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1 KTS &7

KT8+ Korean Tagging System &2 3t=to] 4L Yo7 sl zZF o d & T 4
FAST, 7B AR 448 B0 2 24 ARG Neas A Aol T o B,
AE oA e B E7) Wo) MATINA W FE £ F FRAI T,

1. F71A el 7 w9l F & 7] 4k €} 7 (Path-Based Tagging) 3} el 7] ¥t €] 7 (State-
Based Tagging)©] 5 F#= o Q).

2. Ztzke] e A B lel ds /d 23 o5 £ 7ee] TAH HAH N 4

$}g dg 4 A

o] (unknown words) 7} ¥ o dof T3] L of Aol A Z-2 ofju] & 9

|2l e ¢ ZragWE 9% glo] 18 8 9} Prolog TR 18 W E 9% o)

B A2EE AESAA A kT A, TR W S WA QA A

A& U FA4A] L. HA F4 7 shlee2@adam kaist.ac.kr ¢ Y t}.



2 K7TS Ax] vy

kts.taro] T Makefileo] 22, KTSE X 3l7] ¢siA &= T3] make
71 A}, Makefile2 th-&3} o] Al 7] ¢ makefile-2 Al 3 A] 71t}

il
>
0%,
>,

e make -f kts.make
kts.maket C T2 7w & ¢ 3t g}o] B2 &] 1ibkts.a, libkts.aE o] £-3}o] Ej
7J & 3} ktsdemo, libkts.a®] AFE- WS 71 2A F7] 93] W&o % ktsdemo2,

215 Bl 7] Z 2 2% ktsdemo3E A A SHO)

s

e make -f ktspl.make
ktspl.make: Prolog L 2 72| ¥ & ] 3} 2}o] B & 2] libktspl.aE A A 3}, libktspl.aE
o] 8-3lo] ¥ 4 & 3}+ Prolog T2 13 & kts.plo| T}

e make -f dict.make
dict.maket K7 So| A Al8-3l+ AFA — kts_dict & T} F+ Utility & Compile
Ela=3

mkdict : make - dictionary
lkdict : lookup - dictionary

excdict : ezception - dictionary
getdict : get Information from dictionary
predict : preference dictionary

putsem : put semantics — Type Hierarchy
putmarker : put marker — Semantic Marker
chkcon : check connectability matrix

Makefile-> kts.make, ktspl.make, dict.makeE A3 3t & KTSo| A AlE-3}

A} A kts dictd] FRE W=

KTSE ¢ &3t7] #18) €83 3d &

libkts.a, libktspl.a& AME-317] |8l M= T 3t E0] 3o of Tt



kts_dict.pag, kts_dict.dir
UNIX 2] dbm library & ©] 8-3}¢] W&o % AFA.
FE| A E key B 3l L FE| A9 FAF 93] &, 9 7] EX|(semantic marker) 5

g IA = A

e

TRANFREQ
AL AAA o8 st FAF Ao &S AT 3.

TRANFREQ®] format < (%;-1, i, freq(ti-1,t5)) & o] L,

KTSZ A3 < uf TRANFREQS] H X & ©] g3t FAF Mol FF P(tilts—)& T
=g

TRANTBL
EAF A5
Qe ¥4 & 8 ) LSl B0 B R chkeond ol Sole] Y& EE UE 5 3

UNKNOWNFREQ
(1ol A ml T & s slr] fl8] Abe-5 = Pkalta) & A &8t 3.
UNKNOWNFREQS] format > (¢;:, freq(ta, kp = 1), freq(tyr, kp = 0)) o] t}.

LEXFEATURE
s E FE87] A8 AFEE = Pta |tame) & A sk 3.

LEXFEATURE®] format - (t;1,t2mg, freq(ta,tzm;)) o] o



KT8 2] compile option

KT8 2] kts.makeo]| & t}-33} 22 compile option o] ¢l T}.

-DDEBUG FE A& A AL s Bel
-DDEBUG?2 B d HA L she] Belt
-DDEBUG3 " g5 A LS s Bl
-DONLINE S I g AstE Aol ofy g

A o8& 9o gA & 3.

o] optiono] gl oW, 3t -& f 7 3hri.
-DUNKNOWNMODEL1 | ®| 5 5-9] 2] P(morphltag) & WE A A
-DUNKNOWNMODEL2 | ®] 5 5-¢] &] P(morphltag) & 1.00. 2 Fof.
-DUNKNOWNMODEL3 | [1]of] Yo} & P(ta|tems) o] &

