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Abstract

In this paper, we describe heuristic information-added morphological dictionary and connec-
tion table, and automatic MUNJEUL separation process on the basis of least cost method for
efficient morphological analysis.

It is simplified the composition of connection and inflective word information by mutually
interconnect conjugation table with connection table. As a result, the applicability of system is
increased.

Translation dictionary consists of analysis and generation part and, increase the applicability by
describing frequently using termination phrase which is extracted statistically as idiom and the
procedure directly on the dictionary for the efficiency of analysis process and more natural
generation of translation sentence,
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L8 5 PCE o|88 -3 W Alag] ATOMS] siudol]l g d+(]) 45
fﬂ-ﬁ}_ struct DICT { / % — dictionary information——— % /
char word(21); / % word */

2. AHA FA char lexicat; / % lexical category */

K i int back(5); /% backward connection * /
7]7‘“‘!10'3 A]_/';_F:‘\J]_Q] :!L'ﬁ"“ 9)\"'4 "]‘1{194 '7“3'?‘: Al int forw; / % forward connection */
299l 4ol 23 AT WA scloldd, EEH A v
= = ' int gen(5); / % generation entry */
A A 2 AAlE Wy "l A o8 int act;
= ° = R . / # action table ref.information or sahen procedure % /
: E}Tﬂ":}'l 5}'5 "”’tﬂ_o] O}L] D} JE']_‘_:'_i, /g'g‘ int actback; /% action table array ref, */
35 5823E Y A& AAold FZgHal int actforw; / % default {_connect.informat. % /
AR FAL A Az 5L 4 Yok &

AR AA A4l ol = o] 3 Q SrossmEoassassTeceociiixssasfsiscczecosmossssec-stssas

A, A lfo'] Aol Fedha od?“o] ﬁasszllls WEnl11119102 ar io po
ohd AR AagE FHog wdnAHL FEsle EHHallll1®112 BbH¥ v 2138 -

o - 5 2 13 = ﬁif{n111199112 BEallll om dm-ce
Aol LFsE YT A Zlgeld AR AE T g g LA L pdoo
71Ee A4 FAE B YA S sl & o fca®21115 B#nllll ==
9 wolsl A4, SEAolel ol A Age 4 bLEesiL A
% 2o sle A 4A FA, 2n ou #ul1511 WM n1111% 12
Nas A BA, =8 Aol cholo] dE ole % £n1111 BUE v92128 :

3 A, E i E &fv] BLED n1L11 AxTh3Iz 7
z o Bejs Aty 7N1FE AAs7E 2ag £4A4 Chu®is uqossll
o c} 189 i:gﬁgig Eh23R15

A4 AN A 21 A ABAL Aol o]F  phonid siaals
A w7 sold 2 1FEL B e AL s ff 2022%1”

4 7 n Sy 5
Bl AR E4Q GAE Sekdotd AT e ol
7} o EA4 g A=, Al Be) A-g gl configsys n 1111 MS-DOSn1111
< ooy ol 2 riEn ‘MI’“I Alzele] HelatHy
Alolol] &4 trade-off Aol S-olgt Elﬁf‘[r)A,HL]A—> oh/of do, io/io, #*
fj t I ] HHE trade-off lell -2} ] Hh¥ (B8] =D, of oh//as ce/,of oh/io CO/lO cof/, M ¥ 1
d AFE xm3lodo} gk sof oh//of oh, # K »

£ dTolA 2Aa ALA Alavle dRolo 4
A Abd 3 olgoish Goizkel Bl WH AA, AR 2. Aol sihAb e FAS 2 o
aelm @el Felx A4 ARoe TG @ (had el A4 e Aol sle]

Slcle N
A, et A4 e A28 AN # e e e ¥
o 1 ™ . [=} e ] e .
A FAL AdA rigwtezs $E A4S Fig. 2. An example of Japnanese dictionary.
= 4 97 Wl AAH F)Eo] ZuAFolE tﬂ°]
B2 x93le] e A& FHAH

