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Kim, Dong-Sung. (2016). English Caption Writing Assessment Using Abstract
Meaning Representation. The Linguistic Association of Korea Journal, 24(4), 235-260.
Since story-telling has been used in evaluating the development of language skills,
English language proficiency test such as TOEIC includes a caption writing test. This
paper investigates how linguistically motivated features are used for automatically
scoring a picture-description writing test. Specifically, we design to build scoring
models with features under the principles of relevancy, appropriateness, and
task-detailed description. For the experiment, we gather the caption writing corpus
upon several images. We statistically compare different performances among 9
statistical assessment factors, revealing that Abstract Meaning Representation (AMR)
produces the best results in predicting human raters’ scores. AMR shows the best
performance in capturing the similar logico-semantic structure(s) among various

sentential forms.

FAlol(Key Words): 71A18<5(Machine Learning), #Hs 2 Ad(Automatic Writing
ZkAdoi A g](Natural Language Processing), ZFE o] Bz
85 (Computer-Assisted Language Learning)

Assessment),
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2Eg ¥ (story-telling)-2 1¢]

M(Botvin and Sutton-Smith, 1977

L—E’ﬂ "}z .S

=

Hrlsket E85e

EL_E

Aoz dHA 9o

McKeough and Malcolm, 2011; Sun and

Nippold, 2012), TOEFL Junior Comprehensive Testtt TOEIC Writing Testol|4

* o] =& T

AAE 20149 AR(RET ] ALOR FxATATe APE Lol FPg
(NRF- 201451A5A2A01011245) ol g AAE AFE st Al o AAAES]

i) =29 wE 9FLE= Fzlo] Zolt)h

A7
L ZAAE A



236 | USH

o] Y I} WRteE &8H 1 9ltHSomasundaran et al. 2015). H7tollA £ Aol
HARHO] e 3 Aolu g ARlSe tdo R d8e Alshs A 2Heo] Foixith
o]E FElA AR & RS A3 BASKE Y T 24, dol A9k BRIt

B =2 Fxe 54 AR tigk 93 B7F 84= ofud Zlo] A o ik o
TE2A 2s A ZEE7] A M AAT WU 24 Fope Al SRR T
ol HdiM 54 ARlEl et Aot tiFe] I FH= FHetal Aol Wk a4
T o 249 9450 Age] /M AAIA Hel7] M BAARI WAe 283t
A AT W8-S AWstd thadt 2tk AFAE ARl ARIE tisl A E kR
=7 AEE Fof AL lest s diFe] £Ae FHAT ol EUE Feos
BE #4<5 ETS TOEIC A 22 AA 7120l et A det e daeet v 744
A dE 28 B4e doR ofudt 37 847 AdeA vlwsta, 54 74 s &
A5 FEelA oEd 2450 AHE M A dSsheA AviEsit.

Brew} Leacock (2013) T2 o2 49 A2 1 olAle] B71 a3 than, &
849t Heol ofvd E3o] e £4o] 1 Zasita F4AT. Aete] A=
AR & AEE BARE] AR 54 3] 7] wlEol shaAke] Ak o] E¥ I
Aol 9laL, ewF oz FARsljof itk wehi A 29k Tl 54 ofv]Z 3o
o sEg=lofof itk o’ ¥ oule] BHE HUIE HT WA & Ave F
o] FHAMR: Abstract Meaning Representation)< 83t

a2

= 2:.7 r:}j Jn o
2 g

ox

ArolMe 782 ofn T3 deol o7le 538 2458 ETFANAM 5 AF
I vat NE 8450 75 AHE dS5shetl A Aol 28E=AE A4

OF ARy, A 84S AdsiA At AgshA A thide EFskEA 7
< FoA AVESIT: A WAL A BEe AYAES AEE X oE AE 84F
T 7P A™sA AAE Ashe Qe 2, 7ASRs BAE ojwd aIER
T8 ok AAIAE 2] ffelA A8

o] A7 T Al 7HAl AollAl 242 o] AglE &-83 o] ws EoRl AFHE
283 o] Bz 3k B dof us FopollM &&E = Qlnh AR R, A o] AAolA
g 7]&S &83 Abs A R0l 28] &85 Jl=Hl(Brew & Leacock, 2013), A&
Ao a4z ofugt a]150] Hojof sh=Aldl| tia WeHgo] ANE Aotk A=
AA A A AEFE Ho] F37F 8102 AM A 7|F scoring rubrics)s AWkt &
€9 Aotk



2. AR Aput

2.1. g ApE

a7

U 18 1€ 71€shke At e s 2A.

=

a9 18 7P A-3] 71e3l7] 8iM= (bear, stand, iceberg)s2] BAS ofF7}
8751 “A bear stands on an iceberg.”1 “The bear is standing on an iceberg.”
o 22 230l AR 7IeER AdE 1oy oA} Avd A duid® ti-gst
= Zo] oz}, duivE tieFHEz ey wet A3 tE o, o, 75 AYd
Atk I8 10 teiA (1a-) o] TRt 71eso0l Aol At mddA Aol a2

=3t

(1) a. A polar bear is standing on an iceberg.

b. A polar bear is on the ice.

c. The polar bear is standing on an ice cap.

d. A white bear is looking at me.

e. A white bear stands on the ice.

f. There is a polar bear on the ice.

g. A bear is standing on an ice cap.

h. It is a polar bear.

i. A polar bear is standing on top of an iceberg.

j- This is a polar bear.
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0x

(la-) &5< AHsfor dohd, o] B4E T o= 40| oWAE 7 A43] 7l1e
] ;HO? St} oAl ek, A HEE 1, 2, 3HoE Ay, E I

< Adsljof gt THeF “A bear stands on an iceberg.” U}

”The bear is standmg on an iceberg.” 9} & FAo| st 7jEEolety, o9 g
TRAES 330 Wit of2j3t A WHHAE ofFo] tidt MO E ice cap©]
iceberg®} 22 ZNA & IR AHsf ok 39, “A polar bear”t} “The polar bear”
7F Z& o2 AekE A wesfof gtk B FHHOE “There is” Y “This is” 7} Al
Z 08 ZRAE Es) ok k. AFelA 7HE T83 8ae oudt E40] /N A9t
7P Agtetm, o] 4] nl-=g 7ot 7HE AR A2 oW AAJMA FEsok @

ol Afr= shte] £ A2
ATEE FE2T 7 Ao AR 49 FARE 7%l
= Afolell ©oje] mjdo] ofHx|E
= A97E 7P Aol =2 7397t ATk Li et al. 2004)= 54 ©@ofo] i £ME 7]
202 4 1 fARE SASM ST Fol-sAE dHe dAeEE o
Achananuparp et al. (2004)= TF-IDF (Term Frequency-Inversed Document
Frequency)— ﬁ%ﬂ AR S2jo] ojs SAA. o] AelM &4 2F dofol] 7123

