1. W
2. 8t=+o] o] A8 ola=¥ HPSGO =87} A& F=

3. LKBe] 7|utst gh=o]o] Af of= #4
3.1. @& ZEA(Flat Structure Analysis)
3.2. YA G Z 4 (Binary Linear Structure Analysis)
3.3. 9 9524 (Binary Parallel Structure Analysis)
3.3.1. FEHEFTZEN Y =347t A T2} 973
3.3.2. LKBol| 7|9t 2 dT 2249 T4
FEW I TR 7 HPSG
5. W

@rolel B4 F4e Fow 54 9 sk 7
oA AHfErhs golvhy
®  a AFTE GH-E A
b. 4 3-5 H5-7F Ao
@  a AFE G- 2-E Foh
b. A7k 2-& P 8l-ol7] k.
c. £-& A57} -7 Fuh.
d. 2-& 43-olA 57 Fh
e. F3|-oA Hg-7h - F-
£ 3ol A 2-e A5t Frk.
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W (2= 44 2% AT A Awo]) 7w 3% FAHA & A=
o) & Afoles HolFe ootk (1a) [Fol-H A ol-BEAHE
o]Foxl AP Al EHEAL F-E1H, (ab)ek #ol [FAof-Fol-BEAHY
TAE o] Foxl I oujd FA O H(EHE-EA ) Afol= T =9
o 4 mjAlgtet) [FFol-3 A of-F A of2-F o] FAHE o] FoX (2a)%= (2b-f)
o} oJu|% FEE A O}bﬁ}

oly gt ol A oS FAMERACE A fsiA, oAl
T %% (Head-Driven Phrase Structure Grammar, ©|3} HPSG)S =&
7} #p# (Valence Feature)S St=0] 9 EALA EAo| W= =451
¥ =37} A#-& LKB(Linguistic Knowledge Building)el ¥+ 0}04
(Implementation)°] 2}= ¥l 1 B1EA& AFstaAl ot

=l 742 g3 Zrh 2dH oA = Sag et al.(2003)2] =F7F AHA
o] gt=ole] EA ol EEstA 5s Holal, el Ay ofssel sk 2
7 AEHE g gd oA s kol A Afe MR =3
7} 2FA G-ZF(Valence Feature Structure)®} 7+ & A<kl o] = HlEr
2 3 LKB ¥ 7@ HQlth gHolA = 3dEoA Al el 7]
HPSG(Sag et al. 2003) ©]&Eol 3] 2zt sHol& Ay E Y,

r°" -D' o

FFN lo OQL

2. #5019 A oI HPSGE =371 A4
T-Z(Valence Feature Structure)
AA, =99 HYES 9@ Sag et al.(2003:279)2] Foj-HAo]

(Head-Specifier Rule, ©]3} HSR)T% doj-R ZFo] 2 (Head-Complement
Rule O] O]' HCR)E eu7q

(3) Head-Specifier Rule
hrase SPR < >
p . .
SPR < > COMPS < >
A phrase can consist of a (lexical or phrasal) head preceded

by its specifier.



4 Head-Complement Rule

phrase word
— H
[COMPS < >J [COMPS < i, .., >}

A phrase can consist of a lexical head followed by all its

complements.

919 grHel mEw, goji= WEA] HFo(complement) SOl FAT
WA A3tetal Aok BlE A& Aol (specifier)7t A3+ ATHGTE
@)—@)2. Fog G FdF=oje A Hoj(head)’t HFO]
(complement)°] ¥u} == head-final language©l =2, 73 (45 =3

Zol #3F & gk,

4" Head-Complement Rule (revised for Korean)

phrase word
- H
[COMPS < J COMPS < 1], ..., >

A phrase can consist of a lexical head followed by all its

complements.

9 @ @) FHel A (1a) F7~7 FI-F AP TEE ¥
s e 2,

(5) (12) F~7} 9G3)-5 Algrsiopo] 8%
S[SPR<>, COMPS<>]

/\

[2]NP VP[SPR<[2]>, COMPS<>]
[1INP VISPR<[2]>, COMPS<[1]>]
-7t % 3] |-‘% /‘}%J_J‘jr
2) ogat RPL Aol WS 9ot A Wolm, Serialisme] Yzt 2o £ A
§¢ oulshe AL ohiahs Mg velEd



Tt (3)3 (@) WEW (b) FI-F F-7F G 2 ol

3 e 22 o] f 2 Qld] 15 (license) s 4| k=T

1) o3 Foj(lexical head)?l V(AFE3TP)= COMPS value’}
non-empty©| == Tt# (3)9 Tx7lEE WA stk (HSR
A8 =7h

(i) (1)01]’\1 VP( A -7F AFEeR)7E Qlsldtka shrfete ojw o VP
i word’t ok phrasec|BE2 113 (4)° FxRV|ES WESHA
dorw JI-23 A¢E vk (HCR 2§ =7h

olf e LAIE adsty] fsM ot 22 ATl 7hsE Aolth

(6) a. GAP Analysis
b. Flat Structure Analysis

c. Word-order Domain approach

(6a)= Sag et al(2003)°l4 A7 2 &F#A(Long Distance Dependency)
= 57 §8] Aljket GAP AHE S TRlsks w4 WHolt &, (1b) ¥
3-5 A7) AFFOE Mary, John loves$t TS FASE H
(topicalized sentence)©. 2 FFF38}o] A sl Z ol

(6b)= ol AlTA T8 Gy stxold 4 T2 dETx(flat
structure) @ ©]Fo] A Stk Hi, =37F Ao she] E(SPRI
COMPSE] )& oA &= &4 Wijolth. Fox BHFole stuz B
1, BE B3olE Ao A4 Ao r Agets r3s 7Hdsitha)

(60)= oS THstE 9 99d(domain)S HEE A5, (1a)9
(1b)e] FHE AAE Tt FO 2N A ol EAE TAFEY =

3) 92 59, A47(1993:138)% SPRT}F COMPSES T-&E&}= tf4l SUBCATo|et= &3#
AHAZE Fhro] FANFY = JRE wdska gtk