28200 7} gho] (FAel)oll BdH s§4 A9 52 fiteu ¥ 53 5¢ iR

7|12 "9l FAeE wolth Tl zElele) Hio] 4} 54 fRALET MrchEg
o 55 HEE L ¥4 56 F LT\ ¥+

e LA ¥l AHold 58 7e> T\ E 59 Ey ¥+

AP Aol AlAH Bdo] Aldog sk 59 LETH 60 frbh ¥ 3

i ‘ 61 TH2 1

& ¥ 4 glen, ¥rdoz Qumed BEFe e et el

FAA Aglol o8 F28 Fo FAF(EFE FA4L 64 FEEL ¥ 65 LEhTHD

ZEAe) 4 A)E BETF TPl Aegs S ERELTONEY mERLET

273 e FAF Yelo|dh, 8. MTLET 107 ABLEST

WA AL Hel£ A4 o] (HEAN o2 14 HHET 114 L¥¥
o “i{j ?Eﬂ “nl |a°(;g o loT2 120 feFhiETe B hes 123 7ch ¥ 3
= asortw ;\d"ﬁ'%iq q"ﬁ' }0-}4 7"‘6_7]. -1‘3]57— 153 fese T b 195 "L *4
o] BlojF2] wlgd 2z =W YAS wlolg /* R BERO B E, 55, 2% Bt x/
54 R 5 Aelslr] Y3 z2AFo] WY o1 9l
T-3kol 7lEslel gt &, xiade] Ald & I3, AFH 5 d (432,0008) & Hdes &
Zejets A4Aur 2AY, A5 FAdo g 38 a8y FAF o
A4 oo ule} 1 QA ou]r} E4£% L8 2 Fig. 3. An example of high frequency phrase.
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L2552 gpv, ¥obHal chejolef ofmi4d sS4 =T
B2AF S HAY A E 2T ghold AH
o 7)gsle], T2 A A o] F AHEE

o &, e Z2A|Fole ARst 028 ulsd
HeMe) AEAE 2E WolE dolH (—E) o2
A e,

Ad@olel 2 Arleld ML FaAse Aol
#glofoll F-rhEls 2ARY w4 o] Wi Fad 2n
& Zevh sATel A AL e celda 2
Golskel el o3 AT FE o] 4|
ATNE F9s1E Artal geloz BRI} B4
2o Al FAIEE dBo] RAF Alde] AL Az

iy

A}(157H) H-2AL(3870), AlZA(127), HE A5
M), F2AEsAN), 222 Az 49 FE8 (8 )
2= %*é%tk Al FA oA et, F3hAl, =
Zold ZHof o]L sl ZALE AYIYon], R
oz zab shAe] olold Apgabel 7|4k 23
te A2 45 Fdolw, (bt Aolzd A%
e 387 2389 daleloh

¥HT 0 It 0

e 0 izkoT 0

LT 0 iz LT 0

LEdi 0 2T 0

(a) addtional case

hE 5, EvbT i hbMhE#A

ELBHE hLhEeA LES

b kT LETIL hbHic

kD I 28 N/

M bl thfeLic Tk

ih A LAY [{el: P g

EvnT EvaTh ¥
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it Hom LN 1T

(b) compound expression

O% 4. Az A gda 2 e B-79 de
Fig. 4. An example of addtional case particle and
idiomatic phrase.
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char  connect (42 (39) =¢{ / % word connectivity data %/

{row ; backward connection info. )
/% 2 1111111111222--33333333 %/ ‘1 : noun
/% (dymmy0)1234567890123456789012--12345678 %/

d
/% 0%/ o,z.2,3.0,0,0.0,0,0.0.0.0.0,0,0.0,0,0,0,0,0,0
/%
/%
/e

/%
/%
/%
/*

/% 11 %/0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

7 %/0,22,0,0,0,0,0,0,0,0,0,0,2,2,2,0,0,0,0,0,0,2,--
8 %/0,220,0,0,0,0,0,0,0,0,0,2,2,0,0,0,0,0,0,0,0,-
9 */0,00,0,0,0,0,0,0,0,0,0,0,0,0,0,0,2,0,2,2,2,2,--
10 */0,2,0,2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