At ¢ FolA, Tt} o] o Be BAE bl fAkeE e oY, &
s iﬂﬂ %%74]9} 2o ouz FEL ¢ yhe %2—01 #t}. Liug} Wang (2008)-
WordNetollAl #55 = ol 7te] fARE WEskelA 24 119 FARS A ©]
A2 T2 el fIA% ZE dolgs shue] WHER 537 wed ddd Tl
T2 BAE kA Atk wEtA FxstE o] Ebsslr] weel dAdsiA 4
H ov] =g 722 34 A2 oyt
A3t Ade %L% ETSollA] Bo] o] Foixith. ETS| 22 H7he= 7|82 os e
A7t ] & PR o] FolAY, Hlgoly 4] 5 oY olF2 LTt AeAA
A zwlo] A7 8l 10&54913}. E-ratere}al W E o] A28 IZF Aoz 29 1) b
oleE ]H}_i ofAle] P2lo] & A TTHAttali & Burstein, 2006). ©] Al2=ElolA]

Fgata e AdEe B, 84, 28, 74, =Tx, go] Ao, ol S5elth AA
Wz & ELH A7+ A Bldojele} FEA o] 0979 Tk AEE A HH =TE &
A ok
Madnani et al. 2013)2 71 £4-2 &9 2= g2 229 Ad7 AdE ETSY o
Tzﬂ R 7123 AT LEA. o] ATl & A7 Ak 53 A A 71E
< AN, 7 TS At ol Aske Wee B7HIT ATelde d7t A
ZIAF AR 229 FAEE SAYEH, 7IAA A 84 n-gram 719 ZAMS frAb

3
9|

H,



% 24 W2 BLEU (Papineni et al., 2002), /@& 7|Wke] A5 ZoF 37F B2l
ROUGE (Lin & Hovy, 2003), A TR A 3 Dol A A, HAE ©E
o gk A, A WA 24, 24 dol, 54 g3 F4] dolEd] AHE Wk Fo] aEH
Atk

Madani et al. (2013)9] @7l Sol3t M2 =4 A3 %7} ¥4<l BLEU 7t b
Wb 8250l HlsjA HHIAS5E0] ZAXE AR #A YeRdtE Zlolth wekA
2A 28 BAo] B4 nf2} BF 7|20 st onE Wk ATolHE ngram
AdEd 2L FAH FAo] oW ddAol J=AE AV EUT £ BLUER W3
Aol UeAE S ET

Papineni et al. (2002)9]4 #A¢ BLEUE d&f &43 25 W9d 43t A=
drht BE o7t dAskevte| Higelth FEI} e A AHe n-gram®] 2712 A
TEkele B AEE v o] At W2 78 ERA AREE Tolzh MeE EAellA]
drpt o] AHHJUEA AR sk Aotk & ATollMe AR 7Iee] He B4 4
alA o] BRI FH A driy FARIAIE Be e 28, AH 24 F
A7 ojn) g4bol9lo] BLEUS T84 Blagith).

ETSOl|lA shute] detolut 2 7)e] 45 ARstr] flsiA e 20| craterghs Al

do]th(Sukkarieh & Blackmore, 2009). ©] Al2Hl& & Aol EEZ 3= AT
A SAT 7P FARE Alz"lolth & A9vF 34 ofv] Bolghs AlxEle 283
ofnd =g 125 ZAshe 5791 smatchE F4sh= Hhdd o] AXElE 3TAZ &

A Alzdlo] Aol A Alz'ld Aol Ade 283 A e T8I
C-rater®] A3 52 A48 A9std vt 20 AEd 71e0] He 4oy gt
THLE 7]20] He A e AT AR S22 skl £l ok} ofF A
AR EA0 g FAEH, o] EAES Ao F A rds e Aok A 2y
A 2] A9HYd AR dadlsel A TR A Hed, daesd 718 5%
R 7 2 9499 A 930 He 2437 vlawshA doh il 714 o 23]
& 5 g o, =@ I, ARG, SARE F8AR] &F BA tid el
wEtolY Tﬂl@r HeRlel =g 8 A= A3

71 W ES B A7 frAbdol B ollAlo] o] opd g2 4] A A

L

1) B2 2% -] Ao 298 24E Fo| =24
29| =R dHe 2o AH 7P B ARAE BT Attali & Burstein 2006). %91 74L& Hi
B2 429 7&% %91 inE T9& %“8} 29 =R dAL A=l AelA AA|, HH A

2 24 w% el 2o uﬂs Aolth, % BAZE BAE AEhe e, Wil A%
W BARTEA dithe] ASols AERnEA s gl
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= 2
AE FrPAE geth w0 smatchS 83 WS =3k 29
Aksl7] Wi =3t F27F LA FAEJEAE A- wekA B AT coratert
27 ofnd =gTEE R dite] 7hssith 53] =

T AL crater TREE E7F5017] wWiol, 543 ofn] 34 283 Zlo] o gE W
lo]t}, AFNAE crater7} AHT A H7F 8AE WF3A smatchE E83 WAE
I Rty F dolr, F =aseAl, g =3, A dols2 o]y s ARE g
AallA g gAEolt

>

do

2.2. Y o] By

7] dgorle WAL A, AR, £4, Aelol tiyt WS AlESEE, “b/boy” =
boyoll tigt 7'd-& AlFg}. o] WA 02 “(p/play02 :location (p/park))”’= “play
in the park”9 7'd<s Ueh 1, oA boye 7ide] 444 “The boy plays in the
park” 789 B4 “(p/play02 :ARGO (b/boy) :locate (p/park))”°] ETB).

