% YA 2 _ TE9 thekA (syntactic variety), dlAlole] A, FA(top-

- ic)e] 3 & oG] B (lexical complexity) F

& ol gste HAFE Rl FEAIL I Fo] oAl
o|ZHE AHE AT 509 M) FAARE FEHIH Uz

= 68 o8 338 -
(53 25 s > e $72 A (statistical mode) S o183 £4ANE 164
8; ﬁ%bgg%'g mgé > BAHE) H ] 2= Al 235 Z+A) B
'  (4) “after school” E8 218 "‘]i Ti}o}'%]\q' 1 “']EH 2‘“ TH 2}7}‘ 4’ 43k 270

o 79 oMol B Algte] A T AT} FHEOIZ AR
Atk Critique™ E%(grammar), £ (usage), +F3 A}
& AF E5HE "ol Ay ABAY, AE AEY9 0F/

(22 1) SHE XS HH ALHE] Xe| HF

cﬂ?ﬂ*ﬂ% Z{i}'-l_l’— 35}1’3_ 4\“%9’] Ogo'] Z]——E— Z]'% }Hxﬁl /\]—/—\- %__% 7&,‘/\]-6’}31 9_%7} 9)\% /\] IL]E_@HT% Xi]’\]fi}\:]- Crilique
%‘é‘ 7H%6‘]’9&E}' 0] }\]—}:%“\% 1;;_}0& %%q] EH‘:__}' Zﬂ;g% '}I'\’ = EH%]:Q‘ ﬁrﬂﬁiyf—ﬂ _ﬁf_%.@_ N 1% 72_)]5]_]’} /:}ixéy_
date 2dd ool W A=NS T 5 Aok (mutual information)E o] 83he] £ W F/AHe] U

TIWE AAF el w2 AT Adse e (2 (agreement error) 2%, EA}FEl(verb formation) 2.7, ©
¥ D g 94 WAE 9o AR BAs SN B9 oo s wany oz 27 of So AAad,
A8 gt AgAYS Ao AT PR AN ’ ’

o = M= = E-rater™= A4 978 W7 Nado AEHD Utk
" 2AE 41 9o FFg A Al2de d¥dr ANEY [7]1S A5 AA N2ade & FAHLA FE
& T A VA Alzde IFE 0F M WEE dFddh o] A7l
Me F gAY FEENE Fdstd 7F L/FE HASA
. A WA dAZ RETNY] FRENS £ o] &
AAA A3 3 BETFEF 3 (partial grammar)©]
7] W&o FE BEAo An WA (noun phrase), XAl
—TL(prepositional phrase)ﬂL 2L 74 ‘4%’47P 5“:} ws ‘_fL

A AT
2 a7l Agd 9o AL As AF AL"E 2
"IZ" ‘;}lﬂi -TLH%E} R HMH YANNE SE0z AA4F
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-} 3] —,5_’—7901}% ook;_L e 257k AR 5 ) o AR Ao 1% ‘_’E}Eﬂﬂﬂl finite state machme)% 01%

ol &l j?} Ffi}-i’f—‘ﬂj otz ¥lE(ungrammatical dol 0B g SAAYIAS A WA FREA

) A2 e FHE ggog o} 508 A4H A&
A FEne H(regular grammar)g ©]-83td S FE FHAEHA At of
ATE YukAEl B AA9 QFE HABIA P ¢

A /\f;l ol KR
o %lﬁ]- e 1}4 ; ;01- X d(date expression)ell A EAaE eFol daiMT B}
(dependency structure)2 WHAZTE FUT W2 I 7} o)) M7] WEe] A2He] EBFA 2 FAHe A

Aol ARATE ABTEE WBAAG F WA Ay
T A9 gETae vad Had 5397

)