,+,0,0,0,0,0,6,0,0,
1 %/0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,2,2,0,9,0,0,0,--
2 %/0,22,0,0,0,0,0,0,0,0,0,0,0,0,0,2,2,0,0,0.0,0,-
3 %/0,22,0,0,0,0,0,0,0,0,0,0,0,0,0,2,2,0,0,0,0,0,-

522222201,
£2.2,2,2,.2,2,0,0,
,2.0,2,2,2,2,0,0,

-0,0,0,0,2,0,0,0,
-0,0,0,0,2,0,0,0,
,0,0,2,0,0,0,0,0,
-0,0,0,2,0,2,0,0,
-+,0,0,2,0,0,0,0,0,

2 ! adverval noun
3 . adverb

7 axkad), gdgt, s,
8 9xkFA LY o)) AEY
91 FA4 TN

100 54 B84 AAY

11 54 4%y

(column ; forward connection info. )
1 . noun

2 t9rtole el =tglo], AHFA}

3 YA

7240

8254 hs, ¥3

9 Z2FA HhB, X¥B
10 254 Lo s

11: 2%A 5

pwl, oz

7

85, (a) H% o] g9 A
(b) A< elo]l&Y 3 (row) 3 4 (column) o
‘ ke YL HF
Fig. 5. (a) An example of connection table,
{b) Morphological category for connection

table.

char act —1(36) (12] (5) = ¢ /* conjugation array string
/% 1 2 3 4 5 6 7 8 9 10 11 12
YR L T Ty wggtwom g I “z aprwom
Y A R T ANy e m e agr wow “. “proe o
P A R BRI agr o g oo
R B S wpr oo @ “gn wer o
Sk B/ BT 4 UL BT tnr “n o en apmwow “hr “prow o
Ik 9K/ BT T BT kT I @ “n. apr g
s 10 %/ BT, 4Tt ekt W g “omw “nr PRI
JH 15 %/ UL 0T M e s R L PR T e I
Sk 16 R/ CHET, 0 Sper eppme e R T B
boe

% 6. 2§ sHolE oal

Fig. 6. An example of conjugation table.
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int act__ 2 {367 (12) =1 /% conjugation array backward */
/% 1 1 1 */
/% 1 2 3 4 5 6 7 8 9 0 1 2 */
/% 0 %/ 9, 0, 10, 28, 29, 0, 30, 8, 0, 32, 11, 0,
/% 1 %/ 9, 0, 10, 28, 29, 0, 30, 8, 0. 32, 11, 0.
Jk 2 %/ 9, 0, 10, 28, 29, 0, 31, 8, 0, 32, 11, 0.
/*x 3 */ 9, 0. 10, 28, 29, 0, 8, 0, 0, 32, 11, 0,
7 /%x 8 %/ 9, 0, 10, 28, 29, 0. 30, 8, 0, 32, 11, g,
/% 9 ¥/ 9, 1N 10, 33, 0, 0, 7, 0. Q, 32, 11, 11,
/% 10 */ 9, 0, 10, 12, a, g, 12, g, a., 32, i1, 11,
/% 11 %/ 9, 13, 10, 35, 36, 0, 7, o, 0, 32, 11, 11,
/% 15 */ 15, 0, 10, 37, 0, 0, 38, 4, 38, 32, s 0,
/% 16 */ 17, 0, 37, 0, 0 38, 38, 32, ) 0