(i) SUBCAT <[ 1> AHEAL =T}, Aok
B4k Ak, s

(i) SUBCAT <[ 1, [ > ERsAl B, Ho
A4k olet, o}

(iii) SUBCAT <[ 1, [ 1, [ 1> AVEAL A7, Holtt

ol Ak ok, wych

4



ol thZdell A wiAlsk= AH

o] =wolME ol AW FolA (6b)Y WES TAHCE AuREA,
ool o] Apfojee] e AR =37t AH- 3 (Valence Feature
Structure, ©|3} VFS)E A|<¢tg Flo|t},

3. LKBo] 7]9Het #5019 2Hf ol 4

LKB:= v|=F Al tfghe] CSLI of2olA Hast 25 9 o317 7
dl 317 (a grammar and lexicon development environment)® Z A, HPSG
9} F383e Ad FZ(Typed Feature Structure)E HI®H O 2 3l QUt}.4)
o] LKBE 7|22 gh=o] Al Ss Alksts A =38 2o o,
storo] oy dHE Ugs dF X33 AoEE= A (2002), A4
.14 A(2003a,b) & TFHE AFwko] Stk

2 Aoksta o]& wiEo® o LKB &% TS HAAE Rol T
st}

3.1. Al §9.314 A (2003a,b) 2] ST Z 54 (Flat Structure
Analysis)5)

Aad. 14 (2003a,b)> oo EHTZRE AFHQA FATE A
2] k3, A H(1993)0] 71 ZEFe] ©ETx(flat structure)® 41 8ko] o]
£ LKBZ Td3STh

HA, sk=rofof| A g A]o](specifier)®} R % °](complement)®] o] T
S8t E6) COMPSREO. & VFSE weshste] 4 elstgith. o] & Sag et al.

4) LKBO tia|4+= http://www-csli.stanford.edu/~aac/lkb.html 3z,

5) a9 2AE HEthd, FETFEREA R d2g HEe] s A, AT TERE
A (Flat Structure Analysis)yo|2til s ARG THEFERES(N-ary  Structure
Analysis)©]2}al sh= Ho| f A Flojt}, Lok GIFete o AR 27 o]
2} FE FEA G T eEE Eded 4 Qlvk a8y oAM= ol
FoPde] HAET AFetHAA, o R =l ofA= A} 7EY folF IUlE A
|37 2 sio)




(2003)7 ¥l Wt T ok

7 Sag et al. (2003) Alg3.317d 9 (2003a,b)
val-cat 7)
. . val-cat
SPR list(expression) . .
] . COMPS list(expression)
COMPS list(expression)

71EAA A 82 thso Al HA R GEste] g LJstths) o]
Alo] 22 (SPR)©] whF T S wd, Sag et al.(2003)3} #}o]7} Qi

(8) a. intrans-vlxm := verb-lxm & [ COMPS < NP[nom] > ].
b. trans-vlxm := verb-lxm &
[ COMPS < NP[nom], NP[acc] > ].
c. ditrans-vlxm := verb-Ixm &
[ COMPS < NP[nom], NP[acc], NP[dat] > ].

AA R T

(80)e] FolEALE olZ Fh= EAol A
HFol-H7}e]-3)

A 24
ooz A e 2k [WEol-dbel-uFol-
ofle] THOEA 6% T

6) ol°ll theh =20 o] oM vFe 7d T =9l tiF o]&F YitomA
30T EAcldd, 29 87 99 g A9 EAolt}. o] EENE
oleo] fst AAA AFLE o1 Y= g e A3 Hol: MW

O A

TTHT W v H T
ANFOEN Aoz A2E 1EX* "43«1 7}0@% Alstaa gk

7) A7(1993)S wErhd, COMPSER= A X th= SUBCAT(subcategorization)©]2H= #b
dg AHgshe 2ol 1 AdE Zlojoh AR Al (2002)e4 =, oFgiel A 214
4, COMPsoﬂ sldats AUEA SCATS AHEaolt) 3.2, FE

mo

41y
ﬂ‘l 2
o i

val-cat
SCAT list(expression)

8) (8)= LKBY types.tdl e Aolwo] 3= A3yl A4 F+ZZ A Copestake(2002)
9] 7]% 9lo](Description Language)= LﬂrL Zo|B 2, Sag et al. (2003)2] %7] W3}
tha 2pol7b Qlvh LKBoflA 733t AAS F-3(type)d 2(rule) 52 ®7+ SOz
% LKBS] 7] WAS IdE wEch



®)

Close Close Al Print

P

S
.
NP-SUBJ NP—LOC NF"DAT NP-OEB.J NP-INST VP
|

E i W | |
NP NP NP DET NP-0BJ NP \f
| |
=0t Elﬂollkl "'JOIIJII DI:_|' NP k|§§ XEI
| | |
N N N OII == N

o1¥ g GEA(N-ary) TFE HolF+ 7} dd B8-S %6H AA
o] ojw 7 o]Folx=x AWr |7 A} olf (10)S A=A

T2 dzZA av [Fol-H5Fo-5AHS &4, be [HAo-Fo-5AH]
FA R o]Fol Aotk FH L] COMPS/F AdHE U E 3 ¢
& A 3 (coindex)E FAFHEZE F AT,

o]3F 2= OJTUE A%
1o = Al

T ooxx=T7 J

(10) a. S[COMPS<>]
[1INP [2INP VI[COMPS<[1], [2]>]
%dfr‘-ﬂ % ‘ﬂ% Abghoh
b. S[COMPS<>]
[2INP [1IINP V[COMPS<[1], [2]>]
% 35‘4 = QLJP At st

BEO B £A7F ARFFHY, WEole] A A ek WA Aol
Dasht. 8 (ool o, bE SIEA el F ipAE H

(11) o [phrase ] N H [ word ]
COMPS < > COMPS < [1], >

b, phrase H[ word ]
COMPS < > COMPS < [1], >



()¢ F FHZ BREAReE B2 2@ FAKCGE A M so]) 289 ol
uFolse ATE st FASOIT. 27 BA} o]9)9] EALZ o] Fol
4 B85 Aol Solsh wgole] A AL ol Folok
o5 1% EAR 3T SAFY S0l dde % AR BTl A%
A6l et ol Aol A Relst Besth o W AEFow e
WA S, Arleduneel  ARE AR &5 2F)
(complement)?t & std, BFojel /45 nolet & wl /= AAksE
t}.9)

(12) i) 94 HZod] 7o H7ke] A7ke]
N () o/l ul Y o 271 o
13 Ak 1 =1 2 3
2% A 2 2l=2x1=2 6 12
3% A 3 3!=3x2x1=6 24 60
27 9 32 75
ol 116

obel (13)~(15)= Al&d.1mAd(2003b)°ollA LKBY rules.tdl 3eloj= &
A arEow Fost ueM FAE T dHFEA, 1% FAHH 3% F
APEA] Hgoluks a#ste]l A ost 59 oolth (12)oA &It nis}
2ol A Mee= T grllolth

(13)  AEARE A Ul
intrans_s_rule := binary-rule &
[ ARGS < #1, phrase & [ HEAD verb, COMPS < #1 > ] > ].

