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2.1 HE FE=4 E3xl 7| 34

SKTe] 71249 EARE ofzlel 2r}on)

[3 13] SKT 71z SA (1)

R TR
Y 31
hs 77,121
2= 2,487,979
Fk A4 (terminal nodes) 855,350
H|Z ¢k A4 (non—terminal nodes) 1,633,492
HlEd A #3 402
e Eat 1,874,623

9 EE DAZ $AY Wi o145 L BAY BT Fel B
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(S (NP_AJT ©JANNG + =/JX)
(S (NP_SBJ 4=/NNG + A/XSN + 7JKS)
(VP (NP_AJT  (VP_MOD 2/VV + 2/ETM)
(NP_AJT HI/NNB + 7+4/JX))
(VP &/VV + SYEP + W/EF + /SF)))

S

/\

NP_AJT S
NP_SBJ VP
NP_AJT VP

N

VP_MOD  NP_AJT

i =] 3

0

I EEJX il 7H;KS Il E/éTM | ] mxiux il ./E:SF |
\OIHI/:NNGH 71|/>:<SN i %/:vv | Hl/lilNB I EH:EF |




AE FREY TEAG OE @

J
(]
M
)
N

(o3
Ha
rE
=
N
\O
@

ZLksE Ayt Ne 9)9F 22 189S £3] 32 E|(Parse Tree)
g} sttt g~ B A8 FEoA= dA - (Current Node)# 1
LDN, RDNoJl0) Fa3 44 12lE 43tk =, 9 TdlM &
+ HRe} ol ‘S| NP_AJT, VP 53 22 ZZte] "y A4l
LDN# RDN¢| MNo| =, TA] o] M2 4ke] A3 & 3o
He FHE vt AA 2 72 A" g weiAby,
A9 AR Be dHo] ATHSR =9 Ue Aotk FEF
A e 7t AAo] Ved SAURE AfAkE dEEnka 7

sile W, vk B P ke daElEe e v 212

o
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10) A& HeP o2 HIvletA AMEE g5 oo Uit 2 714 <olE k=2
TAE)E 3t} o]RA] 7Mdo| 278 SKTE Al /le] ddeg A Azt
T2 FHEA EAEE v) 1 oA dnt A (Mother Node)= MNOE,
= & AA(Left Daughter Node)& LDNO.Z 9= = ZX(Right Daughter
Node)& RDNO.Z ¢FofE ARGttt Fa 2 [SHF]dA & Aol o]-§5]
= HEA A4 o] AR E VEeE ¢ el

11) 32 Egle B4 28(stack)oll 7I5ksle] F5ETh AbA gaglgelr] 713

HIHE] ARREE FHE)] 28 2T tigk o] HE9 ot o]FoA]

& QME AF Fxo|tk o] 282 K29 AY ol AFE IV FA

(push) 52} TA] 1 W €9 2A2E Al Hpop) TXLE ZEsh=t], ©]
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1 make_parse_tree(node):

2 node—left = NIL

3 node—right = NIL

4 if node is not a terminal node:

5 node—right = pop()

6 node—left = pop()

7 if node—left is NIL:

8 node—left = node—right
9 node—right = NIL

10 push(node)

9 guEFe 75 S 3] FolREs sixh 4 shue
A% (node)o] 2~ Eo] A2 do] HA (13), #& WA= 1
A3 LDN¥ RDNS Hl JE|2 theEth 2~338). toa 1
o] Fela A3 GAZ) ofd viFd Fgoleld (43)), 11 HAH]
RDN#} LDNoj| zdoa 7Aule xS =2 dysi=s 3}
~638). 739l w2 "ol st Q] Aol s F JorE
(78), o] 73%-ll= LDN¥} RDNS |23t & RDNS HI9FEE 3t
o (8~93). Eo= 7} e tE d3<] LDN = RDNOZ A
gJElojo sleg FA7A] FEE AL e 7} "ok (108).
o]9} e HYE WHEIIH HFTHOoZ A9 AR FH e
A3 Ar7t AeAbE TEE o EYE 98T 5 3
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Xaviere 9o} & v~ Ef] duglES 2-83k] SKT Te
PKTS} 22 F-E4 2eAE Agshy] 93 Zeolth 14t o]
A 759 BEo] AR AFste] SKT AEE wzglol,
T ZgaA A=A dE A5 Ade] Basithd) AF

13) o]3F 7= WS &3] Precision® Recalle]gkal &3} Precisione & A}
71 “AEIA FelHEAE 7k Afolth $H, Recall Ztold 2157}
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o] IHE oz A3 & A XavierZ2 =9 13 T4
o8 FE% tFo] A AT B}t E FREE FAI81
o] Z2&3l=x] A== 3 kA 7HEF0 WMHO F Xaviers 2=
&S IREoZ AN ol Feja qiRE 9 2.1 xﬂ/«l%
W whao g 223 279 Blwslgth ojde] A% 99.50%,
Bl Ae] 789 99.99% U5k

FE AR7} glo] “mAgle]” FAHNAETIE Wrhe Axoth. Ko AAg
=9+ Manning and Schiitze (1999:268) 2z,
HAEAME 22t AL 2 VIHE Fg9En) 3Ae = 2= w3 g9
AR &4 7FsAlolt) Xaviere ANSI C++2 F+8o] Hoj a1 2& UnicodeZ
Z}44¥ SKTE EUC-KR Z=2 Hgkate] Zagictk v gl Alleks: 93]
23k 2233 SKT_tagCountpl& SKTE UTF-80.2 WH3lste] ARSI
Z2 YA E PerlZ FHIATHAS 5). IR A9+ T4V} g1 Aolut
SKTel A8 g5 55 d=is 325«] 735 w3 &40 AFHE T
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ST AR oA FAEAT WY 2 A& 5ol 7 HF o5
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15) & ol g7 gt Hdsel Fekete] Wi ZAEelnh. [$R]e] 1A At
SARe] Aol tigk FFAQ] AFL MR o]Foxfokdt Aeolth