-DBASELING1 GA S A o] 8 mE S TR o}y,
-DBASELING2 $A AR o] & nE2o TH 77,
-DANALYSIS B & sk & ]%—ifﬂ N, o] 4 9] entropy,

perplexity 5 & 7| 48} o] Kol =t}

-DANALYSISE compile option®]] E A7l & 7F3E FA gHeES B7] $8lH & void
PutAnalysisOZ A# A Ak sk Fo] a0} AL libm.al o] &3 ofal 2 2,

-1m-& compile & wj 3 EHA] 71t}

KTSe] A& ol

KT8]+ demo X2 738 © 3 ktsdemo2} ktsdemo27} YT} KTSE G348 0 F A}

£317] 91 AE o] F 714 demo T2 1S Wh=A] ¢lolF) et

= ktsdemo & A F AT of o]}

[csone]tagger> ktsdemo

Korean Tagging System



Tagging Option

a . State-Based Tagging :
b . State-Based Tagging :
c . Path-Based Tagging :

d . Path-Based Tagging :

Best Candidate Only
Multiple Candidates
Best Candidate Only

Multiple Candidates

e . State-Based & Path-Based Tagging

x . Exit

a . Prolog List Format
b . PCFG Parser Format

c . Standard Format

Select Mode : <c

Input : YT Stalo] Zhr).

o W/npp+=/jx
o 8t /nc+o]/jca
o 7Hpv+tl/ef+./s.

Korean Tagging System

a . State-Based Tagging :

Best Candidate Only



State-Based Tagging : Multiple Candidates

Path-Based Tagging : Best Candidate Only

Path-Based Tagging : Multiple Candidates

State-Based & Path-Based Tagging

Exit

==== Jutput Format ====

Prolog List Format
PCFG Parser Format

Standard Format

Select Mode : <c

Input : FTEIHIA= AR &S ©
TR I /nc+ =/ ix
AF/nn+32}Y /nc
9 /nc+e/jc

o] &/nca+3}/xpv+tl/ef+./s.

Korean Tagging System

ol
ok
v}

State-Based Tagging : Best Candidate

Only

State-Based Tagging : Multiple Candidates

Path-Based Tagging : Best Candidate Only



d . Path-Based Tagging : Multiple Candidates
e . State-Based & Path-Based Tagging

x . Exit

entropy = -1/n * log 2 P(wl..n) : 20.059548
Perplexity = 2 entropy : 1092762.529299
T 4" Ax 7
Known o] & 7R+ : 6
Unknown &}d 714 : 1
F ojd 234 A+ - 32
Known o d R3E/4 714 : 24
Unknown o} &d Z3EAH 714+ : 8
Z oldgd ned N4 4.571429
Known o] d % 23EA 714 : 4.000000
Unknown o] 4% R34 714 : 8.000000
[csone]tagger>



3 K7S Utility A}-& wdy
3.1 mkdict

mkdict+ human readable format 2] 3}d & zt 7, KT S| A AlE-3} ktsdictS Y=
+ Utility ¢] T}. human readable format ¢] 3} & T} 23} Zo] £/ &) of of 3hr}.
[EA4 Fd&  feq(EAL302) [EFA8R]

o & S0, &L total.dict] U H F o)t}
71E 4

a4 5

7}5 13

7} 53] 3

7ks) 1

7FA 43

ofs
2
—

¢

N
—_
[\

\lr\l
-~ =

oy

N
—

ol r
1 4 ob oy 1

o N oo Ok
N =3
~

S -V U VR I R VR I Y

xn A 12

xn & 33

xpa 2% 42 b
xpa 3} 516
xpv ¥ 295
xpv A 7] 35
xpv 3} 2087
int © 1

mRR) el QE ot © 17 i) B o] sk AR o2l FEl & AL
o ¥k A}-g-Sh}.

€92 B3 ARE S F oy EAFE dvsie AE S e 2ok

ok



ek QU] o

b 43 |[pa7t410b  — 774

1 ‘E’HFF—] pv A2E231 — A&
d TEE | pv B T7d - 7 Eo}
h e |padUE 1h — Aus
s PAEAE | prHAAlls - P Ao
L |[?) &3 |pvo]28L —ol=g

Al-g- 9

[csone]tagger> mkdict total.dict kts_dict

current input O : 7]—
current input 1000 7]]-7(] F’J-JA jx 1
current input 2000 : T}¥HA} nc 1

current input 3000 : AVFOJA} nc 1
current input 4000 : 2|3 & nc 1
current input 5000 : ®lA] nc 4
current input 6000 : %] 8- nca 6

current input 7000 : U % pa 5
current input 8000 : ©]7] pv 15

[csone]tagger>
mkdicte] 4

mkdict® o] §3ko] ‘nc YA £F AT, WeF nc YA ¥& E YErhd 1o
v A
=)

ktsdicto] = ‘nc BA] T'o] AAH U= 2 2ok F, 94 S5 FH &9

A7} ARl o) | T EE o At A wlE T3] freq( FALFEN &) gk N1 E) @
of 1 st}
s, o} 3 g fellenadlo) o) slof A AtE T, freg(tag) s mkdictE A A