(2a)°] =42 (2b)ok Zo] 7 7] ARdo] #/4% =t FrameNet¥ PropBank 4] 7]
=9 kol 2ol want® AR ARGOS HEMIE wanter$ wanted things UER=
ARGI, believe019] A& believer’t 5= AGR0¥ believed thing©] ¥+ ARGIE
TAE o7]191M boy2l HE “b/boy” = want2] Aol ZFHEA|T believed] A
o= ARUE 2b)9] F44 on) 2L AR ol e Rt A 1= 1Y

Z #¥¥thBanarescu et al. 2013).

(2) a. The boy wants the girl to believe him.
b. (w/want01
:ARGO (b/boy)
‘ARG1 (b2/believe0l
:ARGO (g/girl)
ARG b))

3) 24e] 7]&¥ A= Banarescu et al. (2013)& FZ3HT F44
Matthiessen$} Bateman (1991)2] PENMAN 7] Alo| A AJZHE



a7 2. F4% olo| BY 8=

(2b)e] F44 9fn] BFL (3)F 22 3FH(triple) ] H&olth

(3) instance(w, want0l) ” instance(b, boy) " instance(b2, believe01)
instance(g, girl) ~ ARGO(w, b) * ARGl(w, b2) * ARGO(b2, g)
ARG(b2, b)

> >

T, 0b)2] 47 ofn] EAS (49 Do o] ¥RS SUs AT ol
Hol A Aet Qe A 04w B8] AR5l sk olulx|] tdt dojd EH A
ke oe) )7} FPsEleE, 7F EAFEY] Aol zjolHo] &R AHo| Tk (4a-e)ol 7]
£ olojx EHo| YT o|u2 PFEC, FAF AHo| HA| Bk

(4) a. The boy wants the girl to believe him.
b. The boy wants to be believed by the girl.
c. The boy has a desire to be believed by the girl.
d. The boy’s desire is for the girl to believe him.
e. The boy is desirous of the girl believing him.

grg o= FrameNet (Baker et al. 1998), PropBank (Palmer et al. 2005)3% 22
of Akdoll =8 A 90| ZEd e &= AT, AemA AT =3
o 7]&3t NomBank (Meyers et al. 20045 283t Zgdol Hod =& 725



242 | UsY

by SAR oM FEIT AoHE oud WAe FAHACE beneficiary,
condition, direction, mode, name, part, path, time 553 Z°] YA FAZ A=
= BYE ARk, 8 B, ARtolu 25 & %-Q]Q Hpol| w2} =akEs vEhd
T3 FAN BAE e 24 8480 EXHE A= XA 4L s TLsH
ZF3} ‘must, have to, should, can, shall' S 71%% ZeAY FA S o s x2s}
M, SiE % arg-unknown =30E 7|&E3th (5)= 80, (6)% cannot, (7)< o&A
where$} A3 Aot

(5) a. The boy did not go.
b. (g/go01
:arg0 (b/boy)
‘polarity -))
(6) a. The boy cannot go.
b. (p/possible
:domain (g/go01
:arg0 (b/boy))
‘polarity ))
(7) a. Where did the girl find the boy?
b. (f/find01
:arg0 (g/ girl)
:argl (b/boy)
location (a/amr-unknowny))

+ PropBank®| A 29 Fghe Fxs7U, NomBankd] Z#¢)

e A2UT. (32 A Za9 Aol Bbel BT Zae) A FYap )%
o] ATt

(8) a. What the girl opined
b. The girl's opinion
c. The opinion of the girl
(9) (t/thing
:argl-of (o/opine(l
:arg0 (a/girl)))
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&8 PropBankol AoH Z&Q) J3H& JUE HE3PAY, tough 73 20] &
23 2§ =gH o HsA .

(10) a. It is tough to please girls.
b. (t/tough
:domain (p/please0l1
argl (g/girl))

AR g ofn) AAZ 3] "ok (11a)9] “in June”S timeo|2hs V& &
Az 7]edn

(11) a. The nation defaulted in June.
b. (d/defaultO1
:argl (n/nation)
itime (d2/date-entity
‘month 6))

AP e EHF oFo glqd

(12) a. Mollie Brown
b. (p/person

:name (n/name
:opl “Mollie™)
:0p2 “Brown”))

B4 FROI 201 B, A, AMSE e BT A

L
1o
o
b1

AU =P TEE 33T} Banarescu et al. (2013)0] W= =4 3

£ ¥R FBtEE, AAY 7\‘7‘} WA 5o HHA o] ot gltt olgd xS
Uik Ao} BAS T4 Aelehe £55 ARG FA%th 2eu ARk os A
st AYd BPRT Ao AHA fi FHo o AFdrh =13 EAT Ao Aol HF
317] wjiZoll, FrameNet®|t} PropBankol g e JfE dlgsls EATE
Els

ol go01AFd0] |

F59 zyo)

it 54 A A5 ) ol A O o) a8, A% Sl “John
Ae ]9

X3 A ek E= Ao Al
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44 9]13] /S Treebank, FrameNet, PropBank, NomBank, WordNet 59|

= B89 o AN =97t AR FREAET, Flangian et al
(2014)= }L?ioiﬂﬂ] ETR1 BAREA, AR, A4, ofn] S sla B
5o B&M Asoz T on| =¢ 725 F4A on] BHOE E48= JAMRS
A3, Cai9t Knight (2013)& A2 T2 £49] 44 o] 247t FAEE 574
3= smatch & AASHETE AFoNAE smatchs SE814 A A=) Ao He 24
F A tidol He TR RS SASAL o & AFlel E83ith #dd WES
2] st ta3t 2k

[¢)

iﬂ%lﬁ tﬂ gt EW “‘6‘}”4 o) Al2H 2—8— I Ao}l =g2E BER T3
A, A2 TE Ao ARE S8IPohd 4 ofn] 233 ddE Az"Ee E AR
ZHE =372 ARE TINAA 249 =8 oH] 72E AFHor 2
et al. (2013)2 3 Y&l CKYSF T2 duEEe ARz
Flangian et al. (2014)= 49 20X =325 A8 142 §39 HolEE 21
FAF 5K Lagrangian Relaxation) 71%< 4-&gt.