= o £33 A B28d 2ANE dolg A 2 202 AEHE AR
g3 E4RY Aoz AMGH (2¥ D AMAAH AS9) ABS TobEy] o5 AlzdoAe 2w _Q_%’.g 2
F (), Q% A dA GAZEE &9 FAdH, (3), @) sh= Al2HS FANGL o] ATHE 0B Taa
E F A dAZRH =29 APA Tl T 9e AL 2ass] 99 WﬁZ](mdvmeS)% o) &
B =88 ved Zeo] 7Y Uk 23 B-EAT o] 052 AT CRFHE ALLATo| AF A=
£ aen gRga, 3P A A% Y SN wee ond o9 efe Tese #4248 A48,
AA ALE AFEL 473N AF APE 9% oF A Sbe] BAo A= wolol shibe] Qawte] A% 4 9ot
g 2 de At 2dg AR 53 AQARE AA = A5t o8 AL F4srec
gt wR oz 6gdA AES dEh Gnd  [gelds  EADDS  o]&s:  ALEK
(Assessing Lexical Knowledge)olg&t= A|2€& Al&35}o
2. B3 AP go] AEoA 8% dolEg Fopd 4 drh o] AT
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A AT e g 2 s
At AT ALY vnE %31101?‘3} HE <
d o4 oglth =, FE BAdEe ditdez 3
Aol sbsdith. 18y " axe Ao
T SlE Fo BHES ASIYFLE ATk dh HH
A 245 FAAM A7 A9 £3% A3 /A
TAE AR, F EF Abolg AojHE v w3te vy
LR/E oy,

(2" el Kol Al2" A HANA ALEHE
A o] ~(knowledge base)= A} (lexicon)o|® A&
F Aust FEE, 28)ln wo] EE F(phrase) 7+
9401 BE7L Aol Aok AF AR A2"Y HF &

FEA Gt A Gty vag B dod &
/\PE-E: gk Haoln], FAlOl ZF Ag dACNA doR
R Hiolt.
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o 1% ot @ X

31 XIS MH Aladel AH HE

A% A Azxdel Agste Adds 3 AR,
FETA, B Anst £FH Uk AF AW A2
9 A% Adske 4 B 057k £8D 5 3] WE
o oF BAE ALY & USRS ARE FAAo} B,

3.1.1 93 AW L Foo] AR
ojFHRE dvtdoz Zt oy wold id FAL,
S8AR, FUTI AR To] ETFHL 5o 2/E &
Aoz Asr] As) (¥ A BHE uieh Zo
“go_to_home"°olZtE LF7F X 5o} dEZE AMAd
At & ol #¥AY ¥ o] “You had
better go to home”d ®, 2F JNEFE o|&3d
‘go_to_home'& 3}t w°1 doz 48 ¥ & 9l3, §
Alel “IDIOM-MISUSE"®] .57} 243y AE3 BdFL
‘go home'¥& APAARE T3 & & 9ot
FAE tig Agel 4 A8 AA olf F s o
AR ALHE Bo)EL F4 Fool2 Y F U
g Folty &, & “I can swim”¥ “I am able to swim”&
Y EFoz 2549 ‘can'® be able to'7} F9ofe]
7] WZolth. FExte @t LS AYE vlusty] 4
M AbHe] Feojo] FRE %li Aloiolt ek B =8
A+ Princeton thatellA 2 AFe Ada]2 WordNet®[1]
W—‘?—H F&¢ 5o F§(synsets) BR Jg 7H9 A
ZF o] &3te] 7t "oy 7o Fojo] YRE ALt
%—4"1 AEE AdY 7 dEYZF 21 gl ‘SYNONYM
goo AR (29 3)dAM EAY ‘give_up’ HRd=

LEX: "go_to_home" LEX: "go_home" |LEX_ENTRY: “give_up”
POS: verb POS: verb ROOT: “give_up”
INF_CODE: IRREGULAR INF_CODE: IRREGULAR {POS: verb
SUBCAT: 10 SUBCAT: 10 INF_CODE: IRREGULAR
WEIGHT: 0.5 WEIGHT: 0.5 SUBCAT:

'CORRECT:  "go_home" WEIGHT:

ERROR: IDIOM MISUSE SYNONYM:

(38 3) AR o3 % S0 B
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‘SYNONYM' # =0 ‘abandon’elzte Zho] A= &),
o] ‘abandon’®] ‘give_up'd] FoldES ¥EET ¥ AT