2wl A §A A 4bE o) ks dicto] F71H L) freg(tag) S e lkdictE o] &3
SISICEEA =S

3.2 excdict

excdicti ‘of| 9 o] ALH(EE AMA) 9 W &5 KTSo| A AbE-3l kts dicto] F 53t
+ Utility ¢] t}. human readable format & t}-33} Zro] F1/d & o of 3t}

9



o & E9], 32 exc.dict?] 4 FHo|r}
+§ =/ix
$71§ Z [nb+2/jx

+ A oF§ Z1 /nb+0] /jcp+oF/ef
+A1 28 7l /nb+o]/jepto] 2 /ef
+A1 28 Zl/nb+o]/jepto] 2 /ef
$ 148§ IR /npd+E/jc

$ 719 7 /npp+7t/jc
$olH 48 o)A Ja+3l/pv+r)/ef

$ Al $ A4 /npp+E/jc

tokokzl+  ofok/ecx+8}/px+3l /efp
+ojofZl+  of oF/ecx+ 3} /px+4l /efp

+4 28 A] [efp+o] Q [ef

$all ok 2+ Bl /pv+] oF/ecx+ 3}/ px+Zl /efp
+3l o2+ 3l /xpv+of oF/ecx+ 3}/ px+7] /efp
+3l o+ Bl /xpa+] oF/ecx+3}/px+Z] [efp

.$—E':X]$ .—,"j\—é}/pa—l-xl [ecx

Sd A Ee H P F2 LU FtEA glojof dtn P T &F wH o) H B2
th&ol &9 o] A(space) 7} Stk 2l KShTh OHA e O E Fdo] S0 ASE £
Sttt T BR exc.dict Aol AT 48] 52 o)A ] mA gef 0] glov e EF

Fel 4 24 s FE A& A 72 2GS ol

B Aol = Gl 2/ FA4)S) R dEth 2E Fe st g
v J

u

>~_\lx.,
d o b

e
4
2
1o
FN
i}
oflt
fu
)
—
2
2
o
P‘L
L
1o
2
()
i
m
rlr
o,
o
il
58
o
i
b}
ok
_l

;:9’
N
=)

A& &0, Fol Ul tisl ‘o) @A /a*et/pv+it/el’® A S o, AA &8
= A S o) A7} ‘o] FA /a st/pv+it/ef’ = H )

10



[csone]tagger> excdict exc.dict kts_dict

[csone]tagger>

excdict?] EA

excdictT AHHA Sl Wl o2 e 4 LA o] HA = A& fl8 +3 = Utility
olth. LB E o] Utility = e 3 FA35l, 9] ool A Bzo] ‘e okzl 4ol th 8 F

7HA 24 dHE ARk s e & ATk

3.3 predict

predicti Bl A 2] LFE £0]7] 98 +8H Utilityo]t}. o] 212 excdict 9} U3
format & 23 QI3, TR QL EZFH| £40] Hol = FEl & AR A AAE thAl
g olt}. T3 of & AL thAl S ol Hof sfuhe] o Aol gl Aol

ol & 59, t}-32 prefer.dict?] ¢
$o]<18 | /nn+%1 /nbu
$AdAA2+  d/nn+4 /nc+A 2] /xn
$dARE§ A/nn+AH /nc+HE] /xn
$3ltr2$ sl /nn+ N/ jx+0o] /jcp+ L /ef

—_—

AL o

—

[csone]tagger> predict prefer.dict kts_dict

[csone]tagger>

3.4 putmarker

o] ¢]m 3EX|(semantic marker) & 27| 9|3 A}-&-% & Utility o] o}
Aol B ol o}l FH FEFE 7 XA @, @A AA A A

putmarkert &

on EAE F

3 e &
Bl 2~

11



7NE FEd o 282 o] E #etsty] e8| AFEEAT. FEjae] v E A RS
Prolog ZZ 78 o & 9|3l A Wk #+HH o Q).

o| & 59, T} 22 Semantic/dict.marker?] ¢ F-H- o]},

VA et

a
a  7HE
a

xpv I
xpv A 7]
xpv 3}
int <

AL A

(barely)