Cai% Knight (2013) F42 oJr] ¥A4E2 249 =8 72 74| A4S &
T =74 smatchE AN FAHE 34 dele va3t 2ok $47 o 244 49
=g 9n F2E (13)F 2ol 35Fe] HEo = AT ItHCai & Knigt, 2013; p. 749).

(13) instance(x, like01) » instance(y, boy) ” instance(z, girl)
ARGO(x, y) N ARG1(x, 2)

E3F “The boy likes soccer” & (14)° ANE 3FFE9] FHEolh

(14) instance(a, like01) ™ instance(b, boy) ” instance(c, soccer) *
ARGO(a, b) » ARGI(a, ¢)

A2 MARE {x, y, g+ {a, b, c}oll tielA 67FA9] A= TE L3 dA
ol Wz, (15)%k &o] Azte] dA(M), FHE(P), APER)I F-Hr(F)= 4=

2
mln

Sl



(15) M P R F
X=a, y=b, z=c 4 4/5 4/6 0.73
X=a, y=c, z=b 1 1/5 1/6 0.18
Xx=b, y=a, z=c 4 0/5 0/6 0.00
Xx=b, y=c, z=a 4 0/5 0/6 0.00
X=c, y=a, z=b 4 0/5 0/6 0.00
X=¢, y=b, z=a 2 2/5 2/6 0.36
o714 M2 Bes] 423 358 BAY go= F 6719 35 T 2 JW7F LAsk=T)
Q

o goltk. P= F WA 4 35 7& F A HA T 70l vlsiA o= B=rt
sk 9] HlEolth RE AA| F ol A7}t dA|sk=Aol thet vl&dl Aol ok 1
g1 AZEF AP L9 FspEo] F/ Itk smatche F-AFE EUE F 7y 1 o)
o] FAEY 4 v] BAE 1Y FAEE SHITE A4 F 4719 353 o] YAEE
2 smatch A= 0.730] &

T ofn| BAe] BAE a”ﬂi’ﬁ.ii T4 gl ARgo] golsla, AxtH o g Ao
A ol Aibol HATE Aol e HFIUTh olHd AFE iy AT o] EHEY=
=EE TRA R 4, &Y, olall, A2yt A goldt He FRE Prh EIF FiHH o

& o o] AdES st Aol AP HAES AFHOE &8skt 1 537}
AUtk T EE F3} dAolu 221 wo] =ee) 2 BRIt =] oe AdstA FAR
}A(paser), El7(tagger), 871(chunker) & 2] o] Ag] A=|e} A-3s] Agte] 7453t
55 A&tk

O

E‘FH“

4) FAPA e distae] AskEel thshd1-43shd o R Yol 124 ok Shed AFE 21 9
9] meo] ol e 9T AUl F08 Lz A5 el ARAES| ol
a@_@ NE 222 Aok Ak ofdl ARFE AYF 2AL ANsNok Yow), 25
6 = 121§ S A TFA Fo St AR AL A dE
BE 49 2] 270l 124 o ST SIS VRl of Be @ ARGl A
Aot

7

rkﬁ Iﬂ Olﬂ ri
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A1) ollA 347 o] Egol 711 Ade] EFE 5 9 7
ASISIE), 28 ol ek 2ol JSAE ERA 23] AR, YL wﬂz
7 71eE AU DT, EH B AN} L G A9

M oo
)
i
rot
L H
Me
(o

i

Aol 7168 3 e AT TPk BAE 200 Bt BAVL B 2, 9F
A, 43 E30] BL g AN TPk IS A A A9 S A%
2 FRHH, AR AT o] BT ATOIEE 49 A9 TeA 1 9
o A 0|2, H4R, BAT 5 e AARE THUA g Qud e weign
EF beFAT G| ALHE A% AT AN FAFAY A% o] 2H 7

5 AT

5) AR Af-olle ARAYY] AL dong, Aol sjad A-e-wE vk ATdAE JAEU &
4] CCL (Creative Common License)t} PD (Public Domain) 9] Ej717} 7Fs¢t ARIE H9THe
IHAT

6) oIE oA 49 I3 A9 “The umbrella is yellow.” ¢} 2-& EAE T Qi

7) 439 BA4E aRsiA, dReR 7498 4 AL AR and, buts}t 2 BRI #AME0] £2ad

& 1Ak o] 15 B AP 109 R 1de FRe MAAPEE v ’é*]?ﬂ%tﬂ, &



DA A FJebolAl AH 712 AWsla, 72F AF-el 1, 2, 3Xq A o] gh= Ak 570

A A5 Aok F 3,500709 o] FHENAT FHE B8 T 8ol He AE Al
ﬂoh 1,000 70 B8-S aHATE ARKlo] oJalistr] 47] wiiel 7|<d IH%EQ H] 1
SIEH A FARTE ol& thAl E73A 1, 2, 33 Aol A3t TAERE E/3tas), ©f
BAE T A FA=d 98] 2 £32 107 ol3tE FEIth

Ago] B £ Aol 22480 71Ed 44 ou] 49 EA4 wet 4 A= o
2 347 ou] Ao =5 ot dgow Meudd, FAH R ggat g g4
So| 5Y3 Aoz HFHT

ri

r

(16) a. BAT) ABARL TFSIN AT TE BAY ASE 2 T2
7} #tHThe book, A book, The books, Books).

b. AR 78E =8 72} SATE 788 =% 729 598
T27} "tiThe destruction of Rome by Huns = Huns
destructed Rome).

c. Y =¥ 7XE ZAN £y OE Ave 22 s AT
PeH=A|, 5 H F 2 A9).

d. o4 WA} Qe Bee =% dAo] TYUSERE 22 AR
gth(John gave Mary a book = John gave a book to Mary).

e. There T2 ofd &3 344 o] 4 727} t2H, A=
08 7%= HG3HThere is a book on the table. # A books
is on the table.).