16) 2 5 F 7IAE d& o] B $4 ‘S — AP S_PRN oY ‘S — AP AP'¢]
A< [FRIeAE A4 A7) givka by Xaviers 7] 13] 283 Ao
2 Uga A4 2 F 71«7k SKTell £9] the dS 3153 & g
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W 129 WE CDA T q 49
ARE $E3a om 73 BEAE Bk vk W o of
golw E4 1 dojold TEAS AUL Yrku BEshe P
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P BAL _ ] A _ _ FEA _
= EL T L T gL T
1|2 |1.07% |[Ar 1.06%| 3} 7.75%| 3k 7.07% | 9 17.91%| %4 16.92%
2 | AR 12.02% | 2.11%| % 14.90% | 3L 13.83% |7+ 27.24% | 7% 26.55%
3 (o [2.74% |4 2.87% % 19.28% | ¥ 18.47%| 1% 33.02%| 1% | 32.39%
4|9 [3.34% |2 3.44%| 5. 21.52%| 5. 20.79%| =L 37.65% | & 37.40%
5 (A7 [3.84% |2 | 3.97%]|7F 23.58%| 8l | 22.74% |8 42.03%| =L 41.73%
6 [AF2] [4.20% |AIA 4.36%| 3t | 25.57%|7} 24.19% | 45.88% | & 44.83%
7 | %A [4.53% (A1) 4.73%| 918k | 27.10% |15} | 25.58% ]9 48.39%| ME | 47.74%
8 |%  [4.86% |AH 5.09% | 28.41% | 26.95%| ©]% 50.72%| 1% | 50.22%
9 |d  [5.15% |¥A 5.43%| % 29.65% | <+ 28.17%| A& 52.67%|°1% | 52.52%
10 |A |5.44% |4 5.76%| X.0] | 30.79%|%E 29.30% | 3= 54.39%|TF2 | 54.34%
11 |35 |5.72% |%3} 6.08%| & 31.84% | K.o] | 30.40%|o1% 56.09% | 5 55.69%
12 | A% |5.96% |3 6.37%| & 32.85%| . 31.45% |t} 57.73% |14 | 57.03%
13 |AA 6.20% |N% | 6.66%|W2 | 33.77% |7 | 32.41%|% 59.05% | 41 58.22%
14 |9 |6.43% | 6.94% |2+ 34.68%| 4+ 33.34%| %] 60.29% | 2 59.41%
15 |oko] [6.66% (A2t | 7.21% |52 | 35.55%| S | 34.24% |2 61.33%| & 60.37%
16 | A+ |6.88% |o}o] 7.49% |12 | 36.43% |52 | 35.13%|°F=w | 62.36%|°FeH | 61.30%
17 [AF |7.10% |93} 7.74%| 2~ 37.29%| 2 35.98% |2 63.22% |4 62.20%
18 |5 |7.32% |J2t | 8.00%|%Hs | 38.13% |18 | 36.81%|12 63.96%| 4 63.05%
19 |5 |7.53% |zt 8.25%| 18] | 38.84%|w= | 37.50%|%) 64.70% |12 63.86%
20 |7 |7.75% |7B%- | 8.50%| A4} | 39.53%|1} 38.13% |4 65.41%| 73t | 64.57%
21 [0 |7.96% | A2t | 8.74%|7VA | 40.20% | 38.75% | 71t 66.09% |4 65.25%
22 | M7t |8.17% |48 8.99% |3} | 40.86% |5} | 39.36%|3= 66.76%| 7 | 65.92%
23 |4 [8.37% |= 9.23% |4 41.48% | 714 | 39.97%| 4 67.43% |5 | 66.50%
24 |2 [857% W% | 9.46%|E 42.03%| 53} | 40.54% | 68.01% |4 67.05%
25 [o17} |8.78% |AH 9.69% |} 42.57%| 5 41.09% |0} 68.54%| 1} | 67.57%
26 |2a [8.97% |44 9.91% |5 43.08% | A4} | 41.62%| A3k 69.06% | 2 68.08%
27 | 4% |9.16% |&%F [10.14%|<I8} | 43.58% |9 42.14% |5 69.53% | %A 68.58%
28 | [9.34% [oF¥IA] |10.36% |wHt | 44.03%| % 42.66% | W2 70.01%| o} | 69.06%
29 [& 19.52% |A 10.57%| =7 | 44.48%|%t 43.14% |1} 70.46% | ATHE | 69.53%
30 |vFS [9.70% |[9AF 10.79% |3 44.92%| Wt | 43.60% |5 70.91% |2 69.98%




0 WAL Aol ol JolE Hole AL L 5 Utk

Hiwel] 2Rg3tal e zlolvh 2y SAke ﬂﬁAM Beole &
Ape] B2} Aol fARsit £ 72 AL FE &< o3 2
gtk A a3, A1 AZe wEh gy 2hol= Kol 9
O} SKTE g=ole] E4e Swd] wrgsha v & + 3l

Z 809k o]- 9] SKT7} zvtod o] Mg et a2} Hl
53 0] UiEAS AU ke AARAJ] A2S UE 5 Atk

o¥lell= SKT<} A a4 B &3 5= vl v/ S 713
H1 S-S AAIST) Xaviers ogdle] &8 7 773 = g
olgjs} 2t} o) SKTY EAS = g oA YehlFot

o &

[% 5] SKT 712 &4 3)

T T2 A7
HZOPAES [ JHAES 774,045 / 1,868,152 0.41
A ES / B4 774,045 / 77,121 10.04
FHTFHED / PP rES 851,126 / 1,868,152 0.46
FOPHES | B35 851,126 / 77,121 11.04
HIZ O ES] / FElAE] 3,626 / 50,844 0.07
H]ZOrAES] / S 3,626 / 77,121 0.05
FTTAEY / FHAEY 215,235 / 50,844 4.23
FTHHES] /S 215,235 / 77,121 2.79
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7kf& A4S A= 3l 71& F2 A0J8} 0|2

W) BA} ol ol AA SKTol Y=
oAl 2™ [ ‘J FrlolA Arshe ald w78<] 3 xolthly)

5 ‘W Age FoE X oWkt
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(S (S (NPOBJ (NPMOD WNP + ¢J/JKG)
(NP_OBJ #2)/NNG + =/]X))

9) AE TR WA MG WFE okels Bk (AFTF 9 203). ofe Eo
A XSS SEske o Wl S0 ofele ATER, F2 2 o
U7 R0 R ojde B REES ojvT,
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(5 (NP_SBJ F7/NP + &=/]JX)
(VP (AP Z/MAG)
(VP wiSl/VV + =W/EF + |/SF ))))

()] e Folgt Brole] A7k mXE FAlst T2l FF
3] Qlofs} lelats 91 Bge] Bole] sjgshe ‘o) A

r

(o]
—
Flob
i

(trace)= H712L #4Y OE XO= o] o= yotst
9 e 71A T2 T 727 2 2y A vt
| SKTE= HAsHA 73] TS dPdoz 7esic0
U 9] =S oY 71 FollA vlart H:

LA Zul-ZA4(Government and Binding, GB)°o]& & Wdx&
Qe} 2o FAIE TS ofee}t 2ol otgitt (o] &3k 1989:92).
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me N

rr

A=

W ALl
S %
Q A4 AFHE() bl Fof = F 7 oo B
NP AT AACIAL WEAE S
VP AN SACsAL F8AL B8
VNP S AA AT SAAAL "ol
AP A Al
DP HIA A
P AL AR

olske a0z PRTOME 714 725 wisgslel 24 Aol E4< B4
" e
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o
to
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7} A

w3l sko] o] FFEH(Head-driven Phrase Structure
Grammar, HPSG) oA dsl= FA|3 72 +Z2= ol Bt}
(A7 1995:122).

(7) &2 vloprt Folsl.

HEAL
SLaH

LA S UAT HES L nfdF o] HEAD
SUTHCAT ETRBEAT
L ET TR IRH SLASH |
CET I T TiHIRT 5ASH
T MR MGEF sal HEAL & w1

BLAHEIRG ELTRCAT
iBH SLASH

o]9} & GB % HPSG F¥ %ol HlFo] SKTe] 54< A9d
Ot 2ok -4, ofde] #49] VIEelBE GB E= HPSGOIAM
A FHEEA S 78 AR 2 A=A edeth
ok Zb F M AR FRE FRAF 5 9]

e
HUE 7IEolEE GBAMAH ol gEH oy 7|8t gRiFE AT
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ojge] M= o= A: ‘d=d CFG 7t3o] SKTIM= A
S5 Aot ¥4, xW¥S FHOE She HPSGoR= o5
= 7HSHA o A, 29 EE 49 7R SAR she A Sl
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oty o, HPSG F3=oNME TFH ool & =3 HEE 93|
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21) A 39 @ RE oleid Mol tid $eiE el A7 AEEe
QYA % BF PAR AP, 59 G4 ) AR Aen
37] olfith s Ao} “Algke 4% 5oz ) AVl BAH A7 5
2AR0] AY) e v, BASE 99 2 SeelE 5o @k e
T8 93 o} "HT ) of= FEQlol T ol WER PEHolor &
EAR Bk

22) oE 50|, SKTZHH 1 ool A48 821 £3 728 F5504 ¢ o o
9% 4L A% B2 o3l she Aol Bk o,

2) A TEEN TN MO del TF £ /P54 239 BE AR
& b FVEE A7 B Aoltk ololAt AR 74 FHE wEA 54

S =dhe Ao B =9yt 9B ¥
24) SKTollAM AH8 EH7|158A = oot 2ok (157 <] 2003).