(often)
(often)

v e e
e N’ S’ S

[csone]tagger> putmarker Semantic/dict.marker kts_dict

[csone]tagger>

3.5 putsem

putsem putmarker®} ©E] FE] A9 Type Heirarchy & kts dictol] A &3k}, Type
Heirarchy & AKO 2} VKO ZE V5o & <t}

o| & 59, T} 22 Semantic/dict.semNECS| ¢ F-H-o] T},

A FE A AKO VKO
(a) 7I= (2361) (22221)
(a) 7}538kA (2361) (22223)
(a) 7153 (2111) (22221)
(a) 7} (2124) ()
(a) Zzel  (3) ()
(nc) AT (2355) ()
(nc) ESI (123) ()
(nc) = (2121) ()
(nc) ®rgk (2355) ()
(nc) I (2111) (111111)

12



AL A

[csone]tagger> putsem Semantic/dict.semNEC kts_dict

[csone]tagger>

3.6 1lkdict

lkdict T kts dicto] A FE] A& Key & 8o A}, ¢] v] 3| (semantic marker), AKO, VK05
L = Utility o] o}

AL-§ <l
[csoneltagger> lkdict kts.dict U
number of Infor : 13
Pos : ecs Irr : O P(TIW) : 0.095050
Pos : ef Irr : O P(TIW) : 0.029703
Pos : jj Irr : O P(TIW) : 0.005941
Pos : jx Irr : O P(T|IW) : 0.091089
Pos : npp Irr : 0 P(T|W) : 0.584158
Pos : pv Irr : O P(TIW) : 0.067327
Pos : px Irr : O P(TIW) : 0.126733
pv (2121,2122) (321)
pv (2122,211) (122,321,22223)
pv (2122,211) (321)
npp (i)
pv (break out,come out,be producted)
px (0)

Freq(4}) in Corpus : 505

[csone]tagger> lkdict kts_dict 3|} o}Z]
number of Infor : 3

====== Pre-Analyzed Data ======

g3l okZl+ : B}/pv+o] oF/ecx+3}/px+4l/efp
====== Pre-Analyzed Data ======
+3f) of g+ 1 B}/xpv+o] oF/ecx+3l/px+3l/efp
====== Pre-Analyzed Data ======
+3l| oF 7+ : 3} /xpa+to] oF/ecx+3}/px+A/efp
Freq(3 ©FZ1) in Corpus : 0

13



[csone]tagger> lkdict kts_dict @nc
Onc’s frequency is 17305

[csone]taggger>

flol A B0l freq(tag) & B7] QI8 A= L gl @&

i
el
o

3.7 getdict
getdict = ktsdictZHH A ZH Y §& FE31o] 27 Zo] bA 71 ¢ 314 (human
readable format) & =1

AL A

[csone]tagger> getdict m.d e.d s.d p.d r.d kts_dict

[csone]tagger>
m.d main-dict : mkdict & A %3k ] &
e.d exc-dict : excdictE A &3 Y £
s.d sem-dict : putsem® A 3 U] &-
p.d pre-dict : predict 2 A %3k U] &

r.d marker-dict : putmarker® A %3k U] 8-
3.8 chkcon

chkcon> FE) & ¥4 7)o A AL-E-3} TRANTBLY] Ul &-& AALSA Y &8 ul3t7] 9
8] A A}&-E T} TRANTBLS el A A< golEm dg A AL & o
29 H&ol U HRE 2y 9l

AL A

[csone]tagger> chkcon

Usage : 1. chkcon lookup TRANTBL left-tag right-tag
2. chkcon lookup TRANTBL all right-tag
3. chkcon lookup TRANTBL left-tag all

4. chkcon lookup TRANTBL all all

14



5. chkcon set TRANTBL left-tag right-tag
6. chkcon delete TRANTBL left-tag right-tag
Result : if connectable : Pos Pos +
Result : if not : Pos Pos
[csone]tagger> chkcon lookup TRANTBL all jx

Morpheme Connnectability Matrix

INI jx : + s, Jjx @ . s. Jjx :
st jx @ . s’ jx @+ s- jx @ +
su jx @ . sw jx @ . sy Jjx :

f jx:+ nnn jx : + nct jx @ +

nca jx : . ncs jx : . nc jx : +
nqg jx : + nbu jx : + nb jx @ +
npp jx : + npd jx : + nn jx : +
pv  jx @ . pad jx : . pa jx :
px Jjx : . md jx : . mn jx :

m jx : . at jx @ + ad jx :
ajw jx @ . ajs jx @ + a jx @ +
i jx @ . je jx oo jem jx
jev jx oo, jea jx @ . jep jx ¢
jx  jx oo, ji ojx oo ecq Jx :
ecs jx : . ecx jx : . exm Jx :
exn jx : + exa jx : . efp jx :
ef jx @ . xn jx : + Xpv Jx :
xpa jx @ . xa jx : + FIN jx :

int jx :