HIEH A 9+ aele] tidte] HA =% AT 22 R o E 7Ad ApololA
AL e B o7 Atk G019 oY £ oF T oREY LF/7F BAE A
S 987} BSIT et R4 ou] 4 PEE BAS ToSH) oD 484 1
So] thao] HAE Siskh 97 287} there TEAN Bol WARYEH (“There are
a book on the table.), °]&d 9= tidell A AJAZE TS A e] BasHA]| F

RS AAYEE FAEAE AMAEE 23 A dPdelM AYAFAHThe cat

T AR Afelle Zles s 49 WAt UF AetA Uelth o212 43 iAEe] a3l o
& olal7} Zt7t t27] wjizelr] wie, A#H R ofs} He ARlE FALZ AgstA HAU

8) 2= Ao AH 7182 ETS Toeic writing test A 7|&S =g 33: /A 2771 fla, 3t
o] #og FAET ARIF Aol itk 24 oY BHA RFUF L, ke &3] oid F
N ol TR0 E FAHETE AR Aol qlok 18 EHA 277} ol o] djAo] o Ha, A}
213 AgAdol gitk (U432 2008; p. 26)
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named Leo is sitting on the couch.).
FEo] o] tEoE FAEY] wZo vlEHAL A

1y
=

A @it 1, 2, 3

Sl
HAER TE3 9o, 33 TRAoR ddsiy dgE 7P A 3T AE AN
24 ARl & g A3 Jlesle o= 3HET @ A3 Vet AER A3
o 1342 Ao glo] AR AS= A7 43T BARE 4foltt ¢ S0M I3 59 4%
o (17a-c)= 3402 713 A8L M43 BAI 20T, (17d-e)= 2402 A%o] & 7
A3 71e9 Zlolth. (17f-k)= A%< 71eshy] Btk 458 BAME 492 14 Ak 5
g3t
(17) a. A polar bear is standing on an iceberg.
b. There is a polar bear standing on an iceberg.
c. The polar bear is standing on an ice cap.
d. A white bear is staring at me.
e. The polar bear looks at me.
f. There is a polar bear.
g. It's a polar bear.
k. The bear is very big.
7 Hxo) o] He T4 o /NE AR ol shuel ARl ti 71&o] shu
Q

° OME} oA el BAZE 7}—6}71 wj o]k,
AT AU ot e B oS wadEth
(18a)%} 20| AAI7F h2AY, (18b, d)9} Zo] 42
FEAZE AHEEAY, (18c)9k ol o] WAPE BEAl A EE 5 olE] 7HAE ’o]

1>

©
=
e,
fil
=
olo
QL
rr
poy

PN
T
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(18) a. A polar bear stands on an iceberg.
b. A white polar bear is standing on an iceberg.
c. A bear is standing on an iceberg.
d. The big polar bear is standing on an iceberg.



ATNN T Bk LTE Tl Al b4 BHel S ABHULh A WA o]
G A ol Aol A Yokt Bkl SeAE WD F Qi ol F
A ol A 9250] A48 BAZN M A0l B BAES TET 5 9t
Jh olch Tl ek elzke] e SRlo] Heo] Sl B9 Maks A YA
& dolu BT, o] AHESIA ATIEE, ok} fAl EeAE BAY 5 9l 8

A7} olth. mpA o 2= Ago] drp AUsHAl ARl Arsk=Alol tigh 845912

& EE 245 Av 4%o] Anyol YTk AW A% 942 SR 54

of514, 724 0l TPAA F Bel 4, F =LA, R =, 4

T+ ] ‘o]' < H°HA'] J‘?:}E] ME]'. ‘IT}‘]'A g2 %74]

| Aok ool 2 fAXE e BA FABOE google 1T ngram,
7} =

L
=
2

U

3 2% BAE a4 ond BASH B
& ve4 P22 3 A2 oF W% smatch7h ALF BAE B3] e

b

ool ool

LEo] H= EHE 443 AJHY FZES smatch?] HASE U9 A3 g4
e, AR T st BE A4 £ FAESE smatch® AL, 7P A4t
E2 47 98 24 Axg RS il dF SolA AAE] AHetd et 2 3
W e 9l (19a), (19b), (19c)7F 242} 3, 2, 138 HE0]1, “Someone is pouring
a glass of milk” g= &4°] AHo] tiide]x, 27+ smatch A7} 0.57, 0.33, 0.29}
A 7M=& smatch H571 wjAR 948 7&«] A5 Al 33e A=) “Someone
is pouring a glass of milk.”2] 45 4L 3% S smatch® FA3 Fh3t Yot

(19) a. Milk is being poured into a glass.
b. There’s a cup of milk.
c. This is fresh milk.

Smatchol &3t AF A-AFe} 5 AHe AHE B4 E-ﬂz vk 2391
oA 17 57HA] HIFGHE 0.637F FH f& AAIAZ 24 g
gleb 29,

o) ATHRHL T Wse] MYH WAT SRS BAH PAolth AFE +1.0~0--104]o]4] ol
f, el A3 +10-407¢ 4T A AP, 106-038 FIT P 13, 102-+01
oK HHBAT o 2T ETSY craters] ASolS A% AU 45 AQe AR 0w 243
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a3 a3 1 a8 2 a3 3 a3 4 a8 5
ABAA A 0.691 0.844 0.351 0.688 0.546

Eg A9 NI EE FAHOE Ao R 19 BAE 06145 UERITH0) 19 37
oM EAA o' Aot 3 71Ee F4A ofn] 49 AxH 24 Aok 13 3
7F AYAE THOZ fill pourFAE ZEol AREE AT Pourd] -9 (20a)3
& B4 AGENTO 833h= ARGO, THEME®] ARGI, DESTINATIONS| ARG2
(20b)9} o] Hofsfof 3t

it M rlo g

(20) a. Someone is pouring milk into a cup.
b. ARGO:Someone, ARGl:milk, ARG2: a cup

A A THEMEY] 3|33hs 84S AGENTS ARGOE EA4I8h=
SFE Wk ok =3 (222)9] EA A DESTINATIONG dl9sHs 849 THEME
3] S5 ARG1O.E BEA3ta )

(21) a. Milk is pouring into the glass.
b. ARGO:Milk, ARG2:the glass
(22) a. Someone is filling the glass with milk.
b. ARGO:Someone, ARGI:the glass, ARGI: milk

3 o] smatchE 83 FAE S40] 449 35¢2 LafsiA driht 223
Tl A=A dibslr] wEell, (21-22)¢F o] Mz v =3 72 AE tEA
ot mebd 724 EAE AR AR A o] 28A EA7F HIEET
Habash®} Dorr (2001), Langkilde 2} Knight (1998), Rebecca et al. (2001)2 ©}3]
M 725 T =& 7200 712 44 ofn] 2] o] FxAHOE FARE FAA
o8 HYd THES s AT & e Wetelgtal FARITh vHrol A ek, FAb
Aoz Rt S0l AR 22 72UA ohdA] Wishks WL =& 729 7ol

I-
o
o>~‘ n
rL rul

o

A, 2Fs A ALEE AEsta It Attali and Burstein, 2006).