(14) EbEARE A 270
a. trans_s_rule_1 := ternary-rule &
[ ARGS < #1, #2, phrase & [ HEAD verb, COMPS < #1, #2 > ] > I.

b. trans_s_rule_2 := ternary-rule &

9) A7tel7k A¥she A9 F9] A olntt ob o Bidsk, Aol skset 37tol
o] Ao}t Frtols} mFole] XA aedshAl HW ] ATt VTR
ol Ak Alad 3 (2003b)o M= B u67ie B #HE Fsigis,
ol BFoj9} Hrlole] A ztzt Huh 37he} 272 Fgsto] AAkst Aok,



[ ARGS < #2, #1, phrase & [ HEAD verb, COMPS < #1, #2 > ] > I.

(5 FeleARe A 670

a. ditrans_s_rule_1 := gnary-rule &
[ ARGS < #1, #2, #3, phrase &

[ HEAD verb, COMPS < #1, #2, #3 > ] > 1.
b. ditrans_s_rule_2 := 4gnary-rule &
[ ARGS < #1, #3, #2, phrase &

[ HEAD verb, COMPS < #1, #2, #3 > ] > 1.
c. ditrans_s_rule_3 := 4nary-rule &
[ ARGS < #2, #1, #3, phrase &

[ HEAD verb, COMPS < #1, #2, #3 > ] > |.
d. ditrans_s_rule_4 := gnary-rule &
[ ARGS < #2, #3, #1, phrase &

[ HEAD verb, COMPS < #1, #2, #3 > ] > ].
e. ditrans_s_rule_5 := 4nary-rule &
[ ARGS < #3, #1, #2, phrase &

[ HEAD verb, COMPS < #1, #2, #3 > ] > .
f. ditrans_s_rule_6 := gnary-rule &
[ ARGS < #3, #2, #1, phrase &

[ HEAD verb, COMPS < #1, #2, #3 > ] > 1.

Folst sojgh wEolel A 98l oY AN HHe Ao} Hrh
e Bl AL PP HFAIE Aol obd £ gk o2
of, F7} Yol & FrHtt BV FAR TAYRS(AS-

10) Aad. 1144 A(2003b)> ©]E3 FAFS AAE A Hsta Qlth

o “gt=old THelA FAL =&, H7tE XS the EAWAY Ttede AME O
7 49 doka & 4 Qivh uEkA o]& LKBOlA Al dE nlagAo)H
=7Fs 3kt

® “LKBY FxAl Ak wlio ©EF2o] ogt #A4L =387} HIlE2 A
stk (=D ‘I%Wr A7 S 219 &4 Wl wet Add 7EE 7T
of $l=d o] I LKBAA H5 724 AlEsks e Aot

T, ol gt ‘@ﬁh G T2 A9 sHAE T RoE LKBAA 2] 49 sHA=

Hopol & Zajrh & @A I AL GETFEREAS QAR Sk LKB A

2ET 2R hethe Zlolth kA dE T EREAS SRS wkek o AlAEL o

tf] MEAT(The Multilingual Environment for Advanced Translations)$} 22 AFAAAF

A A" A o 5 fFeE gl dE5Tx J|eo] 7ed Aotk

http://crl.nmsu.edu/~ahmed/Meat/intro.html 3%,




= ﬁ%, T el TJJrB}—: Tyl g

o]Eske = HPSGE| 7]+ A &el o5t Zoltt
Yty (1a) F97F 93-F AFgeioet (ib) ¥I-F F-F Al
oF e 7 o] ¢dls] sUdT Soje} RFojz o] ]
stal A2 o2 qrHel s ArgEojof ki, 1 grH el ofu et
Ax T ojge Aol

3.2. %A% (2002)9 GEGHTZEA(Binary Linear  Structure
Analysis)

(16) a. head-complement-rule-1 := binary-rule &
[ SCAT #2,
ARGS < #1, phrase & [ SCAT [ FIRST #1, REST #2 ] ] > 1.
b. head-complement-rule-2 := binary-rule &
[ SCAT < #1 >,
ARGS < #2, phrase & [ SCAT < #1, #2 > ] > 1.
c. head-complement-rule-3 := binary-rule &
[ SCAT < #1, #3 >,
ARGS < #2, phrase & [ SCAT < #1, #2, #3 > 1> 1.
d. head-complement-rule-4 := binary-rule &
[ SCAT < #1, #2 >,
ARGS < #3, phrase & [ SCAT < #1, #2, #3 > 1> 1.