18,

a37. &% dolio] dAE A% FY AA Holg
Fig. 7. An example of connection information table related to conjugation table.
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Fig. 8. Outline process of japanese analysis.
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(config.sys n(0 1) (D =-(1 0 0 ¢ 0 -(0 0 0 0 0)-(0000O0) (1 1)
(77140 n(0 0) (1 -(1 0 0 0 0 -(0 0 0 0 0/ -(0000 0, {1 1
(h h(0 01 @27 - (0 0 0 0 0O -(0 0 0 0 0)-(00000) (1 4)
FFEEL y(0 0) (2 - @ 37 7 0 0 -(0 6 7 0 0)-(0000O0) (1 1)
(T p(0 0) (2) -2 0 0 0 0O -(06 0 06 0 0)-(00100) (1 4)
Qo v(0 0) (4 -9 3¢ 7 0 0 -(0 4 7 0 0)-(000O0O0) (1 3
{fens x(0 0) (6 -6 910 0 0 -(0 1 3 0 0)-¢(01000) (1 1)
(BE n(2 0) (D-(1 00 0 0 -(0 06 0 0 0)-(00100) (1 1)
{, an(l 0) (D -(1 0 0 0 0O -(0 0 0 0 0)-4(000TC00) (0 0)
{config . sys n(0 1) (1) = (1 0 0 0 0 -(0 0 0 O 0; -{(0 00 0 0) (1 1)
(7741 n(0 0) (D -(1 0 0 0 0O -(0 0 0 0 0)-(00000) (1 1
(B3 h(0 0) (@27)-(0 0 0 0 0 -(0 06 0 0 0) -(000C00) (1 4)
HFEL y(0 0) (2 -9 37 7 0 0 ~-(0 6 7 0 0)-(00000) (1 1)
(t p(0 0) (2 -@ 0 0 0 0 -(0 06 G 0 0)-(00100) (1 4)
Qo v(0 0) (4 -9 34 7 0 0 -(0 4 7 0 0)-(0000 0) (1 3)
¢4 a(0 0) (2) -9 1610 0 0 -(0 1t 3 0 0)-¢(60100) (1 )
BE n{2 0) (H-(1 00 0 ®—-(0 0 0 0 0)-(00100) (1 1)
{ n(l 0) (H-(1t 0 0 0 0 —-(0 0 6 6 06)-(60000) (0 0
a8 9. 4 4 Azt A3
Fig. 9. An example of morphological analysis.
3. W shamAA o 2 ol4she g 2R AYE o gk
E<=N 23 =y
BE AL IS B8 HolEc) AN AT @) 24 Aol 2248 dholg s 22 AFolE
H&og oAY dea 4 Aze duidoz & ) . o .
A2p0 An £ = = Algsle] s A ofmi4g AAYE =4 A
FHe ‘é‘ﬂ'a; xtf’}o"dl er —44 dL %, ZI,OL Aol By} mgrt 22108 2o HuE zton
) o] X A =
Aela7l AU EAL T A U EAT  gzu4sl el (ghoba) $49 YF o2 Mg H
Hawo oA Ao (—FH) ez A o o
o A% e wAsx Yo arz Jb% )
g RE FEANE o] f3lo Hels HAAAHL 4. Alad 9 9 aa
u]slod Aol a4 AFE lofob drf, =F F 2 A7l TEE A& MY Ala®ly AAH
4 Hiwo] AEYolE 7Foz = FAHL o 2 IBM PC/ATAl 4 Microsoft C(V.5.0)& o]-&
2 87 wFol A5 ol #HA l 1 483l sl FHB G AJAH Y AEbdel Fre o
+He FdHo |4 ofFo wta} FHS ol AAHA 74 A% S/W=2 7t interface’t oF 400kbyte, L
kg wtech aejez, AL i‘{H A Y AL S A7 F =g aae] o 100kbyte A