[csone]tagger> chkcon delete TRANTBL s- jx

[csone]tagger> chkcon lookup TRANTBL s- jx

15



Morpheme Connnectability Matrix

s- jx :
[csone]tagger> chkcon set TRANTBL s- jx
[csone]tagger> chkcon lookup TRANTBL s- jx

Morpheme Connnectability Matrix

s- jx @ +

[csone]tagger>

16



4 C EZRIYHE $I3 LTS

KTSE=C 227819 E 93] libkts.aZS A A 3}, libkts.a> o9 A 7] S5F2

71807 Tt
long OpenKTS() | KTS A E 2= 3} H ] & Loading
long MAT() Morphological Analysis & Tagging

 EES S EL RS
long CloseKTS() | KTS & &4t

4.1 OpenKTS()
OpenKTS () & b3} o] & 2% o gl
long OpenKTS(long dummy)

dummy T & & ©]f+ Prolog9}e] 1 #H o] A& ]3] A o] 3 OpenkKTS() & 4 3}

a7 sl s 2ol Bt
(void) OpenKTS(0) ;
4.2 MAT(Q)
MTOE Fel & B4 7 84S e BRIt MTO L T 2ol delH ot

PUBLIC long MAT(str,operator,state_thr,path_thr,num_path)

char str[] ; /* Input Sentence */
long operator ; /* STATE_PATH, STATE_MULT, PATH_MULT */

/* PATH_BEST, STATE_BEST */
double state_thr ; /* State-Based Tagging Threshold */
double path_thr ; /* Path-Based Tagging Threshold */
long num_path ; /* The number of tagging pathes */

17



str|] a8 £4: \OR Erjof st

operator g 7 W
STATE BEST : 8] 716t g4 2] & =8
PATH BEST : 7 & 7] ¥ €] 7 ¢ T°r° g
STATE_MULT : €] 7] vt el 4 2] o5 =9
PATHMULT : A& 7t g A9 g =9
STATE_PATH : STATE MULT ¢} PATH MULT ¢] &% 8

statethr STATE_MULT, STATE_PATHY 7 - ? Z A3
EGAL Aol Tk AA gk o
P(t(j) (j)|w1 n) > UP(t(b) (b)| n)

path.thr PATH MULT, STATE PATHY 7 $ TR EZ 723}
A A7 g AA G o
P(tgj)m (J) |w1 n) > aP(tﬁ")n, (b) |w1 n)

num_path PATH MULT STATE_ PATH?J_ d9 TH A5 sk AN,
the number of candidates < N

HHN' m{}h

N{N'

CAE jbel A B S £7] Wo] BelthEls w8 e AE VN 3 e vs &

(void) MAT(“Z1 & ¢lo| A uh& 3t Z7] wo] ®9lt}h” STATE.MULT,0.5,0.0,0) ;

U gl Y E AR VIR e e uS 9o Aststal dAghE 0.1,
TR ArE H 3=

(void) MAT(“1}+ &tate] 7tr}.”, PATH MULT,0.0,0.1,3) ;

=g o

sl A ARE IS HE A v P el 0 29, AR b P bF 29
2 AL 2hzke] AARE 03,028 k3, AR AW E A FRAFE A

(void) MAT(“0] A& 7 ¥ t}.”, STATE_PATH,0.3,0.2,2) ;

18



(void) MAT(“71 & ko] A uhe 8 Z7] wo] ®.9lt}h” STATE_PATH,0.00001,0.0001,4) ;

Bl AT Trellisghis AFE 729 linked list S8 = A Fo] 5o 3rh. 78
B2 A3E oF7] flEiM T vl g Al of st

Trellis *scanner ;

3tH, KTS T trellis@l+ header node & 2zt 3 It} 28|22, AWHAK o doj tf 3+
FHE Q7] gl = o3 2ol S

scanner = trellis.nextPtr ;

H

s

whok, A o) ol Ti¥ AR E A3 Avhd, thg gol Bk,

scanner = trellis.nextPtr->nextPtr->nextPtr->nextPtr ;

H

Hiis) o d, 2 ojde] Feji £4 d3 AF, ol do] TFHoUA & 7
AR g R = vhadt o] =

offl

%-of

printf ("o]d : ¥%s\n",scanner->eojeol) ;
printf ("FE) A 4 A4 : %d\n",scanner->numPath) ;
printf ("TF 2 #FFA : Ys\n",
(scanner->known == KN_E0QJ) ? "S- Eo|" : "unFEo") ;
od . Bt
FEfa 4 A4 - b
TEOY F2 vFEY %501
9 o] WA A “q o T, T o el ¥4 AR Solth. Bel 2 4 2

3yl e 7]

=

el

oY,
o

& g5 scanner->pathPool [0] F-F| scanner->pathPool [4] 9]

19



AAE o] At nHA Ao ts] &7 98 A= scanner->pathPool[n] & 8
T T} scanner->pathPool[n]> A& X 7| Path® A o] E o] Qb (XA 8 Z &
ktsds.hE g0} 7] uigh)

£ 7] §, scanner->sortedIdx[m] 2 Ej ¥ A3} =,

23
nH A 2 F A<l 479 Index & YEFA T} o & 59¢], scanner->pathPool [scanner->sortedIdx[0]]&
M =S SE S AT FEH A 4 o).