(16a) #of 9l SCAT % 3 WA 229 &Moo AP 98 7 H(HCR-
WO RN, I} GI-F AGEh L A BHo] NP -

| ZAIAE FAE(2002)0] Fol-BFo] A 1122 ARGSOl F+ 742
o 38l o%% o] 72 Eo]n, SCAT valued] HEF5S g
n2, oFfuhA 22 (Binary Linear Structure Analysis)©|2} o]5w4d 4 3

11) 01

Hmr

_Xlloﬂll

10



)9 VOARSIT) S Ayt Fo] NP(EF-7F)8 VP(Y3-5 AlEdt
el Al FEACE ALHrh vyl o] A-gol, Attty o % &
H(lexical entry)®] SCATS < FHAo], Fo] > FAE F£MZ Ao}
gt ol & vt ol FEERE U o Sl

(17) S[SCAT<>]
[2INP[nom] VP[SCAT<[2]>]
/\
[TINP[acc] VISCAT<[T], [2]>]
H-7h < §|l§— A}%L‘zw‘r

olgf 9] 19HS LKBAA dlld w&S Y5t 92 FEiA Ed](Parse
Tree)$} T4 2} E (Parse Chart)o|t}. o] FoA, &3] &% FEE
MALEE ‘HCR-1'Y 22 A43d g ®gt ofyel 1 A8 =A7MAE

sola 571 9k

(18) F o) G 3-F AFZFEITFO] Parse Tree$} Parse Chart

M Parse Tree E@E B Parse Chart for "2 57)..° EJ@@
Close  Close All  Print Close  Close All  Print
3 Al I 2+r—o1@HCR O ~
N e BEB——2BHROL 1/o.%mwcm
| Y AFREICE ~2-3 9] HCR-04 (e 3
N NP P 3
| | |
=5 S v ¢ >
| |

<

Sk, (16) b~de o] SCAT T 3 WAl 245 AL vz F o

12) HCR-10]2k= #24S A7 head-complement-rule-10.% o] el 7l FEEA
B o7t Ui gojubA] AEF 37| fa8 At For uth AES

A 2o A BE-2 kA (2002)04 9 ¢hAlE] FAshck

13) HA1(2002)9] BA HHE T3 ek SCATS] PR £Alof FEstek
1) intrans-vlxm := verb-lxm & [ SCAT < NP[nom] > ].
(i)  trans-vlxm := verb-lxm & [ SCAT < NP[acc], NP[nom] > ].
(iii)  ditrans-vlxm := verb-lxm & [ SCAT < NP[acc], NP[dat], NP[nom] > ].

11



QA4e} dojo] Aghe 93t 2 Eo|th(HCR-2, HCR-3, HCR-4). ¥ A
b(HCR-2)= o3 @+ Argai) ] SCATS < H40°f, 50 >= 39l
o, “Ag-rpel ZgE Fo|7h FARe WA Afete] Hp-vh AT
A2 VP7F HEAAES @tk o] VP7F g1 acl 93] thA] g 3-E
ARAORA, FI-F F7) AHgetoet g2 [F40-F01-H =
=& G o 7bEI Hrh oFl (19)°] TAmAAECNA d

ii
_%
9}
7}
o w2l 7

etk 7l HOR-2o o) A3 @ 4 9rh.

-7F A

(19) 3. F #H - 7F AFGFSIFe] Parse Tree$} Parse Chart

M Parse Tree |ZJ@@] B Parse Chart for "835]=,.."
Close  Close &l Print Close  Closs Al Print
5 A 25|2——0-1[3]HCR-O ~
GET R 84 ——12BIHCR O doHer /P IIHERA &
| T AHREICE -2-3 [l HCR-07 B L
M NP = revetl ) v
1 | | < B
A5 2 N \f =

’é*#Jl At 3._&

B Parse Chart for “25...7
Close  Close Al Print

2z 0.1 [3] HCR-D A
Aot —1. z[a]HCROi\04 BT
e 23[9]H6Fe0\24 /\4[14]HCR2/

=0 —3.4[12] HoR.oo 24 [1BTHCR-3 i

12



(1)  a F77 G0 £ Frpe] FEEAAE

B Parse Chart for =2 57)...5
Close  Close Al Print

H =2t —0-1 [3] HCR-0 s
#B10120 ~1-2 5] HCR-On\O SO

22— 23[9 HCRO /
=0p —— 3.4 (19 Herooo 24 1BTHCR- gt RS
=
< I

B Parse Chart for "258...°

Close. Close Al Print

== 0-1[3] HCR-0
B3t 12 [6] HOR- on\0 ——
FE| 0 —2-3 [9] HORO /

2413 Hopa 14 [T HCR:2
= —— 3.4 [12]HCR.0Z

A
w

c. GIo)A H2 F7F FpS) FREMAE

B Parse Chart for "BH=ltil2l...
Cloge  Close Al Print

@3] 0l —0-1 [3] HCR-0 B
g 1-2[8] HCR oi\

B 29t ——2.3 [9] HCR-0 /04 [e[ReR1 - £
S0} 5417 HOR.0P 24 (1T HOR- 4 1-4 14 HCR-1

Al B FEENIES # Aurd HErPo Adte dossE 3
o] (21a)°A]= HCR-1, (21b)°llA1= HCR-2, (21c)°l4 = HCR-4%= F3n}
o} thE Whdel, ‘2E0e] Afe] #ojshe qF A shE o] HCR1Y S ¢
T Stk Fole £ kA9 fAe wt thE 1S A §eta, 53
ol SRt Adaglel FYs 113 HCR-19bs A &3t Zlojth oy
ko) ARl FA A g gl dojA e Fghakx Zdht

E35h (21b)¢] HCR-3> 7054 &dollA A vtz Skel vehb= 4
$-°] NP[dat]e} &AL o] Agont st fF oM, & $1A9
NP[dat]o|v} ©+& 7] NP9} sAFS] Agtel disiAe obrdd J8x 3t
A etk ol 9k wpRZEAIE, (21¢)2] HCR-4+:= FAF HFE kol yEh=
4-+2 NP[nom] AawtS 918l EAk= qfFolrh. wiwol, HCR-12 NP

_L4_|>J

13



o Ao gegiol WS PN A g WAT 2= FHolth ojww
oA A9 ATt FEE Arks A @A golg sy, du

A e rHERY VletE

ChAl sk, HCR-37 HCR-49F 2
AAdddejod =35 Ul A ol &

Hgo] F7HH oz Ao Eofof gt

(22)  SCATel o] 7He] 247t & & vk 7Hde Ay ded 3

=
a. head-complement-rule-5 := binary-rule &
[ SCAT < #1, #3, #4 >,
ARGS < #2, phrase & [ SCAT < #1, #2, #3, #4 > ] > 1.
b. head-complement-rule-6 := binary-rule &
[ SCAT < #1, #2, #4 >,
ARGS < #3, phrase & [ SCAT < #1, #2, #3, #4 > 1 > 1.
c. head-complement-rule-7 := binary-rule &
[ SCAT < #1, #2, #3 >,
ARGS < #4, phrase & [ SCAT < #1, #2, #3, #4 > 1 > 1.