oz oy Pz € Ful4 iy AHE
e L2AaE Z1ed et gidh A4
o) e T-ﬂrol olu)#al gale) o s) WA gctn
04 Az gk HehH, FEAHA ALl s g F
sﬂi% Slet.
B Azdloll A FAG AA AL Ao He
A o4 Aol FHE Fol Z2AMEE TA I,
g3 e ZzAs 2EE FASC
(1) A4 Ao o] gho} dHe TA=A 3
7) wj ol zAolg} Fdoje] 2l o8 EHE 2
Aget olul “CHLT, KI-T Y 244 233
“CkiTH, hbLhE¥A "5 ¢§ 8¢ A

i

_-‘i-.oiﬁ

Mo fe ook T Of 0 e oot ook

O

il
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solm, Ao of2k20,000 Bto] FRE 1. 2Mbyte
Az 3712 FAH Ueh

A A AEle] AZE Aol ALLE dloels F
Aol cpokd g asle] dgdg AAY dBo] HF

B wiired 108elA AT (=126 %) 223 A}
$ohga, B2 ¥ A4 54 Fol7l A W
4 §& FATE B8 Yoz PR g
sieh,

Mo shel Faol Aol 93lo2 sle chEA]
9 Hele HEARANA HFH AAY 4 UeF
dUE AS slolEe) FAL daigtch @A A
e B34E nefslel Shsde mgstel A
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/%* index table for multivocal resolution (work sheet 1) */
a b c d e i
/% lex . cat | cat fw bw | act. array ref. special char. (approx. ) */
/% 12345678901 12] 1 2 3 4 i backward */
/% 000 [ 000 | 0000 | 000 1 1 2 3 4 5 */
10 b hi n
p| vajgx 01 (01 |01 01
X 03 |03 |03 03 &|28)& |25
SRS ) [N YC 7 NN S S S S B R SR,
n m (shell)
22 b k| nfdemvajgx 01 |01 | root| 01
q{ nfdemvajgx 01 JO1 | root] 01
s| v 08
24 h h| nfdemvajgx 03 {03 |03 03
p| nfdem c{28| p{28] c|25]| p |25
J root cl 28 p|28| c{25] p| 25
vagx 03 [03 [03 03
k| vajgx 01 (01 |01 |01 #] ed
cl| ", " #| ft
n

aiol® 8% b EA AY, oW AE BA AR 4 ¥ A4S B4 Y, o1 A WS B4 88019 A1 54

20884 3:8ESA 4125 Aol G B AR, A AS Doizk S49 weld W Ay A%

(ex: &28& 255 mb 7k HE ZAZ ASH o) 25l F5L it 28,259 254 3, ", Tl Haohe W
sjw) et )

810, 24 ey 4 Z2AFole g8 Y ol
Fig.10. Input data table of ambiguity resolution for particle.

o4 dAsigiond, 14 Aste 8 ADE AR oful8E Hlojre) WY A WA L7 H,

g 5ol oz 3 Qlol, Alavle agHd AHust Al FA o] E84E Anste FAE 978 AL
o] f-olzlched AL sloe HTE FH3 7l5sitn slof & Zlolct,
Alg ®lch o2 4 (A EHe) dsoln], 2ADL
et ohEAtel o) A Aol ASAu a4 HD access Al Zt7A & &8 Zojch
example ! 1

/% A Ao} AW a; o] 3]3HE(lexicon), b;o] 3™ F (lexical category),
;ASEET- 11, 252 R7135,
GAHSY- 0 kol F, 1;AS7bs ol BelEiA g%,
;A AS AR ;88 wojEolA e HE Au o A3 57,
g T8 o) oA luid TRY Hu
h;homonym weight, i;generation entry No. */

a b ¢ d e { g h i

{thesaurus n(00) (D—-(1 00O00)-(0 0 0 0 0) (1 1)
x g (20) 3-(0 00 00)-(0D O 0 0 0) (1 1)
(roget n(l10) (D-(1 00 00)-(0 0 0 0 O0) (0 0)
(B h(20) @D—-(0 0 0 00)-(0 0 0 0 0) (1 4)
(1852 m(10) (2-(6 00 00)-(0 0 0 0 0) (0 0)
(& u (0 0) (5-(6 0000)-(0 0 0 0 0) (1 1)
(I h (0 0) (28~-(24 0 0 00)-(0 0 0 0 0) (1 5)