A==
\__1_.}'\:11

i

AE LA 7Nt

)

23] A HE gkt o)A ol 3k 7342
2 234 54< AR HU)=
ol9] tidol HuE, A&
ANs7|= itk %4 2 MNS 7Iee=2 CFG
AuEE oo} 22

M

(TR

[¥ 6] MN 71& CFG 73

o A A
A el's

MN

n =

Sl

H&

NP

282,292

36.47%

36.47%

277,624

35.87%

72.34%

162,373

20.98%

93.32%

51,709

6.68%

100.00%

773,998

3,

il

NP Axelm, VP A %A]
g TS Holyw Ytk I TR S HHo|y
Al 93%5 ZIFstaL Qlrk. o]ojAE 4
VP 3, NP 73 M2 Ags) dura, 7)g

o]}bl-

MN @& FolA oS AFAsk= VNP AP+ wolA “7[8 7f

W AL
SE] ol T4 AAT, BAF A AT, WA
N (NP_SBJ, VP_SBJ, S_SBJ)
OBJ Exol | H5AZA AAT, BAF WA A, WAR (NP_OBJ, VP_OBJ, S_OBJ)
A AAF, PAF A S, A8A
CMP el (NP_CMP, VP_CMP, S_CMP)
#HYA AAT, #HEY A A
Oi 2=~ X) o )
MOD | A4 (NP_MOD, VP_MOD, S_MOD)
WAL AT, Edou]+AA A}
T Q0y2=A) T =
Al A (NP_AJT VP_AJT, S_AJT)
CNJ 340 424 AANP_CNJ)
INT 530 Al (NP_INT)

20) ofef koM TIefel Loh= THES £EE

3580 Ak
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' 2N Mgt

3.2 S T&

AE TEEA BEA] Yo S 73S BF 1623733 288
Aoz vt 1 739 f¥L 63702 EE/ER] v 2577
olu}, &9l 6712 AT -9 25000 7H7te] Har, ymA] 57
2237N o] He Aoz Hot A9 ape] g0l €53 we W
=2 Agdrhs 3e ¢ 5 0 F, =S 7I1E 391 670 S
22 ool HollM BE A 902% ooz Fdska vk U
5770 e RIEEE 234870~ 170, HIE=E Ko} 1.45%~0.00%
AEER FE o] Qlrk)

[ 7] 291 670 S 713 &%

MN |LDN |RDN| HI% S [FAYE
S | NP | VP | 72,566 | 44.69% | 44.69%
S |[NP| S 28,051 | 17.58% | 62.27%
S | NP |VNP| 14,291 | 8.80% | 71.07%
S | VP | S 11,948 | 7.36% | 78.43%
S |AP | S 11,502 | 7.08% | 85.51%
S S S 10,766 | 6.63% | 92.14%

A 149,624

6) ol AXE BE FA= o5
ol

o3} Al W AlElolA] WA E AL o]8359
o ool e} & s

!
stol Belold oRiel WE Fol gl
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S 124,105 | 76.43% | 76.43%
S_MOD | 29,296 | 18.04% | 94.47%
S_CMP | 5335| 3.29% | 97.76%

S_OBJ 1,623 | 1.00% | 98.76%
S_AJT 1,142 | 0.70% | 99.46%
S_SBJ 529 | 0.33% | 99.79%
S_PRN 257 | 0.16% | 99.95%

S_CNJ 75| 0.05% |100.00%
S_INT 11| 0.01% |100.00%
2A 162,373

B 75o] HAEA] g2 A7 tiF-EoZ dnbHo
2 o] FEER HA9 ol "o HollA AdzyE 4
= AAS ];‘5:_](5 _MOD)Z+= 18% ©]
H v, 2L ST obE BAFAHES_AJTE 291
m]w] g 422 ]9&‘3} Ho] =3o = 29 A

(S_CMP, S_OBJ, S_SB))= &5 &84 5% 7]‘77]-0] Hok
olofA= F - = S Azt S THAI227] RIS
rewrite rules)®] LDN¥} RDNS 7|50 2 T&% CFG THES A

g2 AHE7]E g

A<

oz

—lO ot

3.2.1 S m& =& Y (LDN) 7|E

LDN W% 71502 S 749 2§ wes ny they) ot
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[ 9] LDN 7]% S 737 &%

LDN LIAS HE | S

NP 118,231| 72.81%| 72.81%

S 14,545] 8.96%| 81.77%

VP 13,078 8.05%| 89.82%

AP 11,535  7.10%| 96.92%

L 2411\ 1.48%| 98.40%

VNP 1,760] 1.08%| 99.48%

IP,X,DP,QLP,R 713|  0.51%| 100.00%
27 162,373

NP7} 72.81% =
~996A}ele] Bl
AR Lo

o
) A7 (Sister Node, ©]3} ‘SN’)
2 AHRE7|E 41 R HAE LDNo| 714 ¢

d
o] SNol| o= ¥ BXiy Ayt

o= S ‘FFZ]«] LDN HFE 7]—r_i
o] ol Zt5e]

[3 10] LDNo] NP -9 S 7+ #x

LDN RDN 1A= H|-& AN
NP VP 72,566| 61.38% 61.38%
NP S 28,551| 24.15% 85.53%
NP VNP 14,291| 12.09% 97.62%
NP NP 1,960| 1.66% 99.28%
NP AP 760| 0.64% 99.92%
NP QR,X,DP,IP 103|  0.09%| 100.00%

NP 2274 118,231

#19] X5 B¥ S rFel4 LDNeo|] NP = RDNe| VPl 74

©7} 61.38% 2 TS AR5l a, 2

%oy

11 VNP7
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Al A 73% o)de] €k ©] 7% LDN NPol= Fo|7|%53%A
(SB))7}F F3= o] & Ake dl5e] 7Fs3t vl VPl = 99.87%
7} VNPol A= 99.90%2] LDN NPl SBJ¥A7} £o] Qe Ao
5 ek2n Ymz] Fo) M= RDNo| S7} e 357 EHE]—,—E
o] ¢ LDN NP& &95240)(AJT, 63%), °1(SBJ, 23%),28)
Z1o|(0B], 10%)592 715 FAE 2 U= 3897t ﬂ%‘”OlE‘r.
'S — NP NP'7#&o4E 'LDN-NP'Y] 98%7} Fol 7% BAS
23 Qlth 'RDN-VNP'&= SAGAFAL o|tf7F B2 wAREe|,
'RDN-NP'& A7t AMeolz2 2291 A2 i/l 3ZAZAPL
FH =yuA] &2 A= Helth
2ol LDNo] SQ1 S 738 Awr A,
[3 11] LDNo] S 7% S 4 &%

LDN | RDN | ®IE & | TS
S S 10,766| 74.02%| 74.02%
S R 2,278| 15.66%| 89.68%
S X 829 5.70%| 95.38%
S VP 322|  2.21%| 97.59%
S NP 136]  0.94%| 98.53%
S VNP 129 0.89%| 99.42%
S AP 85|  0.58%| 100.00%
S IPQL 320 0.22%| 100.00%
S 27 14,545
7) AW A A A FXE BT HE AAG = glomg FQ 23] FAlo
2 A= AR, =9 4 83 F) FXe EE AT dFE &
5 o| $AE 2R Hol A ANHAAY H AN FAF 2AR
Sk Rola, T g2 Ae B Asddvt AARIEE Sty 9o mEie &
T3 131-— SRS X5 A= g
28) ‘'S — 5 T A, NP7} F0](SB))9] 7)1%5< sh=tl= SNoZ SE 3o
= AL 189 o F7)5E ks Aol B9 d= YR, dE S0 U