T3 A AgE FAFCSRE Sag et al. (2003)°] Head-Complement
Rule?} (16a)2] HCR-17¢] x4l #olE & 5 Ut ofd (23)3 (24)
E vlus) 2k

(23)
phrase q word
COMPS < > COMPS < [1], >

(24) head-complement-rule-1 := binary-rule &
[ SCAT #2,
ARGS < #1, phrase & [ SCAT [ FIRST #1, REST #2 1] > 1.

CIERA

(23)2 (162)= H I3t Sag et al. (2003)2] 73 F2o 71gA £
| Eo] A

°]iL,14) (24)= (16a)F U HAY &7 A2 Jlolth A= o

14) COMPS9} SCATS #2 AHH 9 & X o7 H3it),

14



b gl @A FHE

R EdEolgts 23S 2 I JES AFGSE vyl AT (24)9

A2 SCAT Z|2Ee] =] el (s het 29 4-%(EHaAh,
Zelan AR (ol s el ol B WA =g FAF kel
< el o] = 8kt qFF oItk LKBAA & ol et F3<]

(25) a. head-complement-rule-1 := binary-rule &
[ SCAT < #2 >,
ARGS < #1, phrase & [ SCAT < #1, #2 > ] > 1.
b. head-complement-rule-2 := binary-rule &
[ SCAT < #1 >,
ARGS < #2, phrase & [ SCAT < #1, #2 > ] > 1.
. head-complement-rule-3 := binary-rule &
[ SCAT < #2, #3 >,
ARGS < #1, phrase & [ SCAT < #1, #2, #3 > ] > ].
d. head-complement-rule-4 := binary-rule &
[ SCAT < #1, #3 >,
ARGS < #2, phrase & [ SCAT < #1, #2, #3 > ] > ].
. head-complement-rule-5 := binary-rule &
[ SCAT < #1, #2 >,
ARGS < #3, phrase & [ SCAT < #1, #2, #3 > ] > 1.

o

@

o @S2 A vlal A U dE Sols A2 ARHolARE 9
TAHEY ARGS T732E Sty =359 X} A% A9 459
FREE grERo] dQsithes Al 54 G2 Ay =24
Ut Holth o] dF e (RlaZd. 1A 2003a,b) kA
TZEA (AT 2002)0] FEHOE JFHST Q= w4 T Z(Linear

Structure)®] H.F o] T AE7}F kol A oj¢S At dHels 4
galA S-S HojFr)

A7t (23)8] COMPSoA] K Zo] Ads A o2 ZAEHS A9 =
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=°] COMPS Z|AEFORE FASES 3= 3lo] 7 Sag et al. (2003)
°] HPSGS] Head-Complement Rule®] WFHOo 2 753 7 ?lxl o) ]
). o] 72 Sag et al. (2003)°14] GAP®B)S =<%]3F
=8, FH~7) 935-F AFgreroe) 2 b R uA
EAREA S = AFIFE T w50 VR(II-E AGAT)E

41l COMPS 2lAEfo R ZH He s & o), Yygdows
GAP9] 5/ (topicalized sentence, wh-question, relative clauses 5)¥+
=Ry

3.3. 4EH P T ZE A (Binary Parallel Structure Analysis)

Sag et al. (2003), Y¥A&H(2002), A&EH.114<2(2003a,b) T°| EF
COMPS value®| list(expression)°ll =35 @42 A (linear order)°l
w2l wdsts @A XA (Linear Structure Analysis)®] 43S F 3+
A1) gy, o] =R 7} =% Valence Feature? 3}9 =&
(sub-feature) =4 WHZA o7 wlX| k= WA 4] (Parallel Structure
Analysis)®] $1-& F3$tth. thA] 2elW, nominative, accusative, dative
59 A48 ze =FE5S e COMPS listol] 2z Hojxx ¢k
VAL?| 389121 SUBJ, OBJ, S-OBJE WH %= Fil, 71719 value®
list(expression)> 7} 3tth= Zloloh, 18]a, A& .14 ¢ (2003a,b) 2
G5+ F 54 (Flat Structure Analysis)¥ 22, SA&(2002)3 T2 i
%2 (Binary Structure Analysis)S A g19)5}o] 3= FH £5 =

15) Sag et al. (2003)°l4] COMPSS] FAEZ: T AHEHA U2 ¥ MEX 24 GAP
o] grEZO® ISty GAP Principles EYsto] Hl=FZA o]E3A(nonlocal
dependency) & 3aE 71 AUk

16) ¥-F FH5~7F AHgere] ‘<93)-Eo] FASH T AT Adete F )
G- F AFgerrel APt FASE o St Y A

17) 2319 Aad 1/44A(2003) 0= AAHA| ¢ COMPS s ©] 9 =
°] COMPS %M] A T Ao #AEE XS FEEAS Aleste] dAs A
s 4ot

18) 93] I3k, Sag et al. (2003)2] VFS+ 724 (binary structure analysis)ﬁa}
S FE4(flat structure analysis) 7Fe] AFolgtal & 4 S Aotk &, SPRE}
Head® A& FE1% 2, Head®} COMPSY AL dE727 HAs= 74013}
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olma} s} olzst HIWE JFEHHETZEEA(Binary Parallel
Structure Analysis)©|2tal o] F+ AS Flo]t}.20

val-cat

SUBJ list(expression)
OBJ list(expression)
S-OBJ21) list(expression)

oluf list value:= ‘YA, Ao e NP 5| 83t= Zoz B,
ol 3t Aok ol 2] (27)° FAF ]3] A(verb lexeme)?] A& FZFo
A€t}

(27) ;)erb—bcm ]
HEAD verb
val-cat
VAL SUBJ < NP[nom] >
OBJ < ( NP[acc] ) >
S-OBJ < ( NP[dat] ) >
19) ©] +=io] FEFFEANY YA M AL YAE FF vEE T HEl-aE
(head- ta11)91 PR 20ES ]85 LKBY Typed Feature Structure® +3&<l Aok

wj&o]7) % 3}tk Copestake(2002) F=.