S} STATEMULTE Ef 7

Mo

Path tmpPath ;

tmpPath = scanner->pathPool [scanner->pathPool[0]] ;

STATE MULT, STATEPATH, PATHMULT= Ej 7] & & u] = threshold & ©] £-5}A =t}
thresholde] 9]3l], KXo Z3= =)o tf 8 F B+ z+Z tmpPath.ox[0 .. 2]
T}l Yok tmpPath.ox[i] 7} MARKS} ZFT}H, thresholdol o]&l] R 2 EgE 7lo] o).

Path tmpPath ;

tmpPath = scanner->pathPool [scanner->pathPool[0]] ;
/* When Tagging Mode is STATE_PATH */

if (tmpPath.ox[1] == MARK) {

el 24 Ao Fea ASE de go] dET. (KTS2 84S 8 24
“B/mn’ 0.2 B F H A T o] 7] M = B} /pv+fexm’ & & 7} 8LAL)

printf ("FE]A A5 : %d\n",PATHLEN(tmpPath) + 1) ;
A& A o 2

A Ao FH A ¥ FALE S dad o] €k

char _mor[__BUFFERLENGTH__] ;
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char _tagl[5] ;

for (idx2 = 0 ; idx2 < PATHLEN(tmpPath) ; ++idx2) {
GetMORPH (INFORINDEX (tmpPath,idx2),_mor) ;
GetPOS (INFORINDEX (tmpPath,idx2),_tag) ;
printf ("%s/%s%c",_mor,_tag,MORPHSPACE(INFORINDEX (tmpPath,idx2))) ;
}
GetMORPH (INFORINDEX (tmpPath,idx2), _mor) ;
GetPOS (INFORINDEX (tmpPath,idx2),_tag) ;

printf ("%s/%s\n", _mor,_tag) ;

5} /pv+fexm

GetMORPH(), GetPOS() = 217) FE| &l FAME 4F Macro©] T MORPHSPACE() = &
uho] Gl & thaol A o é(space)ﬂ L7kl T 2 B ol o] B o 9] o] Abfle]

EAaAE 27 A, AE od “oly A7 ds
T ofd “oldA” e} “SlX)?Z A4 & & of ). o] ¥ 3 % 9 MORPHSPACE() 9]

Fej & 240 & el 3 8 P, mP L) e e B oz 28
printf ("Prob(o]d e} | %s) = %1f\n",in,TAGPROB(tmpPath)) ;

Prob(o}d e Z|ZAE RIHIA 42 8 EJ| &0l 22ICH.) = 0.064375

T =9 4

e PATHBESTZ E] 7 -& 8}'d, ¥l idx0fPath[]o] z+ ojd o] W WA A7} H A<
AAJR & A A3k}, o] wf o = DisplayPath(FILE *stream,int path[]) & ©]

=

&5t 7t =29 A& €& + Y
DisplayPath(stdout,idx0fPath) ;
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7= /nc

St/nc+ol A /jca

Yt /patfexm
3t/mn

7] /nc

2 /nctol ic

o Kol /pv+t}/ef+./s.

o PATHMULTR B F & S &, & FEolAM e Hld &5 935

DisplayPathM(FILE *stream)& o] 230} &8 A3 E d=1}

(6]
(6]
(6]
(6]
(6]
(6]

DisplayPathM(stdout) ;

71 & /nc

St/ nc+ol A /jca

Yl /patfexm

3t/mn

7] /nc

2 /nctol ic

Kol /pv+t}/ef+./s.
.319459e-31

— 0 O O O O O ©

7= /nc

St/nc+ol A /jca

Yt /patfexm

3}t /nc

7] /nc

o 4 /nc+9]/jc

o Kol /pv+t}/ef+./s.
1.101571e-32

©C O 0 O O

e STATE BEST, STATEMULT, STATEPATHZ EjZ & 3 & =8 &
=< o3
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State2FilePrlg(FILE *stream, OPERATOR)
PrologJ List ¢ & &8 st}
0] 71 & Prolog 3 & 78] ¥ 7| Batch Processing2 & W] & ¢|a| A F+3H = 2o}

State2FilePcfg(FILE *stream, OPERATOR)
PCFG(Probabilistic Context-Free Grammar) & ©] 83}
Parsing® o] =& 31X +38 5 o

DiplayState(FILE *stream, OPERATOR)
ERTERR FEEC

State2FilePrlg(stdout,STATE BEST)
[[[0.999976,[’ 71 &’ ,nc]]],
[0.999441,[’F nc],[*oll A’ jcal]],

[

[[1.000000,] ‘,—i‘}’,pa] ["exml]],
[[0.837510,[’ 3 ,mn]]],
[[0.999440, [%7 ]]]
El.OOOOOO F‘;@’,n ],[ SR

0.998397,[’ H.0] pv],[ 't} ef],[."s.]]]].