Fo] o] oldf etk

29) NP7} 230)(0B]) 715-< 3hHA SNoZ SE sl A9E BHojr} Fol ¢
o2 o)E3 AWt olg} “[SINP_OBJEAE] [SINP_SBJZHE 4] Ue
M2 TRE T
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S Tl LDNo] SY 7% RDN9| 74%+= S7} Hrok ou
LDN S& -of, -ar, “¥ “WHA ‘~eH 5o% Ey= AER
AFEHdAMe FAREE E7E & e stk M5 Rolv L
o B3 257 'LDN-S'¢] SN¢I 'RDN-R'& #38 2= 234
AEHS Fol AR @A 2ol UFS HoFET

o]ojA LDNeo| VPSl S &8 Amr )

rlr

(¥ 12] LDNo] VPY A% S 713 2%

LDN | RDN | Wl & | TS
VP S 11,948| 91.36%| 91.36%
VP VP 872| 6.67%| 98.03%
VP VNP 168 1.28%| 99.31%
VP NP 51| 0.39%| 99.70%
VP AP 26| 0.20%| 99.90%
VP RXL 13| 0.10%| 100.00%
VP 2A 13,078

& A7) Fmdon woke B8 % 4 Ak A o 2% VPE
HAEE YN FH) Folk vehiA @] dEe] VPehs
WA7L RolE A9tk Web HEHoRE QAN S > S S

£ A%E 32 [S[VPARSE 717 [VPoEtH]IHE LDN-VP'7}
Fol& 2291 47} 93%] P, o]2jg & S — VNP VP
PR IR VNP7E o2 2291 497t 97%0] o] &tk
2o 4] LDNo| APS) 398 14

o
e
w
:!rJ
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[3 13] LDNo] APY 7% S 713 £%

LDN RDN W & | AN
AP S 11,502|  99.71%| 99.71%
AP VP 24| 0.21%| 99.92%
AP NP,VNP,AP,L 9 0.08%]| 100.00%
AP 27 11,535 100.00%

9] o) wEH AF FEEA BEX] A MNo| SiL LDNo] AP
™ RDNo] S7} & &2 72 100%] o]&th.
3.22 S 17 2% HA (RDN) 7|&

S &9 RDN HFE 7|52 S 7139 48 ¥eEs Bd VP,
S F WF7F 81%BEE Akl i, olojx] VNP7L 9%E AHAls}
of 491 Al WHFEE 6% Ao thre] £34 5A4S Belth

[¥ 14] RDN 7]& S 778 &%

RDN k= HE | FAEE

VP 74,049 45.60%| 45.60%

S 67,381 41.50%| 87.10%

VNP 14,653 9.02%| 96.12%

R 2,316|  1.43%| 97.55%

NP 2,187|  1.35%| 98.90%

X 853|  0.53%| 99.43%

AP 833|  0.51%| 99.94%

QIP,DP,L 99| 0.06%| 100.00%
27 162,373

=, S 7129 RDN ®F 5 79 tiF-2o] VP, S, VNPE= &
7] RDNo] F2 Agojo]Au}t ‘Folrajgofels UE ol 4
WA ool Rt

a#H 9] #o| Y+ RDN WHFE 71508 7 yadEs 1

Y
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T2 <] LDNol oW E¥E Hol=x] AurAL

[3£ 15] RDNe¢] VPY 7% S 713 &%

LDN RDN | WI&= g | TN

NP VP | 72,566| 98.00%| 98.00%

VP VP 872 1.18%| 99.18%

S VP 322 0.43%| 99.61%

VNP VP 217 0.29%| 99.90%

LAPIPXDPLP.Q | VP 720 0.10%| 100.00%
27 74,049

9 ®E S 7oA RDNe] VPY w) LDNo] NPY 7Fs4do] 98%
. Z, MNo| Si. RDNo|] VP& LDN
& 79| 23] NPelar & 4= glrh ®=3 RDNo| VPWA LDNe]
NPQl 73-- 99.87%7} FAFA 7} F-2 =0} Qvhe oF HollAe] Jyt
35 Z3shd, LDNE 93%°]/do] NP Foi7} == Alo|t).

o]ojA RDN©] So1 S 3-8 2w r Al

K3
o
it
2
ju)
ftlo
f
o
1_4

p:

[¥ 16] RDNo| S A% S 3 2%

LDN RDN | HI%E & | S

NP S 28,551 42.37%| 42.37%

VP S 11,948 17.73%| 60.10%

AP S 11,502 17.07%| 77.17%

S S 10,766 15.98%| 93.15%

L S 2,348|  3.48%| 96.63%

VNP S 1,478  2.19%| 98.82%

P S 588|  0.87%| 99.69%

X,DP,QR,LP S 200|  0.30%| 100.00%
2A 67,381

3118004 B3ES S oA LDNo| NPl 7% RDNe] S¢
7Fs/3& 24%HEQ] ¥, RDNeo| SY o LDNeo| NP7} 2 743
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o

A FEEA TEeAE 7N R o SE

2 42%7} d=tt ol#Hg B3> LDNo] VP, APSl A5 ©f =

9o Yehts vl 9 341011 Al BX RDNe¢] SY wj LDNo| VP

U AP7} 2 7FsAS 17% el M= e WhE, LDNo] VPuY AP

o u] RDNe| S7} € &5, 72t 91%, 99% ©]de] Htk.
£o=7 S &4 RDNe] VNPS! A$E HAL

[¥ 17] RDN©o| VNPY 7<% S & &%
LDN RDN | ®l&= & | FEEE
NP VNP | 14,291| 97.53%| 97.53%
VP VNP 168| 1.15%| 98.68%
S VNP 129 0.88%| 99.56%
VNP VNP 46| 0.31%| 99.87%

LXAPIPLP | VNP 19| 0.13%| 100.00%
27 14,653

9 NP9 99.9%7} o] #A7} F3E WMk & ko] VP
HAT Iuisks ddiste] depabd S AFzbzol A RDNe] V

VNPEPH LDN©¢] NP_SBJ¥ &2 97%E d=rthal & 4 Slth
ol EE UtFow 71EHEJ vie} & 21» O} g R e

AF FEREA 22X Yo VP 7HY ¥rE 2776242 1}
gttt 1 7H e f3e 502 EF/ERY HIS-S 470504 iR
o] 49 &) Al e WERE UEhdth F NES VE A
9] 470] VP32 ool EelA B 3| 95% ooz S&-5]
I Atk YA 55709 F3E HIEEE 406970~ 170, HIEE Kol
1.47%~0.00% A =27 EX o] 9k
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[ 18] %491 470 VP 713 &%

MN | LDN | RDN | ¥l&= & | FAuE

VP | NP | VP | 141,806/ 51.08%| 51.08%
VP | VP | VP 80,431 28.97%| 80.05%
VP | AP | VP 33,074| 11.91%| 91.96%
VP S VP 10,072|  3.63%| 95.59%
VP L VP 2,071|  0.75%| 96.34%

VP VP R 2,062] 0.74%| 97.08%
VP NP NP 1,222)  0.44%| 97.52%
27 270,738

TRIE 9] 4709] VP 73S BHH, AlF TR o] A 2

1o
N
re
rj(g
N
s

N
Iy
iy
L
aw
)
__}14_:‘/
fru
g
Z
o
-
gt
FKl
R
fr
=
Z
o
-

715 Nl HE | RAEE

VP 174,561 62.88%| 62.88%
VP_MOD 89,761 32.33%| 95.21%
VP_CMP 5,983 2.16%| 97.36%
VP_OBJ 3,147 1.13%| 98.50%
VP_AJT 2,697 0.97%| 99.47%
VP_SBJ 1,242 0.45%| 99.92%

VP_PRN 165 0.06%| 99.98%
VP_CNJ 65 0.02%| 100.00%
VP_INT 3 0.00%| 100.00%

27| 277,624
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9 5 B VP7lse] me Wiwe] X7k S 139 7s st

| BAIEA] e BTt 7P ged, Al A
A BAFEERSRE 2] FH9) o] SEE ohel,
T 7Fseth &, Fo7t flowA] wEolzh 84l BE de VP
2 EAE e 8ATF + AT A A 9A 7Ise] FEE
A eFerh 1 tgeE VPrh @AdES Edeks
(VP_MOD) 2= 32%°)d &89 W, 22 $4715-8 315 84
AH(VP_AJT)E 291 3= 097%E vu|gh £tk do| =3
o7 291 FA(VP_CMP, VP_OBJ, VP_SB))& =5 3P 35%
7W7ke] ek &3 VP7L PRN, CNJ, INT 7)%50.8 229 A$E =&

I
2
re
“z
1>
12

Hel BAZ, INTE 9 BAT 59l BAZ T Agar

3.3.1 VP 72| =& &A™ (LDN) 7|=

LDN ®F5 7|02 VP 7139 48 Hes B ool 2.