20) ‘WA(linear)’¥} ¥ H(parallel)S ©]9} o] FE3ohd, Alad.11/4d<(2003a,b)9]
e gl Hts Ut 24 (Flat Linear Structure Analys1s)Eh_
9 w8t SAlE(2002)9 #4s A, Algd.142(2003a,b) 9] +4E @
EA, o] =EolA AdtshE wAS ol & “H, TE= & Y vt_“@. i
9 =94 7FsA, & 4T E 274 (Flat Parallel Structure Analysis)E W3
S Floltt :Lﬂur, ‘H(parallel) 7% A= 9 list value? 3] Q4THS
7148t kel ‘SEHETE = AHsA geth

21) Hgol= SUBJ, OBJ, DATS} %<& AAR EASIGEU, DATE ¥4 3

(grammatical relation)E YER= WHoF FAEEE S-OBJ(secondary object) %
kst o] Fof dist f-24 AP XA e A=

o
o

O_i_u
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rlr
I
OLC_},
=
IS

Aokol we} oheel A FRE TR,

(28) a. A5AL sE, #Eo)

intrans-vlxm := verb-Ixm &

[ HEAD verb, VAL val-cat & [ SUBJ < NP[nom] >,
OBJ < >,
S-OBJ < > 11.

b. EHEAL AP, ]

trans-vlxm := verb-Ixm &

[ HEAD verb, VAL val-cat & [ SUBJ < NP[nom] >,
OBJ < NPJ[acc] >,
S-OBJ < > 1 1.

c. Fol%Ak: Fuh Hfe)

ditrans-vlxm := verb-lxm &

[ HEAD verb, VAL val-cat & [ SUBJ < NP[nom] >,
OBJ < NP[acc] >,
S-OBJ < NP[dat] > ].

olgst AW elA 7t ek =39 71 Fx2E (5), (10), (17)% |7}
7MsetEE ()2 F e Uit 24 AAsd oay 72

(29) a. S[SUBJ<>, OBJ<>]
2]NP VP[SUBJ<[2]>, OBJ<>]
[1INP VISUBJ<[2]>, OBJ<[1]>]
d-7F K ill-% *}%‘lﬁiu‘r
b. S[SUBJ<>, OBJ<>]
[1/INP VP[SUBJ<>, OBJ<[1]>]
[2INP VISUBJ<[2]>, OBJ<[1]>]
CERS @4'-7} A}%'w
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(28)°] BAF Fdel WE =59 Adds fdAE Fol-Fol A 13
(Subject Valence Rule), =2 o]-3o] Z3ZF 5= (Object Valence Rule), ©]
ApEAo]-glo] A3 9f % (S-Object Valence Rule)o] 7H7} th3} o] 4 €]
Eojof gt

(30) a. subj-valence-rule := binary-phrase &
[ HEAD verb,
VAL.SUBJ < >,
VAL.OBJ #2,
VAL.S-OBJ #3,
ARGS < #1, phrase &
[ HEAD verb,
VAL.SUBJ < #1 >,
VAL.OBJ #2,
VAL.S-OBJ #3 ] > 1.
b. obj-valence-rule := binary-phrase &
[ HEAD verb,
VAL.SUBJ #1,
VAL.OBJ < >,
VAL.S-OBJ #3,
ARGS < #2, phrase &
[ HEAD verb,
VAL.SUBJ #1,
VAL.OBJ < #2 >,
VAL.S-OBJ #3 ] > 1.
c. dat-valence-rule := binary-phrase &
[ HEAD verb,
VAL.SUBJ #1,
VAL.OBJ #2,
VAL.S-OBJ < >,
ARGS < #3, phrase &
[ HEAD verb,
VAL.SUBJ #1,
VAL.OBJ #2,
VAL.S-OBJ < #3 > ] > 1.
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ARGSA AdE = =385 A 2sld, head daughter®] ™% VAL #-&
< mother®] VAL A& ¥} sdaof 3+& & 71 Qth o] 22 o] =i
Al AlRbsk= vkl o] VALS A 29} qfEs vHo|k, Sag et al
(2003)2] Valence Principle(Z}<F 22 )2 o3| wHdvE Zg W

o Fut.

3.3.2. LKBo| 7|¥t& FEBETZEAY 74

o]A (30)9) 3/ FAROE (13)~(15)9 o7/ FHo] FHHW HMojg K
of 2k A% 715E A3 AL £7b k. o) g wHste] LKBelA

o/ s gl FEEAsheA I AAE AHEES Ak (31)
A RS AR A Aola, (32), (33)> ), (25 VY G

(3 AF-7h Ak

M Parse Tree E”El@ B Parse Chart for "2235..°
Close Close All  Print Close  Close Al Print
S & H0h-0-1[3] WORD-TO-PHRASE- £

e R At e PHRASE/OQ [T SUBJ-VALENCE-RULE

NP-SUBJ VP o il -
| | 2
N Y . 3
| |

H=op &

1l

< ‘ 5

(32) a HF-7F ¥3-

il
>
>
ol
ot
X

Closs Close All_Print Close All_Print

s e % %2t —0-1 (3] VWORD-TO-PHRASE s
ST 8|S ——1.2[6] WORD-TO-PHRASE 0.3 [11] SUBLVALENCE RULE
NP-SUBJ vp < Lkl M-3[10] OB-VALENCE-RULE/ Al
e T ARHBHTH ~2.3 (0] WORD-TO-PHRASE

24k N v & [

< 5

b. 93)-2 A5} AFah,

M Parse Tree (=[5 Jll = Parse Chart for “215S..*
Close Close All_Print Close Close Al_Print
S - 43 = 0-1 [3] WORD-TO-PHRASE: 2

" F 50t ——1-2 6] WORD-TO-PHRASE. 0-3 [11] OBJ-VALENCE-RULE
NP-OB. VP T >

i e ARBICH ~23 5 WORDTO-PHRASE 1 [10] SLBVALENCERULE

N NP-SUBJ VP =

J ) ! < [

g3= N W =
| |
It ARSI
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(33) a A5} FI-oA 2o Fu}
b. A7t 2.8 8-l A Foh.
c. #-& AF-7b G-olA ek,
d. #-& 93-oA d5-7F =
e. Q3| -7k -5 Eh
f. Q3-olA £-& A7t Fh

