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Abstract

In this paper, an algorithm for On-Line rightward Japanese parsing is proposed, The ambiguity in
On-Line parsing is accumulated until the input is completely finished, since there is not a space
between words in the Japanese sentence. Thus the algorithm for morphological analysis. based on
modified chart, is used in solving it. And the number of searching a word in dictionary for
morphological analysis is also a puzzling problem. The Japanese sentence, consist of N characters, has
logically its maximum number of N(N+1)/2 searches in the ordinary On-Line Analysis, which is nearly
twice as many as normal Off-Line. In this paper, the matter is settled through the modification of
dictionary format. In experiment, we can accomplish the rate of analysis which is nearly equal to that
of Off-line parsing. And it becomes clear that the longer a sentence is, the better an analysis efficiency
is.
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struct DICTIONARY/{
int String_Continue;
char *Word_registerd;
char lexical category;
int lexical_end_table;
int forward,;

int *hackward;
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int homonym_flag:
int *generation_entry;
int reference_array;
int Noun_for_flag;
char refcat;
char *refdict;
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Lo en

Algorithm  Make a Connection

type
ContinueType = ( Yes, No, NIL );

var
Node, StartNode, EndNode : NodeType;
Continue, Continuel, Continue? :@ Conti-
nueType;
Word, Wordl, Word? . String:

begin

STEPI:
PushMorphWord(Word [ Node ], StartNo-
de, EndNode, Continue, Complete)

STEP2:
GetOneWord(Node);
if (EndNode = Node - 1) and (Continue =

FHUE

Yes) then

Node = Node+1;

Combine(Word [ Node ], Startnode, End

node+1)

Endnode = EndNode+1;

Continue = NIIL:

PushMorphWord(Word [ Node |, Start-

Node, EndNode, Continue, Complete)
end { if }

PopMorphWord(Word [ Node ], StartNo-
de, EndNode, Continue, Complete)
SearchWord(Word [Node ], StartNode,
EndNode, Continue, Complete)

if (Complete = 0) then
goto STEPL,
end { if }

PopMorphWord(Wordl, StartNodel,
EndNodedl, Continuel, Completel)
PopMorphWord(Word2, StartNode2,
EndNoded?, ContinueZ, Complete2)

if (StartNodel = EndNodeZ) then
if (Continue? = Yes) then
PushMorphWord Word2+Wordl, Start
NodeZ, EndNodel, Continuel, Completel)
goto STEPZ:
else if (Continue? = No) then
goto STEPIL:
end { if }
end { if }

if (CheckConnectionl Word?2, Wordl) then
Combine(Word, StartNode2, EndNodel)

end { if }

return TRUE;

end

o] Aye]E-2 WA shie] xS giute} A
o} 2t 28 PushMorphWord(Word, StartNode,
EndNode, Complete)e} 7t} 7]+
Word+ 7] 59l #219& 2n[s}d, StartNodet
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Fig. 5. A parsing result of “BLUAH2”.
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Fig. 6. A result of a morphological analysis.
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Table 2. A comparison of retrieval frequen-
cy. (in case of a word)
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cy. (in case of a sentence)

| Y R | v e | Rl Wy
A &80
(A) (B) (A) (B) (A) (B)
10 38 32 15 15 395 46.9
12 46 39 21 21 437 538
15 53] 57 3 33 07 578
17 74 63 39 39 327 61.9
20 96 0 51 3l a3 68

® 3& On-Line #Hje] aix= [13]1e] <&
Off-Line A9l s4-g, 7 FUdg Ao A-83
A9el AxE el Zelth  (Ade FAE
On-Line #Aell 23 Ags]ola, B 2= |
131 < ¢Jgt Off-Line WAl sfialel] o3k A3ix|o]
ok (A)sh (B) 7 7HA siAabd =% SR #d A
e Abgalelon HE AR Feie] Aees T
steleh ko] A4, wlelels oheAl 5AE dHx
o] Bl sheskAt 2 AnAs ASE 5 e A
27} uiwslcl €18 o] ‘ABCD 2hz 4782 Helx
2 o|Roixly BAE AZAHE 9, o] A4 A,
'CD’, 'BCD’ 59| 371 wteiz} 734 7issietar &
w‘CD’Y] 7S ¥4 'B'7} FailHe Zfelng A
9)slojolgic) A wepH ‘A’el 'CD' & #fAel 7t
ZaA)at o] whHoge ‘B'7} sAed] AdmEs