[3% 20] LDN 7] VP 732 ®x

LDN 1A=, g | FAuE
NP 143,341 51.63%| 51.63%
VP 83,460 30.06%| 81.69%
AP 33,154 11.94%| 93.64%
S 10,192|  3.67%| 97.31%
VNP 4,090  1.47%| 98.78%
L 2,089  0.75%| 99.53%
LP,DP,QX.R,INT,U 1,298 0.47%| 100.00%
27 277,624 100.00%

9] BE R, ol ST FABH NP =3o] 5163%% Hut
AR 713 gol X3, 1 ke £08 A wele] VPE A
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S 7HA &b 91%AEE AR5k, YA BFE
BIZ Btk o]d VP ;‘qu LDN ¥5E 7%
Zt WFEE 219 RDNe] ofd Zgo] ofd W&z YeerA] &
HE7Z &2; 99 Ho) WIEoF NP, VP, AP, S¢] <02 ’

Lﬁ

[¥ 21] LDNo] NPY 7% VP 73 &%

LDN RDN CIA=] & | TS
NP VP 141,806] 98.93%| 98.93%
NP NP 1,222 0.85%| 99.78%
NP S,VNP,AP,R X,L,IP 313|  0.22%| 100.00%
NP 27| 143,341

[¥ 22] LDN°] VP 79 VP 73 X

LDN RDN N S | S
VP VP 80,431| 96.37%| 96.37%
VP S,NP,VNP,AP,IP,X,Q.R 3,029 3.63%| 100.00%
VP 27 83,460

[3 23] LDN©| APY 7% VP 73 X
LDN RDN W HE | S
AP VP 33,074 99.76%| 99.76%
AP NP,VNP,S,IP,R 80|  0.24%| 100.00%
AP 24 33,154| 100.00%

[3£ 24] LDNo] S 7% VP 714 &%

LDN RDN HI% H| & FAHE
S VP 10,072  98.82% 98.82%
S S,NP,VNP,DP R,Q,X 120 1.18%| 100.00%
S &7 10,192| 100.00%

9 ol W= Al TR 2e Aol MNe| VPo'd LDNd
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AA1%le] RDNS it VPrh € 50] A< 100%°] o2t}
A WA E‘Dﬂ/\i X2 LDN¥} RDNo|] & t} NPY w7} 1,2223]
Uebdsd], 558 Feo) TRYCE AR ke S wrEtE
o] Zm 1EEP weba O RS £ O AuRI|R gtk (3R]
MATFE AAE B3 AAEIRYE o 22 dleEe] FEdEch

(8) a [VPINPINPYSH} A1e]] [NPAETTZRE SHECZ]]] 9
o1& s o] A= o]H E3le} AY, ofFo] It
AL Kot

b. AR B3Rz 37 WA o]Aolto] ABAAE wkS wiz)
A dgo] A7 BAAEH TAHAE A AAA Bk
A T B S48 W Aok [VPINPINP 2|2
TS| NP eu8t=74 33102, e sofd 33k
2 $0v=]]] B3s SR
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fl9] diEES NP NP7} ellAA VPE oF= TX&, 71&2
X'~theory b= th2A BAE T Qlty 94 ‘ooz eSS NP
ojaL FZo] 7l5& Stk ‘euE=A IR A
o] 75L& sk= Ae= ‘eHlgt THdE et S T
A= VP7F ®k ‘VP — NP NP'9] 25 AYe o ES A9
Az} VP_AJT — NP_OB] NP_AJT'S AW o &2 4643] =83}
Ak U2 Al 7§e] = RDNol VP! 495 Al9shd 1 v
°2 Rouy X& & Rav) Yepdth

%
S
<
B
i

i

3.3.2 VP & = HH (RDN) 7I&E

VP 712¢] RDN M55 7IEo& VP 39| A& Hzg nd
VP 37t %ol dolehs Ao vl REE Relw 9ok md
I ggog oF HMFE A 9A] Aol HRIth LDNS NP,
VP, AP, S «°]ithd, RDNS VP, R, NP, X 59 &0 2 eht
t}. VP 7729 RDN ®HFE 7|$o2 e e 3 2tk

?H

[3 25] RDN 7]& VP 3 &%

RDN FIk= Hg | FAuE
VP 272,812 98.27%| 98.27%
R 2,364]  0.85%| 99.12%
NP 1,482  0.53%| 99.65%
X 643 0.23%| 99.88%
S 122 0.04%| 99.92%
VNP 108  0.04%| 99.96%

IP,AP,Q.DP,L 93| 0.03%| 100.00%
27 277,624| 100.00%

0) A WA RARE 7158 She Ao
A7l ol el e v

3} e Hgo] 5g Ba

rE L,
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%, VP 29| RDN ¥F % 79 gi¥o] VPehs He oA
=]

AFF vlsh BhPE ST Helols S(TIeks sl
7ejel gk, SR LDNH ge) NP7k A9) vehA) e Ae

o] 8419 =32 9&] 7] mjiolrh. &7 LEZ NP7t
L= TS [FHFlA AMshd ta3t 22 2] FEdosD

9 a [VPIVPZE ¢x8] [NPYIAEA.]]
b. [VPIVPEr} Alxro] HZAAA} ME&s 55 ZLBEEZE
ST B71E FA?] [INPLE)AL 476, AlZRE 2o o) A
2o} A=) Eigiths AR
c. o= 3 SR USR] 9 SEol 4 ol 229 3d
vk A [VPIVPES 221 NP4 4], [VPIVP$-%
S 3P INPSHTHIA] A4S Sohs Biol] Aslal By o]
UL golopr)7t Azhus Aot

o, ‘Aol L2H 4% 9H olgk= = VPZE " olHd 7=
E IHFE A = PKT9E 98] SKTE ¥ 720 $43

31) A AT — AT AdT_FHo =2 A Axt 97)9] o] FEHU.
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[3 26] RDNo| VPY 7% VP 73 &xX

LDN RDN | W% H]& AN &
NP VP | 141,806| 51.98% 51.98%
VP VP | 80,431| 29.48% 81.46%
AP VP | 33,074 12.12% 93.58%
S VP | 10,072 3.69% 97.28%
VNP VP 4,069 1.49% 98.77%
LIP.DP,QXLPRINT,U | VP 3,360 1.12%| 100.00%
27 272,812

91¢] 3ol W= NP7} 51.98% Ak o)ide] E¥ 2 Yephgda, 1
& VP, AP, S 22 UEigth o= 3238 ASHA™ VP
AA ] ARE 39 a7l HF 9 oA B FEeF A o
gtk &, MN# RDNe] & t VPl 4¢ 1 &2 A= 43S