State2FilePcfg(stdout,STATE BEST)
01 7E 71E&E/nc 0.999976

12 Sto| A SF/nc+o) A /jca 0.999441

2 3 B2 gl /pa+fexm 1.000000

3 4 3t 3F/mn 0.837510

45 Z7] £7]/nc 0.999440

56 Wo] dl/nct+o]/jc 1.000000

6 7 X}t Ko]/pv+t}/ef+./s. 0.998397

DisplayState(stdout,STATE BEST)
71 & /nc

SF/nc+ol A /jca

Yl /pa+fexm

3t/mn

7] /nc

o ¥ /nc+9]/jc

o Kol /pv+r}/ef+./s.

© O O O

o]

9)o)l 4 DisplayState() 2] A A ‘0= ‘&

- ()
.

o' ofw|shey. vhok v 5 &
-
.
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4.4 CloseKTS()

KTS &t o] AH-8-3tA] & v} = CloseKTS() & A W A] 7] = A o] vt &4 &t} CloseKTS()

el
e KTSAN A AFS-3F ¥ =52 deallocate 3} 2L T3} ZHo] A 2] & o] Q] t}.

long CloseKTS(long dummy)

(void) CloseKTS(0) ;
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5 Prolog ZTE2IYHE £ LTS

KTS = Prolog ==
AR Al B AT
Yzt o (2 =2 33-& SICStus Prolog 2.1 80 A Al & %] 3] t}.)

I
)
)
i

28l 1ibktspl.aE Ay Sk}, libktspl.at b3}

L

i
o
i

libktspl.at libkts.a®} 8] AFA S FZ28E=

open_kts/2 KTSAM Q=7 3+ H o] & Loading
mat /6 Morphological Analysis & Tagging
FE & 4 A S S
close kts/2 KTS & &t}
open_dict/2 | KTS<¢] ALA L o] &3}7] Al 4
lookup_dict/2 | KTS 9] A4S Fxele] AHRE A4S 5 S
close_dict/2 KTSe| A& 2.

5.1 open kts/2

KTSE +33l7] $|al A+ AA openkts/25 Tl o] A& A7}
7- open_kts(0,X).

5.2 mat/6

nat/6& We| 2 LA} AL Sl EO|Th nat/6S Th ) 2o 4 elH oY)

H mat(+Input,+Operator,+State_thr,+Path_thr,+Num path,_) H

+Input Y £8 D= 7k
+Operator  : B} 7] why : -2 := state_best
: -1 ::= state_mult
0 ::= state_path
1 ::= path_mult
: 2 ::= path_best
+State_thr : AV} 7|8t e} A AAG o : P9 mPwy ) > o PP, mPw, )
+Path thr  : A= 79 g4 el AAg o : Pt m$ s ) > o P m) Jwy )
+Num_path : F2 7]¥t gl 42 H) $H 704 : the number of candidates < N
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L% QoA ghe @ 2] do] nAg et Bge A A A 4% &
Yoz AseT AAZhE 052 St

| 7- mat(CZ1E Sl M ¥ Sk &7] dlo] ®¥<QlY}t.’,-1,0.5,0.0,0,.).

2. Ut Bl 7 g A2 A8 A BE 2Eew Ass T AATE 0.1,
T A5E A 3= o,

| 7- mat(’ U= &) 74v}.’,1,0.0,0.1,3,).