A FEF AAH(lexicon)dls 628 79 Abd AEZ S}
7500 978 T el XA itk

3.1.2 7% 74

¥ FFY FE F2E gt FETHLE FTE T
H(phrase structure grammar)& 7|222 3o AT}

TAEL doj9 AE(grammatical sentences)S =
Auk 7RI FE Q F(syntactic errors)E ¥dsn e
H) & (ungrammatical sentences)g EAsl= o F oz
FEdn. #3239 712 gee (2¥ 99 2o 47y ¢
de FHeo] HEH7| 9% 27U (CONDITION)S ZHAMsH
HEo] g¢a FEHY Uk 21 A8 A7t sheE
BE 4o ‘e AFAE F dolut FEo] 4FHe
AL" & ok o] ALHH Yo e FI1H
FAHACTION)E FA| &9 ez Fd=o] 9ok
dREE9 vES Hslr] 93 7L FAEE Aste
T3 @ REol FHAY sHH, 279 ‘a flowers's
Agstz] 43 FHE ‘a flowerE Asr] A% FI>
HAed WAL Abol9) 4=(number) AR7F A&k gt =
g Agstne stk 2% dFd 2 =FdA4e
S At 788 AES Aste 13 Uy 244
(CONDITION) & 3R oz FAFACh (28 49
Xﬂ THRAN 2A44E& HAsle 34 _CHECK_DN_AGR'
2 A AW EE GAF Abele & URE AAEIE
i’*?, ol v gk(return)o] ‘Y de dwt FAXYE 2
B3, dhgigre] ‘o] ohd Afw eFTAHOR FASE
Al ‘DN_AGR_ERR 257} 2RSS gelgth A2
FE&H Qe FE FEL &F HAEE A% FEFE

=]

l"

l

rzku_&rlr_l

23570, ¢ HlERe A% FE FHol 2670, 2 AL
# HEE BEF AY¥ ¢ gle 7E 73] HAE BEF
316709 & A ] AHEH A gl

RULE: NP:np0 — DET:detl NP:npl

CONDITION: CHECK_DN_AGR
(WEAK, [DN_AGR_ERR], detl.agr, npl.agr)
_CHECK_CV(WEAK, [CV_ERR], detl.lex, npl.lex)

ACTION: _ASSIGN(npl, np0)
WEIGHT: 05
HEAD: npl

(28l 4) o 72 &l

32 M2l E9 He|
e A Az"o] Agds 279 79 dA o=
o AA A gAE <E >3 2

CE 1) Al28I0| Me|shs 272 S72t o
9_% kRl o A Ag @A
BA 253 §8 9 F |boxs, childs, toies
A} -’1“—755‘1 5% sugars
A 888 o F watchs, comming
v W F/34E g8 Hei
Yo [ow famouser, prettyer By
&F [Hz o7 intuton, nife
N = You had better go to home
A
o] AME 2 F now.
2yns o8 H? isa student (the period is
missing)
BAF DAL & A=
EE} AR a sheep / a bits
=
AL HE) 2 F a apple / an yacht
BA 27 0 F the Jane swimming
SR B o F for him wife
FAAL HAL 42 2F |much leaves / many furniture
- N She went to there / She
d2) A} 3 =
AN FF2F ks like healthy.
R It is better to me to go
A EF) $ 8
AR B 27 home.
HRE 2F more prettier / more pretty
G o= most successful / the most
Adw 2R tallest student
HEAL oJF O F special something
44 ES] oF an asleep baby
o] BAF YA &%  |He have a book.
He spoken French. / He can
A 8 2 F speaks English. /
He enjoyed to play tennis.
AL 58 9 F He got pull.
?"z—‘ A 98Y o0 F He has went home. .
i=NEIpY
2R [E2 298 o % She is knowing the news. TEEY
besAl Ho] UX 2F |He is the tallest students.
Z5AEY 2 F I would better go home.
. the book that I gave it to
o = =
o*}’ ‘r‘7}‘ —Q—TT‘ hlm
He is more intelligent than
mAL 2 =
B 2R any other students.
T He had better than go home
now.
Ay oF He is much famous.
A} 27 08 Although he is poor, but his
is happy.
S E U AL 2 F Which she said is true.
She is a teacher came to my
¥ oAl A =
BAWRA A% 25 school last week.
- She is the teacher who she
3 o = =
VAU F7F 05 came last week.
He is the man whom gave
. o 1 o= |me the book.
VAU B 05 He is the man who I have
seen before.
He e-mail to his wife.
U5 AE BT 0 F |- He sent e-mail to his
wife.
He sends e-mail to his wife.
%4 BYA oF — He sent e-mail to his
wife.
w3 She is the teacher who came
&5 a AR = |to our school last week. Atylol
RIPAR AF 2R She is the teacher who FALE
came to our school. Ak