(981)

£33 % B £ O5K® 135

‘A’

o] JHAE flal BT = AN A3l
P2t 2gd AS ool 2k BHEL o8 Foplch
B =Foll4] Akl whe] Off-Line si4le] wlsf =
o] 9 Ego| thh W& AAE viehlz glo] A
A8 Zrh ojn|a}R|qt, H =io] AHqkF
2ol ofgh Alge]| Off-Line®] ¥WhAxr}d AHy| A2
Aol AlsiElhe 23 gl d7ATE Eele
& ziekebd, AL HlARE o1 Aolrt Aol
He B oiold AR W 885 Fshe
ole} & < sk

2. A Astel vla

FNEe] =RellA wEE dEe] i sMr]e of
B 2o glEe] FuE & siME sfAstEE &
7o) abahe g Aolzh glek (1919 [20]
oA AAshE whah AP AR ¢l "B ENE
2L 2"E M A [20]1 9] 9 1 69
71 AN A 2 A& 4 sl (1979
o TR A Anukg sk, 27K SiMASE
5 QAR B =Fo| while] #ake] glHe] FgH
2 o AejolA aiAE ARAEldE AlEE e
A Aas 2g ¢ UdSS d 5 ek

wlo o
wo 2

7

o

», e

[+
i)

k2 4. Felx #A Ao vl
Table 4. A comparison of morphological
analysises.
RGeSt 2 NG DI
b 2 AR (209 WA
w3 A Ed [19]9] WA
TN (B FWEICLAE | HDEZIZHD.
Hhy 1 3
Hhy 2 2 3
H 3 1 1
B o] i 2 3

w3k (1319 A% sixe] were & =v5 5
g Wk spxiR|el, shdgk #FAke AAR oA 3
g AR, B =we] Al Aot glvk
e} 27b A8 aidE Ade Bl £ =F
o] upalo] mpE aiAE AHFS o 4 ek T
dl ol tha 2] =8 WA B = HRS



136

Ao A4E FAo2 wsled E 4ol vhepyei,
£ 7o) wpajo] s12e) Off-Line WAz s st

7t 24 55 Bolx gloh
3 5. “bEEICLD” A d§t 34
A
Table 5. An analysis of a sentence “{ % %
BEIZLB.
o £ lemn | o | owem o
RS o S R R L S
®2ld On-line | 8 2 % 1 206
A4 Az
e R 2 5 1 4
HEA] |
Fag-a13]el 8 2 ! 2 11 3
At | "0 i

F 5ol oAl “LBEAEICED S HF 2R 2
M AIE Horh duejE AR AR B
B BB deld FELS HobH S-S Halth m3t
[13 ] 2} vhalel] &t s =te} vlasisls o, 5
g A A, ARAHY 3en 2 Aolrt
2§ Helth AR B =Fo] ¥z FAld s
AePsi= wAlE sk, AF AN 3G ] o]
2FA] ghEo] 7)&9] Off-Line ¥HA)o T3l 9}
Hol gick

S_O
"7 =2

V. 2 8

wiellie g 714 HY AA"E #% On-
Line W] gefa si27]& #|2k3kdtt. On-Line
el g A9 $-8-8 PR ke ]lHol
FRE7I7AA] dHYlel AZte] AdsE AfE 9l
g FAel A A dHARE AR AR 4
Hip Bl Held M-S ARERE R A
o] & arjste] AAA<l dojAele] S=F BHAA
T 3UE ZleR Al olF AE Y due
Alokaisict. Aokl Y duelFe rbedt EE
& AT sl £l sige] FAHA
Aol HE AAABI R A EEe] 7]E9] Off-
Line W7 z2A] Ae] wA] 945-& Hsich 53] A<t
g duelEd 7 WAt SYH s 2 ThedhEE,
Zhzbel| oa] meAME HER d9E Ag, 2o &
4 AP £28 A4S 5 S ZleE v|dEe oyt