(1190)
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(L
(L5
(&
(+5
(bD
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8
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b
y
x
n
h
n
X
n
b
h
n
h
n
S
h
y
x
h
v
n
X
n

c
(0
{0
(0
(0
(0
(2
(1
(0
(0
(0
(0
(0
(0
(0
(0

(1

0)

e f

(2)-(99
(15) - (66
(n-(1
@n-(o
(2)~-(88
(17) - (66
(D-(1
(2)-(3
B-(0
(D-(1
(27) - (23
(D-(1
38 -(1
(28) — (24
(2)-(99
(12) - (22
(33) - (25
(2)-(10
(D-(1
(17) - (66
(D-(1

The total time is 00 : 09 . 66
thesaurusi roget?s 18524 T AR L7cAMIUF o THH, (00: 04 95)
TRTCOHEFELYBFNCHELLIS ETH5LD0THS. (00: 04 71)

ex . 2

MS-DOSEEB LIz A F 254 X 21Z,
config. sys D7 1 L NFERF L T 7oA,
b LS RFELTL EDOABIKBUFFERS =xxp e W B A1, (00: 06: 21)
DIRDF — A4 v DRUBRFA A 2587 7 AEh5+FC4. (00:03:82)
The total time is 00: 15: 63

V. g =

€ eiolAe A48E F32 s o - ¢y
AlzElel FEE A 2ol dHEY e A
Aleg 3 AL Aol e sted 7l shgleh

A4 wlojd el AR Aol H¥E 3% &
AL st AR eH, Al Zlges EAAC
HE 2qdted £ HFe] ¥ Alaeled 58
Al W& zeed Zigsigld = A4 HolE
A & R %‘ EHdxer Aot

L AHYE
Ho P REEE R R
Hol& 3 4% 04741474 4L

E ZE 2x4

4dsgch 2 A3
A EEEE

A4 wlolgol kel T4 5o,
w CEL PR

3 folstAl 4+ YA

2y gele AAHHNH 2oj7 BEo wo|
-:—4 AL E FE/e0] o4 Aol FAle) Y

w
C OO DD ONODODOODODOODODXWODO DT O

—
C OO OO DO DO XXO DT

—

(00:

(00:

(1191)

g h i
00)-(0 0 7 0 0) (1 1)
00)-(0 0 3 0 0) (1 2)
00)-(0 ¢ 0 0 0) (1 1)
00)-(0 0 0 0 0) (1 4)
00)-(0 0 8 0 0) (1 2)
00)-(0 8 0 0 0) (1 2)
00)-(6 0 0 0 0 (0 0)
00)-(0 0 0 0 0) (1 2)
00)-(0 0 0 0 0) (1 1)
00)-(0 0 0 0 0) (1 1)
00)-(0 0 0 0 0) (1 2)
00)-(0 0 0 0 0) (1 1)
00)-(0 0 0 0 0) (1 1)
00)-¢(0 0 0 0 0) (1 5)
00)-(0 5 0 0 0) (1 1)
00)-(0 0 0 0 0) (1 1)
00)-(0 0 0 0 0) (1 5)
00)-(0 0 0 0 0) (1 2)
00)-(0 0 0 0 0) (1 1)
00)-(0 0 3 0 0) (1 2)
00)-(0 6 0 0 0) (0 0)

01:87)
03:73)

W, S0 B3
By AFEch

@, & wPold FEY Aade 24y FA
5 A7ke] o= Axe 43el E@edttn ¥ 4
gomz, Adl T4 EEA Anst chelejel o
WA HAE AT $7 LA Fold) ATE AW
el 48 Aade THolE $49Y 4 Yekn A
7l

2 oAxde) B $R FE A4T A4 A
o F4e (3]0l AR
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