£de 48 AY 2R

I don't know why she did go
there.

— I don't know why she did
go there then.
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(29 6)9 dmFAAM BE 102, ot 29 #2 AHE3)
Foh 23) @AM nEEe SA4gezE FAER, AW
(mood), %¥*H(modal), AlAl(tense), El(voice), *H(aspect), F
ARE AMEAE, AA-F 4R, FFA AR Fol qlrh

Fejx oA, 7E 2A, W8 A9 A
g A en o A gAY Hrs

g R FEOE WP F
2 & e 25 A
1 1~27h 17} o8 1~2/4 &9
0 370 e 27} o4 e B

Farstel A% AT 2 wAn 028 Aole) 3
Fo B 6ol

pral
i}
AFE RFE 2L 42 9T BAET Foldt
[
[ =4

<& 2>% ZE& VITES do AHESA:

(7d 6% & AHE AA AR T IR 7Y
B g FAETE 2 @ A9 d@Pzst AYda yd
(2" DF 2L FY2HE ol&etd fARE 42 &

Aie7a=

FEa+e) g2HEo] “He is the tallest his class”®)i &
235t “He is the tallest in his class.”7} £ A&

, FEAY JFEL AXA in'gre] AHFHAS ¥ A
A st v, FEEH] AASHA 64 F 0
S UA He Ao ¥ £ gtk B =FdAe o
o Zo] AGEFAT vi§ FAFAE B8R FEEY 0
AfFAY Hy 2 gEF27 o2 A ujyol

AR o] Fojx A Kale Fa gt

o

FEA g AT FAHES 2EF U 2EHL
2 ke I ZolE AEn. § 2EYE e 2EF
o2 WEAT7] AF WA (edit distance)E A 3tshd

A T A2ER Ato]ld] Aol tholuy ZE T (dynamic
programming) Yoz  AAts] e FALEHAY
(minimum edit distance) W4& o] &3}t F 2EFH A}o]
o ARAG e A<Ynsertion) &7, 2HAl(deletion) &7, X
$H(substitution) &7 Al FF7F 715std o|ZEA AALg
AAAZ(@7F 2 olstoln AtAlE 827 £ AFAE
o] ojd Afele (2¥ DM AMdH &g FA8lL, 63
W & 29 A4 SCORE2E 93t JZ3 9 Af
A e (29 8)F zon, B =#rE SCORE2E
de AHgE T

d

9

28X} g0t She play a football.

football

(38 5) 2at 2F X2l 289l YH: F e AZEF=
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gt @ete] qET2E Dep_achy 3t AEY J&E+EE Dep_cehil shat
(1) Dep_cQ} Dep_ad] 2E = % NO_MAPPINGS.& EAls ).
(2) Dep_adl Z == Xol dis] (2.1)~(2.3)& WEH o2 3
(2.1) Dep_collAl =% X9} FUs NO_MAPPING node Y& %=
AEE A$ (23)8 FIsn At 3 (22)S T3k
(=9 93dolr} 28 o FY3 =22 e
(2.2) node X¢l &2]91¢1 NO_MAPPING node YZ Dep_colA 2teth
A5 A% (2.3)2 sty A3 4 node X3 NO_MAPPING 2.2 EA|FH},
(22 SYNONYM AREZ zZte dolZ FoojZ 73t
(2.3) == X9 == Y29 NO MAPPINGS MAPPINGS.Z w}H i,
= X¢ =2 Yo 4 £48 wash
A &= A dsf FAE g aTF FAANG
(3) Dep_a% NO_MAPPING .2 ZAHo| & w= 2tz ti3)
FAE FE BUE ZaAIZH
(4) Dep_c% NO_MAPPINGS 2 EAHo] gl =2 ztzte] t3)
FAE #S BUrE ZaAlith
{5) Dep_a$} Dep_c7t &8 7l A& d,
(1) ~ (4)d #4& EE Dep_ast Dep_col &3 da s,
AU FAIZE ZHE Dep_a®)t Dep_cE AA T

