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Improvement of MSLR Parser Based on GLR
for Japanese Language Processing

HozuMi TANAKA ,!T ToMoya Noro 12 and MasaHIrRO UEeki?

Adjacent symbol connection constraints (ASCCs) are very useful for not only the morpho-
logical analysis of non-segmenting language such as Japanese and Thai language, but also
for continuous speech recognition of any language. This paper propose an algorithm to in-
corporate both CFG constraint and ASCCs into an LR parse table, which can be used to
perform morpho-syntactic analysis through a conventional GLR parser which is called MSLR
parser but is incomplete since a few of problems remained unsolved. This paper described an
improved version of MSLR along with demonstrating its effectiveness by way of a concrete

example.
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(3) ReduceChain(0,1,$, “start”) iZ2W T,
ReduceChain(0, 2, b, “setup”).
ReduceChain(0, 2, ¢, “setup”).
ReduceChain(2, 5, $, “start”).
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(4) ReduceChain(2,5,$, “start”) IZ2WT,
connect(b,$) =1 & b
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(9) ReduceChain(0,4,b, “start”) IZ2W T,
connect(a,b) =1 & h
ShiftChain(0, 1, “start”) % fE&
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— sym DIERIEEE DHA.
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(10) ReduceChain(3,5,b, “start”) IZDW>T, LERARFEZ pass ICEHE,
connect(b,b) =0 (13) ShiftChain(0, 1, “pass”) IZ2WT,

(11) ReduceChain(3,6,b, “start”) IZ2WT, ReduceChain(0, 4, b, “setup”) D LR FE %
connect(c,b) =0 pass ICEH,

(12) ShiftChain(0, 1, “start”) IZ2V>T, (14) ReduceChain(0,4, b, “pass”) IZ2W T,
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ReduceChain(0, 2, b, “setup”) O JLEIR BE %
pass ICEE,

(15) ReduceChain(0, 2,b, “pass”) IZDW>T,
ShiftChain(2, b, “setup”) DAIRIRFER pass I
ZEHE,

(16) ShiftChain(2, b, “pass”) IV,
ReduceChain(2, 5, $, “setup”) D LB IRE %
pass ICEHE,

(17) ReduceChain(2,5,$, “pass”) IZ2W T,
ReduceChain(0, 1, $, “setup”) DAL IREE %
pass ICEHE,

(18) ReduceChain(0, 1,8, “pass”) IZDV>T,
ReduceChain(0, 0, $, “setup”) D LI IREE %
pass IKEH,
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a b c $ S|{X| Y |2
0 | sh4 1 3 2
1 . acc
2 shé (sh7) 5
(sh6)/[ (sh7)/
3 re2 (re2) ®
4 red (red)
5 rel
6 (re5) | (re5) reb
7 (re6) | (re6) | (re6)
8 (re3)

£2 H#LREXPOET7 7> av¥

REFH RERTFHE
BRHIRAE | Behiivi
shift 38,020 38,355 77,300
reduce | 213,163 230,683 747,580
goto 41,208 41,379 50,799
accept 1 1 1
At 292,392 310,418 876,281
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LT 67%. HARAAREHELHBL TN 6%, 77
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Kz, PGLR ®FIVIC & BIEM AT DfER%Z R 2,
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%, XEMEZUTOX)ICERT 5,

B n AL E CICIEMME EN5XDH
FEIT L 7= XS

IEMRR =

22T TIEfR) Lk, HAOSNBITARLBIERE TR
ERIALZLI—KTIHEA%2ET. BRERIK
Ry, chkh, BIEMICE T2 XEMRRIZIZEAL
EboBwIedBah 5, PGLR TFNWIC X 3 EM
b3 1 PLDBHTARD % R 723856 T 0.04%[[ L L 727217
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%3 KIEMICEV 3 XEMK

JEHZ (n) 1 2 3 4 5
| REFH | 58.66 | 72.55 | 78.40 | 82.13 | 84.68
HRE 58.62 | 72.60 | 78.42 | 82.13 | 84.69
R | 58.62 | 72.60 | 78.42 | 82.14 | 84.69
JERL (n) 6 7 8 9 10
REFHE | 86.39 | 87.78 | 88.94 | 89.62 | 90.46
A 86.43 | 87.84 | 88.85 | 89.64 | 90.49
il 86.43 | 87.85 | 88.86 | 89.65 | 90.50
JEHL (n) 20 30 40 50 60
REFHE | 93.77 | 95.22 | 96.13 | 96.69 | 97.12
HlAE | 93.78 | 95.22 | 96.14 | 96.69 | 97.12
Hlk e 93.78 | 95.22 | 96.14 | 96.69 | 97.12
JEDL (n) 70 80 90 100
REFH | 97.48 | 97.71 | 97.87 | 98.05
LSk 97.48 | 97.72 | 97.88 | 98.05
ik ok 97.48 | 97.72 | 97.88 | 98.05

&/ 4 HSURNTATERE (22— CPU Kfd)

REFE BERFiE
Beldiliie | Beehlivg
PrEmsi () 102.4 113.4 119.2

421 XFEFT, 2D H B 343 XUIINEMEAS 1 D LR, £
TR TBLEETTHo 7 QBUTHS 1 fi~LF
L7303 4730, 162205 2 RIBUTFATRE L 723013 40
XThH-o7z),

REBRIC, 420,190 3CZ% BESURIT 2 BE O FT R
(—¥ CPU Refll) ZEHHIL 7z, BRER4ITTT,
7272 L. &HAliZ Dual-Core Intel Xeon 3GHz, X €
Y 4GB OBETT o7, BRA D, BHflRz s
AFERVIBA L HB LT 14%BE, flARAAREAL
HB LT 10%EE, BlSEmIN w5, RBREF®
X BBATRE R EIZR S Nkd o7 b8, fRATEE
BEETEZ LTS,
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avOBELER2ICEBLEBILTVS, LREDY
A4 RS EGFZHPAALBE XD 512 6%R2T
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% DT, PGLR DREENTRER ORI DD 5,
A7 10 A7 F TIRIEBHE N B HERIL 0% BRETH
VEWLRTHD, ZOBRICHET -y OBEHEMA
T —RAR—Z2 D BREFENE & AREDIEMRE
BRONL LD LEFING, EESIFINL—ILR—2
DERSENBICE L EIREBRHORMIH 2 EEZT
W3,

=R — 2O B RS BN ORI KB A AGE

CFG DB TH %, A TIREFEDBEFE L AAREX
HBrHVkE, TNRAFCHEINFHEaA+E
BETHDTHD, TNUINLTEESIIARMARSE
CFG DRI Y A TW 3, 3 ADFHETHETF—
IR L CAFTIREBEVMN S INFKa— 2
»5. BWINIC CFG 2T 2 B2 fT>Tw 3,
ZORERIIVTNE LD RETHERTIHEE R
Ll wkEZITW3,
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