3. o)A AFHT S A ZtE 4 el vF 29, F2 /)%
2 AN 22he] AA G 0.3, 028 st3, AR )k g e
271 & s}

5.3 ®IAE ZFAE 4= By

o & S0, &7 7] mat/6E call 3 T} 1A}
| 7- mat (7 & Skl A BF2 3 £7] Wo] ®<Slt}.?,0,0.00001,0.0001,4, ).
FEl & EAA A e das geHd 2 WY eR 48 ¢ A

| ?- foreach(recorded(token,Morph,_ ), (write(Morph) , nl)).

ejel(0,0.999, [morph(1,0,10,geNmuL,nc)])

ejel(1,0.999, [morph(0,10,20,aN,nc) ,morph(1,20,30,9se,jca)])

ejel(2,1.000, [morph(0,30,40,balG,pa) ,morph(1,40,50,N,exm)])

ejel(3,0.837, [morph(1,50,60,halN,mn)])

ejel(3,0.069, [morph(1,50,60,hal,nc)])

ejel(3,0.064, [morph(0,50,55,ha,pv) ,morph(1,55,60,N,exm)])

ejel(3,0.027, [morph(0,50,55,ha,px) ,morph(1,55,60,N,exm)])

ejel(4,0.999, [morph(1,60,70,julgi,nc)])

ejel(5,1.000, [morph(0,70,80,biC,nc) ,morph(1,80,90,1,jc)])

ejel(6,0.998, [morph(0,90,100,boi,pv) ,morph(0,100,110,Nda,ef),
morph(1,110,120,.,s.)])

2] o] d3}oll A compound term ¢l morph ] A A A+ I FE| 49 o AH
o] 2 (space) 7} A} =X o] o] 3 A Ko7 TR, N AR £A= 94 (parsing) < 8}
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71918k A A(sync)HE otk T oo AT Aol Fef e ‘o] dR ImE’o]a mpx] gt
of FA7F Aot o]E€A o] X I E'E o] YQERE o] & F-FERE uHY]
el A= &3} 7ol ks2kimmo/2E o] &3}

| ?- ks2kimmo (X, [[[kor,nalll).

X =17

yes
| ?- ks2kimmo (X, [[[kor,juLgil]]).

Vel B ) & pathmult® 3lo] HU) 3719 EHE FAASIA, YA g2 0.001 % 3 2A}

th-g3} o] T}

| 7- mat(C & St ¥ 3 &7] Wo] ®H<elr}.?,1,0.0,0.001,2,)).

| ?- foreach(recorded(token,Morph,_ ), (write(Morph) , nl)).

ejel(0,0.0, [morph(1,0,10,geNmuL,nc)])

ejel(1,0.0, [morph(0,10,20,alN,nc) ,morph(1,20,30,9se,jcal)])

ejel(2,0.0, [morph(0,30,40,balG,pa) ,morph(1,40,50,N,exm)])

ejel(3,0.0, [morph(1,50,60,hal,mn)])

ejel(4,0.0, [morph(1,60,70,julLgi,nc)])

ejel(5,0.0, [morph(0,70,80,biC,nc) ,morph(1,80,90,i,jc)])

ejel(6,0.0, [morph(0,90,100,boi,pv) ,morph(0,100,110,Nda,ef),
morph(1,110,120,.,s.)])

sentprob(1.3194589622471773e-31)

ejel(0,0.0, [morph(1,0,10,geNmul,nc)])

ejel(1,0.0, [morph(0,10,20,alN,nc) ,morph(1,20,30,9se,jcal)])

ejel(2,0.0, [morph(0,30,40,balG,pa) ,morph(1,40,50,N,exm)])

ejel(3,0.0, [morph(1,50,60,hall,nc)])

ejel(4,0.0, [morph(1,60,70,julgi,nc)])

ejel(5,0.0, [morph(0,70,80,biC,nc) ,morph(1,80,90,i,jc)])

ejel(6,0.0, [morph(0,90,100,boi,pv) ,morph(0,100,110,Nda,ef),
morph(1,110,120,.,s.)])

sentprob(1.1015707904756639e-32)
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5.4 lookup dict/2

libktspl.aol & AFH & ZFxsle] FHE Y+ predicate lookupdict/27} 3Lt}

Hlookup_dk¢(+IHPUtr)‘
+Input : 4g T

ARLY U E-& B2 el e 28 S eR A

| ?- foreach(recorded(dict,Morph,_), (write(Morph),nl)).
[postag,ecs,0]

[postag,ef,0]

[postag,jj,0]

[postag, jx,0]

[postag,npp,0]

[postag,pv,0]

[postag,px,0]

[semtag,pv, [[2121,2122],[321]]]

[semtag,pv, [[2122,211],[122,321,22223]]]
[semtag,pv, [[2122,211],[321]]]
[marker,npp, [1]]

[marker,pv, [break_out,come_out,be_producted]]

[marker,px, [null]]

2] ol A postags FALS} B3] F B & T, semtag Type Heirarchy 4] AKO,VKO &

Zt}. marker™= ©|n] ¥X|(semantic marker)®| U && %o Zt}.
5.5 <close kts/2

KTSe] mat/65 1 o]/ AM&-8tA] @& .

| 7- close_kts(0,X).
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5.6 close_dict/2

A Ul g T o) Bz

?- close_dict(0,X).
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