B

T

L= =]
7 a2
A

0} O
e

=
i=]

A 71AH A& 913 On-Line e 347 44

(992)

FUE 5t

Mo @ On-Line WAeliE £40] Zoiad =354
o] A% oo ZolAlAlnt B el Aakshs
A7 2EaR BEAS AAstd A A
2} Thssheh o ofo] elmke ole] XY
S¢ urh BEHCR Aoy 4 Ut WAl Ax
2lZo] s AlAZke 2 284 4 3l On-Line
upale] A7)} PPse Ao Alasd, 2 oy
S oprhe] MALSE On Line W49 dHo] o
Aoz BeY 4 e AR Mol ¥l 7
WMol A" Selw He sy Aom pekd

o]

an

dnes
[1] Daniel D. K. Sleator, Davy Temperley,
“Parsing English with a Link Grammar ",
Gosse Bouma, ete, “A Flexible graph-u
nification formalism and its appication to
natural-language processing”, Journal of
Research and Development, 1988
Masahiro Oku, “A Method for Analyzing
Japanese Idioms”
N. Maruyama, M. Morohashi, “A
Japanese sentence analyzer”, Jounal of
Research and Development, 1988
Paola Velardi,Maria Teresa Pzienza, “How

etc

’

to Encode Semantic Knowledge”, Com-
putational Linguistics Vol. 17, No. 2, 1991
McCord, “Ana-
Slot  Grammar”,
Computational Linguistics Vol. 16, No. 4,
1990

T. Nishida, S. Dishita @ "An English-
Japanese machine translation system bas—

Shalom Lappin,Michael

phora Resolution in

ed on formal semantics of natural lan-
guage”, Proc. of COLING 82, 1982
“HAGERAGE, AREFHEAR SRR
et

ARG, AR, EHEE BROE TR
BHGEEL &L BASIIOERIRAT, (AR
Baa gt Vol 30, No. 3, 1989

HNRA HEEEEE SR NET BV
Pr-EE HAGELOTEEIRST, (IR E
F¥ak Vol 24, No. 1, 1983

PEAER,  HERGEESRO OO TR - E58
B, EFIFREEEEREE D11 Vol 75,



199%64 58 EFLBEHLHE

No. 10, 1992.

BUREH, " BASTREATIC 531 T &SRB HE OB ANy
FHROR", (FHEEERHGE Vol. 31, No.
12, 1990

TEXB, KEET, etc," REFEEL LN S
BISHSURITE, EFIFHBEEAHGE D-
11 Vol. 72, No. 10, 1989.

BAANTARESRE, ATHEE > foyy 7, F-
Lijit, 1990

] #iEE= 5, BAGERC B
161 JthHEEE

“FEERARIZ & B HAGESL O
BT, R & R Vol. 26, No. 6,
1985.

FHAR AL E L, RO L REROEL L LU

= 8 HOEFA) 19664 89 31948, 19894 24 g
oFcfistn AxFEAlFET Ed(FEAh. 19914 8¥
Fofieta gk AxEAEE s SAEFEAAD.
1995+ 89 efhstm ohstl HAFEAFe} 2]
(Fghikal), 19964 39 ~ A BAiohst e
eI

SIS g |

$£33% B £o5M

[18]

{19]

{20]

137

i b AVAL 7k i) -y L AN
1R RS &SOC5E Vol 28, No. 3, 1987
THEMART, BRK "REeE TaRE
D125H BAFER ) G OB A,
1R PR B Eran 3% Vol 31, No. 10, 1990
21934, #HS “PCE o83 U7 He | 2H)
ATOMSE] 7tol] gk A (1), - s AP
At et a4 FAes - v, didbxEE
3]&=%%], Vol. 25, No. 10, 1988

722, sl o], Y7 v |A Wi Al~F
2] gho] Aol W SniRElE o] 8%
sRalel A 53] g 9 el AR AR gk
HkE weFal 1993

% A B(ERE) % 314 BiR % 1258 88

(993)

4 Rereat WAEAT S g