10) 719} BAI= 0014 14bolol] EAeh=t), 02 $Hg 89X, 12 g A& Yepdt 0.1~0.20 o}
& ¥, 0.21~0.40 T YA, 0.41~0.60 2H3 L=, 0.61~0.802 22 U=, 0.81~1.00 ¢A3 &
A5 YERAT
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o] & & gl o] W2 o3 /\d FZ(Lexical Conceptual Structure)S X
otk (21-22)¢ 22 FAE A = FRERo] oflg} =359 oA
3tk ARGOZ} H& B4 74 847} AGENTY &4 57} 7hs3
| 8= &4 847} THEME©| 7Fs3A] o525 o 7hssoF gtk
ojo} e wHE AL ol thdk A4 AAS} o] A2 AANA FAH 24ES T
o] Zasit} thA TP (2a)9] “Milk'E FEE 4= A& o] o FAE
B aahH, “Milk" 7} F& AASHEA tlellA] o] 7hssfoF g1l
oleldt FAIE THHLE A slAE B AAR thadt o3 A A2 A
T8 7hsstAY EEHolofok Ftk. A ofn] o] AR F2E A, o] T
WordNet# 28 03] A3} o]& LEZA| 9} & A7)k A\ 2d3s A47153)
Tha dh(Knight & Luk, 1994). 2384 Flanigan et al. (2014)9] Ao A Al2=8l&
83 3 A2’ WordNet] ojn] JH7F 234 ofFjol 7|22 ¥, O 5443 o9
M T2 LEAG 2 A4 7k AxES GEaA e durh @A AljkE Ao
A 719k Al2EE gEE ofF] AR o8] A4k 3539 AfEe] AH R duhd
AR 2-o] B A Qe 7L Tk &% AdEojxof & AAHES o]d g
ARE FE] AsiA TA BAIGH 22 o3 AR, =372 22 o3 id AR, 1
2o AA A AAY AN Tzl g AR S FEA R usior & Zlolthi)
S0 28 n-gram W02 ¥4 7k nlwg2)el BLEUS &84 smatchS 283
PAAY 7P & FE e 48 249 HTE AR R AEsiA £5 AR H2E
o} vas] Btk BLEUE thiide] He #4531 BE n-gram® ol o Y43}
T n-gram® HIEEY 9 HlEolth o] WHE unigram, bigram, trigram,
quadrigrams®] T3 n-grame 28 4 v} =3 L= 792 Zolo tisiA
9% 285 7hestal U 2l 29 2% ol H71k itk o] A2 AdE 7wke
2 smatch 23 frAbdol Atk 21804 =27 nie} o] e 2HEo] 9ol A<
st 9425 S5HTi(Madani et al. 2013). o]t 71E A7 ZAA £ ATl A
+ smatch®} Hlwd WP o & BLEUE A3t A9 smatch WA $Y5H 4F
o] Hl& BAEN A i £4E9] BELU#S 343t 7HE &2 SA4E A=sie o

o = 49 AEE AP BLEUS| 4ol st A7 & #7157] vzl

B
>
=
0
—

o

oL,
g
N
1>
o
N e

-

rot

11) “Milk” 7} AE IR R ged, EEHEE Wi SAUES st
(https:/ /en.wikipedia.org/wiki/Milk_(disambiguation) #Z). o] A <n|& #Hs}r] g
Zdo] dashH, o] Fo4 a4 Aglo] Bzl

12) 34 oul 24 A9 MdE A orH =8 TRE dol FHALEE Z8sa gl
Vanderwende et al. (2014), Xue et al. (2014)= Th=0oi3t A5 S A|2"lol|A F3F T | o]
=g 72EE 2831 Sl



252 | ASH
ZE FATY s ol U A9 AiSlEt, o] Aol dEHoR w2 HEE AH
T}13) A 4004 BLEUE 9] 43S Holed, -0.01859 w¢- W2 X%

Ak 53] n-gram< @] AolR 7|Hhs T wfiZel] ofn] F2H 8- 1 EHA &
0. BLEUX o|2i3t &A13E 238t 7] vlaoll AdskA] &3k A3 o] €t

&
i
e

Google 1T n-gram & FZ% trigram, BLEUX-E%], smatch¥§5T4& Z
g O IS SolA oudt addso] A AHAA ddAel A ]Fjﬂ Hyth
olgk AT om Ao] Aol AAZ Q1o FAgsteAE ARy A

Attali®} Burstein (2006)-> ETS e-rator®] A3 Q4% n-gram 223 2
AehE FE7 AR AR G A n-gram AHee] lojd | Ad s }6‘}7]
9lalA Z-EHHKuznetsova et al., 2013; Ordonez et al., 2015). =3 AdE9] &Jw]4
AEe BARRE RS FHA Az AFEH eAMdlel] fdiM: 8dn
(Young et al,, 2013). Dodge et al. (2012)% Atel|A] coie} =ak3aA| 9] 2pd 2239
=AMEE #dlA google 1T n-grame &t o]9} o] ofg] 7]E AFolM &89
n-gram< 28804 Al drit 24 990w AFseAE ’é}ﬁiﬁ‘;}.

o] (23a)9F 22 Tl AT FAAGH DolEd FEQ (23b) ANGER
=4 gES SA/Fss ATolME o7 el 7Rk T (23c)9‘r 2L trigram &

Z AT

b. P(s)= P(w;)P(wylw,)P(wslw,w,) = HP(wkle...wk, 1)

C P(w |wn*2wn*1 ]:[P(wk:|wk:*N*2wk:*N*1)

23) a. s = wy,...,w,

& el F dof e A oA T3 ot ARTt w8 4¥ =AY
2 [ e dolE 20T, HijE A2 UYoH o A o] TolE A EE Z9]
A AT A= 19 Aolle 5~10 (B 7.5), A& 2& 7~20 (H¢ 9.1), = 32 8~22
(B 133)0 & A A=t 525 o4 W @O 71 B}Th Brew$ Leacock
(2013), Sukkarieh$} Blackmore (2009)2 ETS9| T H7} A|2HIQI c-rater?] 790
AU F ©ol a7 B7F 8a= FFH Ytk