3.4 NP &

NP 738 SKTol|A & 282,2923] &dst= ], 1 EFY-S 99570
of AUA gtk oAl 13] Fdslke RS AQetu) EEL F
281,759, EF}-S & 498, EZ/EIY] vl 56502 Mg Hh Ednl
T 191 A 74 xgste] o] £2E AW N &

WM M o] AA S 9%l ol2E Aow uepgth &

NP — NP NP, ‘NP — VP NP’ 9] & t&]o] @] 75%E 3]

e w2 HIES BYS & & ANk ol gofdllA] NPe] o
o] BPA e BAFAolT + HAY FHE ARET=

2) 4 7k @ 18] SRk A Awel oA} ek A, 18] ZRshe
NPAIT — NPAJT VP'Sh 2& 3 slelolst Fashe aole] 544
A3 Eoldt AL &3)
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[ 27] 29 90 NP 773 &%

MN | LDN RDN 1A=, H& | FHuE
NP NP NP 146,201| 51.79%| 51.79%
NP VP NP 68,903| 24.41%| 76.20%
NP DP NP 21,895 7.76%| 83.96%
NP S NP 17,571  6.22%| 90.18%
NP | VNP NP 7,199  2.55%| 92.73%
NP NP X 5242 1.86%| 94.59%
NP L NP 5,002 1.77%| 96.36%
NP NP R 4972 1.76%| 98.12%
NP AP NP 3,341  1.18%| 99.30%
27 280,326

gH NP WHF 7sd

[3 28] W5 NP2 7]

X oot Zth ‘NP_SBJ,
'NP_AJT’, 'NP', 'NP_OB]J’, 'NP_MOD’, 'NP_CNJ' , 'NP_CMP’
59 7709 715E NP HF7F A 98% ol g Hiskal glom,
a1 7keElA B3] ‘NP_SBJ', 'NP_AJT',
A 2] 389 20 PSS & 5 Utk ol WAREY HiFEe] 5

o, 520}, LA RA V)5S st

'NP_OBJ'¢] A #3o]

e B

=
1% HE HE | CRAEE
NP_SBJ 70,212 24.87%| 24.87%
NP_AJT 66,721| 23.64%| 48.51%
NP 54,726| 19.39%| 67.89%
NP_OBJ 51,452 18.23%| 86.12%
NP_MOD 20,801 7.37%| 93.49%
NP_CNJ 10,043| 3.56%| 97.05%
NP_CMP 4,922)  1.74%| 98.79%
NP_PRN 2,699 0.96%| 99.75%
NP_INT 690 0.24%| 99.99%
2A 282,266
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3.4.1 NP & =& HA (LDN) 718

LDN<S 7|02 NP 1139 235 AuEd o} 2tk

[¥ 29] LDN 7]% NP & &x

LDN HE S | S

NP 157,090| 55.65%| 55.65%

VP 69,013 24.45%| 80.10%

DP 21,904  7.76%| 87.85%

S 17,613  6.24%| 94.09%

VNP 7,205 2.55%| 96.65%

L 5,028 1.78%| 98.43%

AP 3,351 1.19%| 99.61%

X, IP, Q R, LP 1,088  0.39%| 100.00%
27 282,292

9l 25 AWREH LDNo| NPQ! 7%, = VPRI A-57F HA Y
80%E 33t 5S & F Atk o] F HFE FAHOE gt 7
Z+e] RDNe|| ojwjgh a7} Ae]el=A] AuREE sk ¢ VP 7
oA mfetgh A3 o], SKTo| 5474 RDNoﬂ‘TE MNZ} 22§
F7} &= Ao Uukxoln}t. WA LDNo| NP2l 7 AL He
= 3k

[3£ 30] LDN°] NPY 7% NP 13 &%

RDN 1A=, v& | AN

NP 146,201| 93.07%| 93.07%

X 5242  3.34%| 96.41%

R 4,972 3.17%| 99.57%

VP 273 0.17%| 99.74%

AP 182  0.12%| 99.86%

S 126  0.08%| 99.94%

VNP, L, IP, Q 94 0.06%| 100.00%
27 157,090

23t uke} 2] RDNo| NP7} &8ss o] A9 9B3%E 4
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o

Fo=

e

A FEEA 2eAE 7 e

E

glalal vk FAlE Ao RE WA fou|g FAE Hole
VP, AP, S 59] WZFolth $4, 'NP — NP VP'9] ¥HFe] o2&
[INPINPHFZT JelAAH[VP(HA] ®eh]], [68'd NPINP[12 €
A73EF] [VPEE] A7& 48] 5ol Atk o2 'NP —
NP AP'Y d=Z= [NPCNJINP'Y] [APE=]], [NP_CNJ
[NP_CNJ19] AAAFE], [AP18]a]] 5] [3ne] Hadnz &

AZATE S NP Holl Zulg ‘B, ‘g, ‘@ e H& 2al
7} Agshs 457 oldl sgeitl. EOoZ 'NP — NP S'9] 3=
[NPINP'#] H Al %5] [S(HLo)d T T2 =50 eu)]]e} 2

E53 o7} AEE v o] NP thaoll 252 21 NPol| theh 4
/!ﬂ Z%E_E_ == ﬂxlo] o 73_?_0]1:]..

opFoz Hol AL WEE Hol: AlEEL F3] Yile 5
T-Ho) iFeHs AR o] JA] SKT7} Fh=oje] EAS AAE 37
7 2 dhedaEial e HolETh

T2 2 MNo| NPYw, LDN¢] VPl 95 HEs 3k

rr

il

[3% 31] LDNe] VPY 7% NP 73 &3

LDN RDN W & | TS
VP NP 68,903 99.85%| 99.85%
VP R 53| 0.08%| 99.93%
VP VP 31| 0.04%| 99.97%
VP S 13| 0.02%| 99.99%
VP VNP, X, AP 7| 0.01%]| 100.00%
27 69,007

71Hiske Hkel o] NP7} A1) 99.85%F 2pA|3ic). 7]efe] 7
o]];]_

FolE BT 01% mtes 53] =F =9

mlo
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3.4.2 NP 1%

ooz RDNS

t}. ©+A] RDNe] N

<% Z¥ (RDN) 7I&

7IEo® §F ¥ tiaiM AET|®E Skak
[3£ 32] RDN 7I& NP 13 3%

RDN W g | AR
NP 271,179] 96.06%] 96.06%
X 5264] 186%| 97.93%
R 5,064] 179%] 99.72%
VP 332] 0.12%] 99.84%
AP 183] 0.06%] 99.90%
S 157 0.06%| 99.96%

VP, L, IP, Q 13| 0.04%]| 100.00%
2 282,292

NP<!

[3 33] RDN©¢] NP¥

%9] oAt} o] RDNo] NP<!