<Parse Trees>

Close Close All Print Close  Close All Print Close  Close Al Print
S — s — S e
R B aRiiaciaey. S B it SN
NP-SUBJ VP NP-SUBJ WP NP-OB.J VP
| —TT | i I o T
N NP5 0BJ VP N NP-OBJ VP N NP-sUBJ VP
| T e | | P i | [ ST
50t N ONP-OBJ VP 42k N NP-SOBJ VP - z2 N NP-SOBJ VP
I | I 1 I I I I I
gsjo N v zg N v 4ot N v
I i I i I i
22 =0 FslolA =0 g5l =k
< T < s < B
rse Tree arse Tree arse Tree
Close Close AllPrint Close Close Al Print Close Close Al Print
& 7] A
T T T T
NP-OB VP NP-50BJ VP NP-S_0BJ VP
| i I U I i
N NP-5_0BJ VP N NP-SUBJ VP N NP-OBJ VP
) 7 i) ) i e ) i s
e N NP-SUBJ VP - Fs00 N NP-OBJ VP FslolA N NP-SUBJ VP
I | | | | I I | I
g3l0A N v =0t N v Z8 N v
i I i I} i
I =C 22 O Ik EO
< i3 < ¥ < &

Close Close All_Print

22— 2 3[9]WORD-TO-PHRASE. /
el WORD,TO,PHRASE/Z"‘ 131 OBJVVALENCERULE/LI‘ [14] S-OBJ-VALENCE-RULE: il

& It ——0-1 [3] WORD-TO-PHRASE: 2
810001 -1219) wonDrTorPHRASEt\& F————
[ S
[

< i |

CEAOhLT

M Parse Chart for
Close Close All Print

2 49t —0.1 [23] WORD-TO-PHRASE i
B2 WORDIOPHPASEn\
G 0.4 [15] SUB-VALENCE-RULE

6]
aslolM —2-3[9] WORDVTOPHRASE\ 14014 OBJ-VALENCE-RULE/
=0 34112/ WORD.TOPHRASE P24 113 S.0BLVALENCERULE” I
< 3

M Parse Chart for “25...

Close Close All Print

B3 0-1 [3] WORD-TO-PHRASE: A
4ot —12[8] vvowmowmssn\u T —
25101121l ~2-3 [2] WORD-TO-PHRASE | T

[

S0 B NORDTOPHRAEEA 5-0BLVALENCE-RULE- 4[]
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22 0-1 [3] WORD-TO-PHRASE- g

2510120 —1-2
5ot—23
=0 —a4

]V\/ORDrTOPHRASEi\
0-4 [15] OBJ-VALENCE-RULE

6]
9 WORBETO-PHRASE: SOBJ—VALENCERULE/
1

[:
[
[
s WORDJOPHRASE\/z-a [13] SUBL-VALENCE-RULE -4 [14]

< (3

M Parse Chart for “ZS[0]...”

Close Close All Print

€8] 0 7l —0-1 [3] WORD-TO-PHRASE: i
A4t —1-216] WORDIOPHRASEZ\

e e o /0 4[15] S-OB.-VALENCE-RULE
ze , -TOA 1-4 [14] SUBJVALENCE-RULE:
=Ct——a4012) WORDJOPHRASE/ZA [13] OBJ-VALENCE-RULE”

< m |

M Parse Chart for “ZS{0i]...”

Close  Cloze All  Print
5] 0l A —0-1 [2] WORD-TO-PHRASE:

6] WORDTOPHRASEn\

ok - o [g} WORD.TO.PHRASE JPAIS1S 0BLVALENCE RULE
T S o - 1-4[14] OBJ-VALENCE-RULE
=t 3.4[12) WORD-TO-PHRASE/ZA [13] SUBJ-VALENCE-RULE”

ze

< m |

(31)~(33)2 97/l &l s A&a”d, 14d21(2003b)] T T TF A
MM o7le] rHo® AWela, A (2002)9] FRTAT A
e TAEEEE didol sl wll(Es s7he A A5kl
gk, o] =1l (30) a~c? 3709 FFH Rk

d o 1
%?Z—‘vi@n_ (30)9] tHEH} AR 247}01 & o]
iy -Fffi,(AdJunct Rule) 17§%h& B o= & ol

(34)  a F7tol AF +F
adjunct-rule := binary-phrase &
[ HEAD verb,

VAL.SUBJ #1,

VAL.OBJ #2,

VAL.S-OBJ #3,

ARGS < NP[adjunct], phrase &

[ HEAD verb,

VAL.SUBJ #1,
VAL.OBJ #2,

22



VAL.S-OBJ #3 ] > 1.

b. F7F°](adjunct)d] A3 <Al

A7k 7104 FE-olA -5 &2 =

B Parse Tree E“E@
Close  Close &l Print

=3 i
NesTBI e

N NPADIONCT WP
240} N NPSTEN P
PH 01 N NRGBS WP

_ I i
A5 A N NP-ADJUNCT VP
I
v
I
ch

fle™

Y
=

|
N
|
HE=

A

<|

4. FEHETZEH I} HPSG

o] Aox = 3.3°14 AQESH FHo] 7] HPSG(Sag et al. 2003) ©]&°]
el zk= oE Avra, B E9 e dAelA 3.39 Altel digh A
HhshE Al =ske $hr.

3.3°1 4] A|<Fst Subject Valence Rule, Object Valence Rule, S-Object
Valence Rule®] Al 7}A] # 2 &5 st=o]oA] FAF ol 1 =359
Ads Adyste del A3 AAA Wtdde] EHgIthe2) T2 o]
S Al qtzo] A3 HPSGS] Head-Specifier Rule?} Head-Complement
Rule FAF 3folol|Rt =3k¥]= f2°] o}ue}, NP, VP, AP, ADVP 5]
BE T(phrase), o] &1} XPoll 75 F&%H = dd fFoAtt (3), 4)4

22) TSk o] FAES Y Z2 VI dEE BT AT EEClth Sag et al

(2003) =

® Head Feature Principle (HFP)
In any headed phrase, the HEAD value of the mother and the HEAD value of the
head daughter must be identical.

