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Abstract

In this paper, we define a string-based n-gram model and a phrase-based n-gram mode as expansions of character
n-gram model and word-based n-gram model, and we propose a method to improve an n-gram model in terms
of prediction. The objective function in model search is the average cross entropy, which is proven to be effective
for word clustering. This criterion is, like deleted interpolation, based on the idea of separation of the corpus for
evaluation and the corpus for model estimation. As an experimental result on a Japanese corpus, we obtained the
entorpeis as follows: the string-based n-gram model had 4.3791, which is less than the character n-gram model’s
5.4105, and the phrase-based n-gram mode had 4.4555, which is less than the word-based n-gram model’s 4.6053.
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REENOHEINIFEH I vy b e —ClRANT
ticks,

£6LETEEZNER, XF ngram €7 & BLF
2-gram &7 A R UABF 3-gram EF A DL &, FERE
& n-gram 7 A LBEE 2-gram R U5BEE 3-gram £ F
NOHBTH 5, 7E L BXF 3-gram €7 LB

#F 7. BiEE 2-gram £ 5 A L BEER n-gram €7 A DHEE

SEET TvirurtE— | HA—K
RER 2-gram EF N 4.6053 | 91.807%
FRESE 3-gram EF A 4.4129 | 65.073%
JERER 6-gram EF 4.3725 | 12.922%
FERER 16-gram EFA 4.3649 | 0.034%

BIEE 2-gram £F 4.4555 | 85.861%
JHIZE 3-gram EF A 4.3725 | 46.444%

* FHRIBAT (38IEE 2-gram EF A DIER F#H

% 3-gram EFAOFRIBEAL &, #XF 2-gram EF A
RjBEE 2-gram EFALFELTCH Y, 3-gram EFAFE
RELTERL R A v, cbOfERELLT
DT LB D HF 2-gram € F 1O FHIIEILF
3-gram EF A L3LF 4-gram EFADRECALET 5, 8
XF 3-gram EFADFRIIIE, LF 16-gram EF 4 &
b Ewv, R (18] Kk 3 & n =16 fHETD n kK3
37 wAxy b uE—0RILRIEHICIE K, LITEEE
X HIEL LTCHEYF 3-gram EFAOFHNZBL A
o T, THEBERR 2B ARG OBM & LCE
F (BARE) #EBAT 3 C L oM AR RT & E
A bhd, 2O—7, @iE 3-gram EF A OFHISIETERE
F# 6-gram 7 AHELTH H, BLF 3-gram ETFAEE
DFRITIDOE EBFERENT Wi\, BiFE 3-gram 51
FRWCER LR TR woT, HELHBCcH 3
BEER T D vt COBHIR, 7 —~RR35X 5 HRER
DEHER HEHTFHA L »OBRATRRMCE>T w5
LTHBeELLOND

BROFWOEBE TS cHic, HEE 2-gram €74
DHEERORPFTOT At a—RRexdF 37wz
vietd—%, EREREROEREL LTI nRIv b
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E—tAvi@atzy v E—2AniBgoRhKo
WCEHEH Lo M1i, CoOBERTHZ. Nhtc, FR
DEHDOBRECR T At a—RAKKT S 7z}
2 E—OBOAERIEN X, =¥ e fniHE
BRP» b ZNELRCET 3. Chid, TBEER 3-gram
EFALLOHE»LSP5 X5 I, FHkETD AR
K 2-gram EFAEEHNARRELC X >ThEBEE LD
. B EBREORIMEORIC K., BERRRILO 2 REIC
B¥chbrctckdtEibhd, v b nE—%HWY
BEM & LCRER 0TS b DML L B X 2 OO
BB 7o 2 BF%E [4] KB WT b EF A ORBRBE X
TW»3EH, CHEFRBMEDER%E 1000 & LT3 T &2
FLTnEEELLbNE, 20X S ABECHTEHK~D
HEOBRMER. €D X 5 CHFRE O BIBICKREN 2 HIBR
RO BLBBERENC LML T, ERWCTED 525,
BRACEBLR I EFAOTFRINBL VEWT EIREN
TwniTtThd,

5 &bUiC

AR Tl CF n-gram &7 ALHAER n-gram €7
ADFRIBNZEET 3 C LB LN 3 F n-gram €
FALHEEE n-gram EF AR REL T HEE#E A FHIBA
RO ZHELDOWCIRAR s T OHEE, TRIBAL &3
BT BDADDI—RAFZEFADHERAD I —"R L
BICHARET 2 v HIREROT A FTRIBHL T3,
CDOTATYXL%EHL, EDR =—~2 [12] 2w
T FEBRL BR, BT n-gram € F L LEEE n-gram
EFADOFHINHLF n-gram € F A LTERER n-gram €
FAXYBE R D C LRBRIE W,

SHBOFEL LT, BEROHF L EZET ALY, &

T B (RN EREROLARS) 2 WERLT5W
EifiR~ra 7270 3] 2. FRIEMA Y BFEOHS L
327 7 2CHS L ngram EFA [2] [8] DEFAZEE %
HUL 5 ICEET 50 LBEL BN
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