A7k e

7490l LDN9 B¥X =

/\]—jj,] ?’i

=2

A NP 73 BX

(‘LDN-VP )Y TZA
FAR= FZ(LDN-S')50]

LDN RDN | HI% HE | A
NP NP | 146,201| 53.91%| 53.91%
VP NP | 68,903 25.41%| 79.32%
DP NP | 21,895 8.07%| 87.40%
S NP | 17,571| 6.48%| 93.88%
VNP NP 7,199 2.65%| 96.53%
L NP 5,002 1.84%| 98.37%
AP NP 3,341  1.23%| 99.61%

X, IP, Q R LP | NP 1,067 0.39%| 100.00%
27 271,179

o] $xE vl gtk $4 LDNo| NPSl

el A97 dAle) Awplare AX g 2 *#

of Mast] FAsh= Fx

Ee 40| BAE
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Az NE 298 AT

3.5 7|et &l

AE TR BEA Yot 74 F S, VP, NPE A9F 7
Ao 517098 A48 Acw setE. g FHo) WA f¥L
169702 E2/E1S) &L 3050lth 7leh o) M T 43
3 HE Hge ot Pk

(3 34] 71eF 7t2ef W5 43 £

MN Flhs H]& A H &
S,VPNP | 722,289  93.32% 93.32%
VNP 48,040 6.21% 99.53%
2,631 0.35% 99.87%
513 0.07% 99.94%
187 0.02% 99.96%
97 0.01% 99.98%
62 0.01% 99.98%
61 0.01% 99.99%
34 0.00%| 100.00%
32 0.00%| 100.00%
2 0.00%|  100.00%
773,998

Dlal=|= 5| <o |55

99 ol wp=w W%, WSS S, VP, NP FHE A9g LA
2 % Ae) trro] FHAGAL VCP (ol AgHEel7}t 2atw
TE OFE VNP FHo2 AAe 621%E AAsw Aok 1 o
2025 AP7} 0.35% % Yely=d], UubEAL MAGS HESHAL
MAJ2 328 ojdolth. 1 UmiAlE nlHlg vlg2 Jedo} %
52 Uehhe TRl olF WEs Hol 49 2743 VNP, AP
o thal o s AHRES ST
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3.5.1 VNP &

78 2 BN 714 2L WEES B VNP e BEE T
27 ek

[ 35] &1 670 VNP 713 &%

MN | LDN | RDN | ®l & | S
VNP | VP | VNP | 17,571| 36.58%| 36.58%
VNP | NP | VNP | 15778| 32.84%| 69.42%
VNP | S VNP | 5,122| 10.66%| 80.08%
VNP | AP | VNP | 4577| 9.53%| 89.61%
VNP | VNP | VNP | 2516 5.24%| 94.85%
VNP | DP | VNP | 1,082| 2.25%| 97.10%
27 46,646

G|

9l ®E By 94 MNo| VNPS! 7% RDN9 98% 7}7tol7}
VNPzh= o] ieoll Wk 28]a, VPe] VNP7F Zgsls 4o
36.58%, NPl VNP7} A= FAdo] 32.84% 2 HIS=3F BE = 1}
Elytar, o] 9] §o] 69.42% 2 Aut oS AA|EATE o] F 7A
o] AolE the] olE Bl AHEEE SFITEN)

(10) a. [VPINP" 8ol 723 S2ol|A] 212 e |7]a FoR
o 43S FEe A 7] [VNPetk]]
b. [VPINP' W7} apd 2, o] sha 2705 ol2k=] [VNPE
o] #Ms] =M
c. [VPIVPH 58 dAd Z2adse 27 HAAdEE9
22 R & B AEd] [VNP AlFeltk]]

33) [RwH7] 48§97 - AQT FIAIATE P 2t 449 2ol
FEHT, BAT - U7 IHARATE AT 20 24 Bl FF

=3k
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(100)8] o= AT FYAYATA BT FIAYATE
ol P22 RO ke —oltf S a7} ekt (100)]
A FATE TIAIATI AR FEZ - -oleF

1 geo g VNP =3ko] A9 A7} 10.66%, FAFES
A 953% 2 A2 H]53 HlEE YERa, o]ojA VNP, DP 2
=2 e

LDNE 7|Eo2 VNP 739 28 Wes By o} 2t

[ 36] LDN 7]& VNP 73 &¥%

LDN ks v& | TS
VP 17,620 |36.68% |36.68%
NP 15,846 [32.99% |69.67%
S 5,140 |10.70% [80.37%
AP 4,587 19.55%  [89.92%
VNP 3,068 [6.39% [96.31%
DP 1,086 [2.26% [98.57%
LIPX,QLPR [693 1.34% |100.00%
27 48,040

o
==

= HW, QoA AR ek AR eAeh s HEE U
BBtk 5, MNel VNPl 739 RDNe| th¥## VNP7} HEEZ,
LDN ®F #¥+= RDNO| 932 ¥z w7 dete 248 ¢ +

= Threl 358 B3ME Eele] Zhssith ol A==
3= VNP7#29] RDN BFE 71822 VNP 7139 28 Rl%

m{m

[¥ 37] RDN 7]& VNP #& &%

RDN W v& | FHuE
VNP 47,335 98.52%| 98.52%

R,X,NP,S,VP,IP,AP,Q 705 1.49%| 100.00%
27 48,040
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oh A At L 4 o7 B $9E0 dee Sblad

3.5.2 AP &

e AP #HS WEsoR Bl ¥

o
+

[ 38] 29 671 AP 713 &%

MN [LDN |[RDN | ®l% | wol& | FAug&
AP NP [AP | 1481] 55.24%| 55.24%
AP |AP [AP 771 28.76%| 84.00%
AP VP [AP 100] 3.73%| 87.73%
AP L [aP 71| 2.65%| 90.38%
AP AP R 68| 254%| 92.92%
AP [AP [X 58| 2.16%| 95.08%
27 2,549

AP 7132 NP, APE o|Fojx #x7} 55.24% 2 At Jx 9] o]
2 UERA, 322 NP, NP FALZ o]Folx Fo] 2876%=
o] & b 84%9 EEE HI)

T2 AP 73H¢] LDNS 71Fo2 vehd Folth
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[3 39] LDN 7]= AP 13 &¥

LDN W H]& AN S
NP 1,494 55.73% 55.73%
AP 914 34.09% 89.82%
VP 114 4.25% 94.07%

L 76 2.83% 96.90%
P 25 0.93% 97.84%
S 25 0.93% 98.77%
DP 23 0.86% 99.63%

VNP 10 0.37% 100.00%

27 2,681

o] BEXEE BEW AP 7739 LDNe| Y& ®F F NP7}

55.73%= Huk A% XAl 91, e AP7} 34.09% = o] &

S s 90%°l 77k Hle-S Bt

AP 713 5 23 71eo 2 AWRY, AF7HA] A9E tE Hé

=3 v AR AP 9A] ARle] mE]o]7t RDNS Ae) o
Ak Zlo® YT

ﬂJlo —{N

[3E 40] RDN 71& AP 713 Bx

RDN R I i B a3
AP 2,501| 93.29%| 93.29%

IP,NP,R,S,VNP,VP,X 180|  6.71%| 100.00%
27 2,681

3.6 ® HH (DNs) 7IE

o el A A vh= BF MNS 7|52 St Aotk o7]of A=
o] HHE do=z FHRo] B HHE(Daughter Nodes, ©]3} ‘DNs’)
o Wt MN7} ojugt BXE Holex& AmE7|Z gtk

A4 DNs9| X% o] e} ok
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[ 41] DNs &2

DNs H = HE | AN
NP-VP | 214,661| 27.73%| 27.73%
NP-NP | 149,427| 19.31%| 47.04%
VP-VP | 81,337| 10.51%| 57.55%
VP-NP | 69,163| 8.94%| 66.48%
AP-VP | 33,110 4.28%| 70.76%
NP-VNP | 30,199 3.90%| 74.66%
NP-S 28,725 3.71%| 78.37%
DP-NP | 21,902 2.83%| 81.20%
VP-VNP | 17,787| 2.30%| 83.50%
S—NP 17,754  2.29%| 85.80%
VP-S 12,027 1.55%| 87.35%
AP-S 11,522|  1.49%| 88.84%
S-S 10,789 1.39%| 90.23%