(O 6) T& 2F 2| ¢e|E

() 7 277F 370 ool HF3HTF= 03
2) A JETZAN E5F dFste =Tt PHA & FS AZHFE 0%
(3) num_node_std_dp = S8z} @ote] g@&pze v F4¢
num_succ_node = F ETF A MZ wjFo] JF L= I
num_fail node = AY &7z == F mjIYFHR Fe L—_E
+ g & 9ot _-_M;qiy]. oé;qg;( = wE %
if ( num_node_std_dp > num_succ_node * 2 AND

num_node_std_dp < num_fail_node * 2) then
HFAre 08

1
é
N

AELE Y2/ R/ @AZ Probd s 34

(1) e A4S 27 At (score MA):
if (Feid_ E”ﬂ«] _2F AMF == 0) { score MA = 2; }
else if (Feli_dA_7 /5 <= 2) { score MA = 1; }
else { score MA = 0; }

(2) T8 HAY 257 AAE (score_SA):
if (72 “474]4 SF MF==0) { score SA = 2 )}
else if ( T DAY 7/ M <=1) { score. SA =1, }
else { score_SA = 0; }

(3) i3 A F A4 (score MAP):
num_fail node = AF S&F729 = F uPHA F& = Jff
+ gL HRou £AAEI XA FE = JF
if (num_fail node == 0) { score MAP = 2; }
else if {( num_fail node <= 2) { score MAP = 1; }
else { score_MAP = 0; }

@) FZ2AS AN
score = score_MA + score_SA + score_MAP;

(38 7) = AlS 2I8 7al2E



SERE, JgTe

SHT Qo IuzYe
& 44810
YEPZEE PEOL.

I
g ¥

SETHOY AEPEY mininum edit distance ¥ 2
By gEQXE Ol B350 +& AR
2 U =22 63ty FEHY AEYE HAG0
XOiE minimum edit distance d &

#4HSCORET) e

| l

return SCORE!

return SCORE2  return FULL SCORE

(33 8) FEA A= & H AU Y

FHE A5 A AN2d 45 Frtehr] HE FEu
35pd 422 IR 198FE ARe] AAz e F
T 33d AWE(H Fud oF 57 g, F 282%)S
Aoz Alge AAsHEth 32 $8a 33hd 84 4
olmAtstel geolsto] WEHNLH, et T 3 Fof o
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1 0.65 119 052 114
2 06 1.17 057 1.38
3 0.656 1.28 0.35 0.96
4 04 1.03 041 1.08
5 0.84 142 0.26 0.9
6 1.36 1.83 0.63 1.39
7 0.45 1.13 0.46 121
8 0.7 1.37 0.33 0.98
9 0.62 107 0.45 1.01

10 0.61 117 057 1.29

11 052 1.09 0.73 1.43

12 0.52 0.95 0.82 1.39

13 059 1.04 05 117

14 0.66 1.19 0.73 1.38

15 0.87 1.17 0.79 137

16 052 1.09 037 0.97

17 0.72 1.14 0.71 147

18 057 1.13 0.13 0.45

19 0.95 1.29 0.44 0.95
TOTAL 0.67 1.20 0.51 1.15
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KICE Automatic Scoring System (Ver0.1)
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110 234 don't know why she did go there.
0] :1 don't know why she go to there.
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