71E A7 B BAF A% daHolA 2A B A Ele 288k B9 ¢

Ay

13) & FAE AU@ olfr= YT n-gram©] F& FAHE YA HEE, FY n-gram & AU 73
Sole Aot AAY 8ol B B Fo| ¥ w2 AFE Uew Zlo] FHsy] wEelth

14) Google 1T n-gram 72004 TE FTHXE F2 AHE A5 29d AUE siA TE Zoizo|th.
o] IHAE 180041 HE 200040 7R MBS A 225 A8E BEUZ 1% o)A 433 o)
ol o] 23k dAA vReolXl I 2 F 7P YA O R WStk (Brants & Franz, 2006).
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EAE 283 92 U Kuznetsova et al. (2013)= 54 o359 &4 A4 A
7 Ak s ks 7H8E 7|22, Stanford dependency parsers 83 de
Mernefe® Manning (2009)¢] 2] 9|& 7 F (24)%F 22 SEAIE B4 230t

(24) advcl, acomp, advmod, agent, amod, complm, ccomp, prep,
npadvmod, nn, num, parataxis, partmod, purpcl, preconj, predet,
quantmod, rcmod, ref, tmod, xcomp, xsubj, attr, auxpass, cc, cop, aux,
csubj, csubjpass, expl, mark, infmod, mwe, nsubj, nsubjpass, conj,

conj_and, dobj, iobj, neg, pobj, number, pcomp, possessive, prt, rel

ATelMe olgd oE BAIE0] A vAE FFS TAHLE AHEI] HellA,
Stanford dependency parserg 834 EE oE WAE AW EI (24)9 &AL
ATA AN A FAE FEAT

Dodge et al. (2012), Ordnonez et al. (2015), Young et al. (2013)> 54 o7}

e =9 Ay A FEA XU 3 A E Aeo] ojvlA|d] AHAAE
AFoAE £ oM FEHe Ze &9 1AES A A o3 1729 A
T TEHIA gt rAEE U B e ¢ 59 SH4WAE ey, o B2 =%
WAE YeR7] wWEol FE4 A Ak AR 8 Az gAol Sl ol 2
< T2 Young et al. (2013)¢] O B2 &9 2 20| =W O Ade BAPL 7}
Sotthe BEIE AT wEbA 2 Ay qrEe] Aol AR 22 A HL
HARE O AES O ZAs] BAR ¢ Slvke A ouljith

ETS9] crater®] 7350l =32 T A9 5o $83 A 842 5t 59
Sukkarieh$} Blackmore (2009)& A4 842 Ado] e 948 B4 nlar) e £4
< BlusiA Aok dolo] A, AE =3 A aE k. ol2d 1 ETSY o
& A7elA I F AR 71 As S Hlude Aol Aok dole At 7t
B F3 948 ﬂTﬂE}h A3} W FEITHBrew & Leacock 2013). ATNME F
7H 848 aree] ool EFAFTE 1 o) F4A ofn] o] vlal s el =%

SAE sk Aol Ak vlalsks £ =dsAE LIk
2A2Y RN 2 7 2o Ade AU A ol ARl &

‘g‘%q’ eI, ]'4 M&] Qﬂ Ul:—ﬂO] 74- 74]5(}3() ]
fl@) =a+pBm, + By, +..+Ba, +eolEd, B2

Lol F1za (25)) 22 Rl

e Ao ditdE
AL 23(logit) T

_151 $
§\1

flz)=
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1
(25) f(x) = 1+6a+ﬂl;1:1+x’12.’1:2+m+‘{t;1:1 +e

ojegt ZAIXE AL thEdt 2ol ATl A& A7elA e A2 1,
2,3 A5 tdo] Hr, /i MFE asiM td 2AXE TN R At 44
o A aRlES 59 Helo® e F5 MU A 1, 2, 3 A=l oAPA EFRHE
7V 574]7‘4 o8 Atk A aQlEe] YA vER A Hroli] TASHA ==,
A e 23l HEs st ol 94 A¥ Tz AdeiAM ol 2 & =23l §
TR L’&E} @47} 49 A37} "ot

ATAAME ZAZY 374 Al 23S o] 42 ok Age A ATz
shtel gQlo] Malsh=t thet dSd =23l Mghe Asldt Aotk 23l Age 2 &
£} A EHe LJ«] A 8] frold £EUA ofdAd tiE z-AH S &
lom, z-ae] A 8 - mEbA 7R AA o] Thseh, Gkt @
?7}”“& Ae & it 5, 'Hﬁ HRIRI F dolsr, &M, Rl &8E 9 A
T4, & =35, Aed =%, A ©ol, smatch, BLEU 37} %3], google 1T n-gram
HQlEe] Aol WA= FFe] FAnFAE A EA Aok & 2004 34L& smatch +
BLEU + google 1T n-gram + total (¥ &) + dep (IE8A) + cfg (FHAHT 13
9] 4 + TotalArg (¥ =354 + MissingArg (B =8) + MissingWord (A€

N

ox

of) oTh15)
E 2. BXAF g7 24 Hud

Hel 45 EEA z-4k 29 p-#
smatch 3.456e+00 4.718e-01  7.325  2.40e-13***16)
BLEU -1.999e-12 1.051e-12  -1.903  0.05713
google 1T n-gram  -1.513e+00  9.173e-01  -1.649 0.09912
total 0.80404 0.33182 242 0.01539*
dep 0.06622 0.33064 0.20 0.84126
cfg 0.0226 0.00109 2.07 0.03847*
TotalArg -0.67544 0.31649 -213  0.03283*
MissingArg 1.11266 0.37398 2975  0.00293**
MissingWord 1.36167 0.48422 2812 0.00492*