27 774,005

NP$} VP7}F dglshs 2lo] 78 21, 1 the-2 LDN# RDN
o] B&% NP¢l fHoltk 39 VP7lE] Agtshs deolH, 49+
VP7} NPZ #}Al9] 92 #3l= F2lo]t) 53 AP7} VPE 44
k= Felol sFech A7 FEle] WA 70%E ARG

o] 71~raw 7491 5719l MN #3271 oj3iA| 5 ThA] A)7|= &AL

921 DNs7} ‘NP-VP'¢l 79 MN9| B¥&= ofgf %9} 2t

[3 42] DNs7} ‘NP-VP'¢l 7<% MNe] 3%

DNs MN HE g | S
NP-VP VP 141,806| 66.06%| 66.06%
NP-VP S 72,566| 33.80%| 99.87%
NP-VP | NP, VNP, AP, Q L, X 289 0.13%| 99.99%

27 214,661

NP¢} VP77l Agste] thA] VPE o] F& 73971 Ao 3879 2
ol siFsle] 7 Bk o= VP7F & NPE Aj4le] Hojz
sk 7A-9-etal Y & Atk v E NP9} VPe| Zgto] S7} 5
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2,
-z
o
iy,
oo
i
el
BV
i,
Au)
4
L

& HEo] o o) Fojpel &
she] FHE 1% vlwe] e RES Bl

th2-& DNs7} ‘NP-NP'Ql 7Z$-o|t}

[3% 43] DNs7} ‘NP-NP'Q1 79 MNY 2%

DNs MN 1A= & | S
NP-NP NP 146,201| 97.84%| 97.84%
NP-NP S 1,960 1.31%| 99.15%
NP-NP VP 1,222 0.82%| 99.97%
NP-NP | VNP, L, AP, R, X 441 0.01%| 99.98%

27 149,427

NP NPe] g NP7h ® 8ol EAYL ¢ 4 Ak 1
ohe NP-NP7F Aslel Su VP e A9E 559 7S,

27} 3247 338X =9l vt 3l

[3 44] DNs7} ‘VP-VP'Ql 7<% MNe] &%

DNs MN HE HE | TS
VP-VP VP 80,431| 98.89%| 98.89%
VP-VP S 872 1.07%| 99.96%
VP—VP | NP, AP, VNP 34 0.04%| 100.00%

B 81,337

vl HAlZ= DNs7F VP-NP'Ql Z-f-olth tiF-Ee] 735 MN 9
Al NPQl ACg Hol o] ¥AE FwoE e
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[3£ 45] DNs7} ‘VP-NP'?l 3%

MNe] #2

DNs MN EIA= Hl& AR
VP—-NP NP 68,903 99.62% 99.62%
VP—-NP VP 198 0.29% 99.91%
VP-NP S 51 0.07% 99.98%
VP—-NP L, AP, VNP, R, X 11 0.01% 99.99%
A 69,163
Eo = DNs7} ‘AP-VP'Ql A$-E 4kud oo} )

[3E 46] DNs7} ‘AP-VP'%1

739 MNO| 2E

DNs MN HE

g e

AP-VP VP 33,074

99.89%| 99.89%

AP-VP S 24

0.07%| 99.96%

AP-VP | AP, NP, DP 12

0.02%| 99.99%

33,110

Siee
FFHel, 29t

A=de}
ZJ[E_‘E

oA+ SKTEXEH 2E
S, VP, NP, VNP, AP &
14%01 AE3GtE MN, LDN, RDNo 2 %W%

2]
1

19

CFG 74 % 7

Z}

R

3

his

oL

=

10 0E

1

9 geo Axe
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AuEgkck 1) MN B5E 1% 449 73 2) MN ¥37} 2

Q1 71%&¥ ¥ 3) MN-LDN 71% 72 ¥1= 4) MN-RDN 71% Tt
2 W% 5) LDN-RDN 71& 773 "% 0|38 B} A Ho|x +
juz|

(11) a. S, VP, NP, VNP, AP & 2% 9] &5 7&o] e e
155 AA8IATEY
b. MN«] 7)1%sd ¥ S, VP, VNP7F S8 Uehd=d, 7
5o] WAIER] e A9t tiEel 1, AdSA 7S sk
Aol 1 vg-& A8 ((S,VP,VNP) > MOD > CMP
> _OBJ > _AJT > _SBJ > PRN > CNJ > _INT). NP ¢
APE TE &S BE=t, NP 4 Fo971%5, 7249 7]
% o2 Yehdta (NP_SBJ > NP_AJT > NP > NP_OB]
> NP_MOD > NP_CNJ > NP_CMP), APY] %= t& |
9} 22, PRN, CNJ, INT 7]%5°] YepA] it (AP >
AP_MOD> AP_AJT > AP_OBJ > AP_CMP > AP_SBJ).
c. 7} WEE 2] LDNS 7102 SNo| £x5 AuE Ay}
VNPZ A2l3+ YA S, VP, NP, AP &5 NP7} &yl o]4t
o Bl 7P wol YERTh

d. Z ¥59 72 RDNS 7]Z0 =2 SNe| 232 AwE Ay}
S, VP, NP, VNP, AP 2% RDNo] MN3} & W37} o
971 95% o)golAtt F, o5 B3l AlE TE B9 ol
2| Fzoh Beste RDN01 MN¥} DHg AaadA7) JeS
ERIE 4= itk
34) S F 63 A T W E? 71 239 6707 2% o S@stsit

VP: & 5970 72 2 ¥lxd= 7)1F A9 7707 97% o) dsack
NP: % 99570 7t %— NS5 71% 91 9707F 9% ol & sisich
VNP: % 370 74 = l_t,:_a? 71% A9 6707} 97% o)} 33Ntk
N 317H T F HEs 7)1E A9 6717 $B% ol sk
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(12) a. MN©] So]a. LDNe| APe]"d RDNe| S7} € 358 A<

100%01] ]2t

b. MN©] Se]al RDNe] VPl LDN¢] NP7} & 852 93%0]
o2t}

c. MNe] Se]az RDNe|] VPu VNPo]# LDNe| NP_SBJY &
2 971%7} dett

d. MNe] VPo|®d LDNell #A|31e] RDNo] VP 7} 2 &5 A
2] 100%¢°1 o] &t}

e. MNZ} RDNe] & t} VPSl 7% 71 52 A= D33
ik

f. MNe|] NPe]il LDNe| NPSl 74-¢, B== VPSl 74571 ZA¢]
80%E 3]t

g. MNo] NPo]1L LDNo] VPo]™ RDNe| NP7} € &2 #9]
100%0] o]&tt.

h. MNe¢] VNPo|#H RDNo] VNPY &&o| 79| 100%°]1, ©]
73$- LDN & E¥= RDN9| 938 ¥z wx] ket

i. MNo| AP ?1 7-%- 9] RDN®| A9 tjfio] APE Uehdt.
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Probabilistic Context-Free Grammar Rules
based on Sejong Korean Treebank

Choe, Jae-Woong, Sang-houn Song, Jieun Jeon

Sejong Korean Treebank, probabilistic context-free grammar rules,
corpus, frequency, parsed nodes, trees

Abstract

The Sejong Korean Treebank (SKT) was built as part of 10 year
government-sponsored Sejong project, and more than 80 million graphic-word
Korean parsed corpus has been released to the public at the end of 2007. The purpose
of this paper is to extract Context-Free Grammar (CFG) rules from SKT and to
draw some linguistic generalizations based on the CFG rules. We introduce an
extraction algorithm that was used in this study and prove that it meets the minimal
requirements as an objective extraction method in terms of its precision and recall
rates. Then our discussion of the extracted CFG rules proceed in terms of the
minimal tree structure containing a mother node (MN) and its two daughter nodes
(Left DN, Right DN). We arrive at various linguistic or stochastic generalizations
restricting the distribution of the categories in the minimal tree structure for Korean,
for example, one that states 'In more than 95% of the cases that involve S, VP,
NP, VNP, and AP, MN and RDN share the same category.” We provide most of
the detailed statistical information regarding the basic properties of SKT and the
CFG rules derived from it.
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