® Valence Principle
Unless the rule says otherwise, the mother's values for the VAL features are
identical to those of the head daughter.
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HSR7} HCRS ko 9] =9 2712 98] oi7]e] thA &7 A4 g
(35) Head-Specifier Rule
hrase SPR < >
p N H
SPR < > COMPS < >
A phrase can consist of a (lexical or phrasal) head preceded

by its specifier.
(36) Head-Complement Rule

phrase word
— H
[COMPS < J [COMPS < 1, .., J

A phrase can consist of a lexical head followed by all its
complements.

SUBJ, OBJ, S-OBJ9} # AHE WA ox FiEste] d& + AU
12 7142 AAA T SPR, COMPSS} 22 AAEH AL 4 9ol =
7 Fxe ust Ao A e B 48 e e oe T 2
o] At o]F& vt F HEWHE FHE A AE 5 s Aotk

(37) val-cat

SPR list(expression)
COMP; list(expression)
COMP; list(expression)

=

Sag et al. (2003)¥ 3.3 (26)9] VFSZH-E o] 55 AZ3 ANz A4
T2E Hold 53 o
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(38) Sag et al. (2003) 3.3 FEWHTEEM ] At

val-cat . .
. . SUBJ list(expression)
SPR list(expression)

] . OBJ list(expression)
COMPS list(expression)

S-OBJ list(expression)

3.3 Aot =4

23)
val-cat

SPR list(expression)
COMP, list(expression)
COMP;, list(expression)

OBJ9} S-OBJE 717} COMP:;, COMP:9} #& AulA A2 upo M5
713 B ARET 7R AT o9 ek BRE FR(HEARE, &
AARE, AFEARE §)& Edsks 2ol The it

(38)elA Aljtd AA x5 vIFO =, Sag et al. (2003)¢] HSRZ}
HCR= U (39)9F (o) o] +4F &+ Uth

s

e i

(39) Head-Specifier Rule (revised)

23) WU} QiAo RE the3) o] nFolY A4S A B 4% 9

flo

Zlo|t},

SPR list(expression)
COMP; list(expression)
COMP, list(expression)

COMP, list(expression)

25



phrase
- H|SPR < >
[SPR < >] W [ ] ]

(40) Head-Complement Rule (revised)

phrase
— H|COMP, < >
[COMPn < J [ . ] i

9 (39)9 4 ¥ HSRS W, COMPS(574 Aletd 3ol A= COMP,3}
COMP.°ll alldE)e] valueo] thst Axe] vk Ho] 7]F Sag et al
(2003)°] HSRQ! (35)9} ThETh dharolofAi= WA oj(F0])7} HFojn )
WA dojel AF3 = Q1Y) wiEo|th
(40) Sag et al. (2003)¢] HCR# Hlwato], o]z} wordolok sth= A
oko] @it} EF COMPS 4l COMP,° & ¥Al3lel, COMP, A% 13,
COMP, ¢ 7%, COMP; A% 713 55 shhe] 13 I4o= e
Atk dFe] mI)AFokE o] &k Aot

T2 (39)F ol By A HSRE 7Hgste], shofex= o] F3E 1
= Agsty, 9ole] HSRE o] FH oA $mMe] e] COMP value’}
B emptyo]ok $trhE AloFE Frbsto] A gstw & Flojth

(41) English Head-Specifier Rule

%PR < > |
COMP,; < >
phrase
- H|COMP, < >
SPR < > ]
gOMPn <>

F3 (40)% o] BRWA HCRE 71 5te], statolo = o] +2L 1y
2 Ag3skar4), Folo] HCRE ©] &l ¢wel &9 SPR valueZt WH=
Al non-empty®] of $tthi= A|loFS ristth. Jofo] A FFoAE Hojrt 1

)

24) (39)9} (40)°14] SPR¥} COMP7} 71 o|&Ew% th& %r 217 f’ﬁ%% A= HelA,
7 StrofoA] Fo & BFo7) ofd A2 F
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Alojo} Agslr] oo WA BE BEFolEr Agsof st7] wEo|th

(42) English Head-Complement Rule25)

phrase SPR < X >
— H
COMP, < > COMP, < >

olgl gt Ao A el=, ofzol AHFERY doje ANE s AFAE
e Aeko] A& Flolek= 7go]l o Stk 1y o] 4o B
HA BFdAd S 47 feAeE T4 o= Valence 739 A e
et &40 A7 s ojol & Aol
5 Red

A7 o o] Afolers a8F R Aystr] flste], dFiHdETx
T YA AEL VFSE EYstal o5 LKBOlA F+d3ste] 1 &
TS AFsle] Hth SFEHEFZREA L g FREAo| kR A
TREA ms] 2 vt Hol AAH ol Sag et al. (2003)°l4
AAE 7B Tz 1 Qg2 T34 Wolux gt AL ] e

2 2k, ol ha—ow e ALA FE A 12 AT AAR
BT

25) (42)9] o) HCRE WFol57r9) w4 #4% nda Faue 29de) o)
TR JaAE, Ao 2] Bl S &
A9l HOR it3jo] Aot ojelat gojel it 179 Zt wgoR HY £ 9o
U EHETEEAS ol gahd GAPY BAE RO 52 29 57 QU Hlo] 2
o W 45 24N e, o) uhgel da A =t AT By
Ak,

N
)
ozi

?L
3
il
h)
ofj
_%
Ji
K
=
:Oé
ol
ol
T

O:
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vad.a1dd. 2003a. LKBZ 733k st=o] @3- (Flat Structure)

A, Ao G B3 2003 StEThI] WR=EA.

. 2003b. LKB(Linguistic Knowledge Building)®ll 7]%3t 3+
o] dE+x . vExda

A&, 2002. LKB - Applications for Korean.
AT 3] 2002-2817] AEEI]

A%, 1993. FEIIRE Fhro] £HL dofel Fu.

Copestake, Ann. 2002. Implementing Typed Feature Structure
Grammars. CSLI Publications.
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9% Al&: An LKB Implementation of Free Word Order Variations in

Korean
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