15) 7 B43 B4 % S A7 R 324000
16) *or §o40] £ £330 WS ehlx, =& U e+ whe £28 et ol glod fel4

o) g A8 s,



A Aol A #HEEHE AL smatch, F @A, w1129 7 F =AY
g =3, Ak dolSo] fon|gt HEE AEHET: B3 smatch®] FAH A7} M
Q3 QR1 0% Yepdth 3 =3 729f Aol 1L A EQ A =3, Add &
oJTE Fa3% A-doltt. Brew®} Leacock (2013), Sukkarieh®t Blackmore (2009)°l4] +=2]%k
ETS9| crater 54 849 o] =gholu} =33} diie] w& AdEo] 7P F83 A
8471 Avke AR X3 A7 veth T 9l F83 A2 24 W F gl &
W At HEo] ol A E UERiT $EA AEE vket o] T ©o] e AA =3 o
ok AEE 288 5 vk & =3 5 AT ol of Aol =, ol#d A
Zdeo] FAA FouH SA4E otk Iy 1o A F o WA AEL T3
a2 AR YepARh 9 2 28 S 88 UERETE Young et al. (2013)2 AR &}
2t 2NN ou]F EAlE ofu’h g0t oW =3e FHslerke AA"T: Ao 7|2
A on] A S SAshs WHOR 9 A 12S 8T ol2dk =99} fFAH
= =33 fAMe UBlle A o2 &9 A 1139 A ARV 282 ThsAol 9l
ok

o AHE T EX2Y IARZAY Aol o] e A9+ smatch®t google 1T
n-grame 4-8¢ A7olth. EoJSHAIE google 1T n-gram®] 2V ¢l= AA 2 Yepu=d], o
& o2 Agolre o] gle A= ddr.

# 3. 2X|AE 37EM Ef2

% 2ed o4 29l pk
smatch 3.342e+00 4.634e-01 7.213 5.49e-13***
google 1T n-gram -2.06le-12 1.046e-12 -1.971 0.0487*

o2} 717 df4 o] 7FE3kAIRL google 1T n-gram©] =37 A%E ARE 233t 2102

5 34 = Atk Google 1T n-gram- Tolo] Aol &gk o] AHe|mg, o] 2pdo] £
A =goly =akgolo] S 22 £ e el E &

AFelMe = BE AFE EdE SVMS A4 7 23E vt sVMe
{i=1,2,...n) H°IE D7} &7 33 D={(z,,y,)}0A EA8laL, ¢, 7} +1, -127 ERHT
H loE] Al e FEdke 2 W (hyperplane)s 745k A¥3 g h(z) &
(26)3F Ho] AT = ATk (26)= FlAM 7 &3 DolA At Pil(margin)e Zto}

= BR7lel

17) SVME o] £72 A(kernel)o] et AFolME Ceclassifications 8311, 10, 203 w3}
7%(10/20-fold cross-validation)= &3t
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(26) h(z) =wlz+b=w,z, +wyry+...+wsz,+d

o] A Qe AFNAA ot a9lSol 7 Agetal o] Qe AFHE v
EAE SN Ade IA L= ARER SAEUS. AL AT A FolA
drig B2 A 7€ Ae7he S 2otk APES ZE AR oM v &
< A TR ol FAREAE S Aotk AHES ERI A TolA Fd A=
Foizl A9 AritE WA olth v Ly, obie] A
4 AET =20 ou7t gl Aol Wl o F =

T A8 Wt JEEtE e a2 Aee gt ofnivt gle Aotk

)
H

N

22l I (%) ADE(%)
smatch + BLEU + google 1T n-gram + total + cfg +
dep + TotalArg + MissingArg + MissingWord
smatch + total + cfg + + TotalArg + MissingArg +

85.041 66.811

83.231 65.217

MissingWord
smatch 65.225 53.478
BLEU + google 1T n-gram + dep 36.341 23.478

total + cfg + TotalArg + MissingArg + MissingWord ~ 45.329 33.478

A0 2 smach® 443 A 8 T AHEG} ARES 2 A0 UEpt
o). Smatch® A% 23159 2% Aol A% 21 AR WA et m
24 smatch’= 7P 28 29102 et 5] SRR ole ARBAE 223
fQlo® Uehgy] mEel, A4 el We acdows puE,

o

7Vehe Y%koz Hgun, ETSO| TOEIC Writing Test
7oA o] gHTh At G o F 71 ofAlo] A3
o2 A A= that o] =RellA ojud Byt 94t Tl AR A AR Bt

i o

G ST FRE AWslr] A 2Rl AelA Qv A g A 22 24



239 o] uidt AR, e B Ao] w27, ARIEG W8-S drkd Alds] B
sh=AE Brslok gtk AFollAe olelgt He 1A 9719 H7F 8A4F AR o
2] W7} 84 F =g F2E WUk A% ARl 4 o] 84 oA 2EE
= smatch7} 7P AA-g 242 YERGth Smatche 73 Akolddl fAMS =8]-9jv] +

1% 750 £ 7%, ol 2o 559 YAA B AU FHE U Bl
o) AT SJul-eele] By TEE FAS Ak 0|8 FAR 4B TN £38 T3~
24314 243 A3AoR B 2U5S AN 45 AL o3 A 71

A
Sk WS A83M smatch7h 7HE Adsite Z21E Stk
olgfdt ATZANE= AAFEE LY Ao F(Computer-Assisted Language
Learning)olAl ZHH o= &-8Hrt. Sukkarieh® Blackmore (2009), Sukkarieh}
Stoyanchev (2009)°4 ETS Tz A A2HIQI c-raterE &708HH cratere 938 T4
I 718k dEdE A Ve AseE *g’HOPU% ofg] EA3 vlal tide AT T8y

B ATE 98 249 448 BAE 247 on) BAE o 83K AEoZ MalA Al
B34 /1A ROl A RS Ak, HebA ETSS) cratertio} o £
o] Bg5Tk

FF ATelAE o) Ay 7k 28

= Tx Aot ddd A4 d

Stoyanchev (2009)¢] ATAE AHtaL 3l
= &% 79

R4, (2008). Toeic Writing Test F21&A17. A& AAFYOIAL

Achananuparp, P., Hu, X, & Shen, X. (2004). The evaluation of sentence
similarity measures. In Song, 1-Y., Eder, ], and Nguyen, T. M. (Eds.),
Lecture Notes in Computer Science (pp. 305-316). Berlin: Springer-Verlag.
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proceedings of ACL. 86-90.
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Knight, K, Kohen, P, Palmer, M., & Schneider., N. (2013). Abstract
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