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That person speaks three languages .
He has a scar on his face .

BEECE DRI —Y

X7F x2& &L T9 . :X7speaks X2. >
X1 E X2 &%D, , X7 has a X2.
v
KERA
AN : That person
3 ME 3 | three languages
®ODERC | He
BhL , scar on his face
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R XIEREER SEEERIER(HAR)
B0 x 0 | That 0.33
I V \ > HD : person 0.01
A, That 0.02
That person A :person 0.49
v
X T L — XER(HE)
WHIL—XBEER = log"dD | That” DEERRER)
+ loga(" A | person” DEAZERHRFER)
= -2.63
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logz("%& | in" DEAFEENERAESR)
log2("EH | fluent” DEZEENRAER)

+ + 1
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BETBWCEIHR/II—Y I/ 5 — VHER | B/ D — VR
(BZE): o (ZTEH): a2
BN A& XT%E X2 X3, | He X3 X7 X2. -101.26 -21.84
X71d X2%& B ([ 5583 . | X7is fluent in X2. -26.68 -31.72
POERG) D L — IR | T L — R
(B%): g1 (&A): p2
#E | English 017 -1.38
&HD A | That person -2.63 -12.92
B (T, free -32.45 -7.78
FEES | speaks -27.54 -15.49

N-gramEFJL(3-gram):

y = 2 log2(P(w3|w1 w2))
log2(P( is | That person)) = -1.38
log2(P( English | fluent in)) = -2.00

Y
EHERIBHSL

He speaks English free .
That person is fluent in English .

!

[ Max(o1+02+B1+p2+Y) ]

HHERX
That person is fluent in English .
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1—p=Pr(Y =0/X) (3.2)
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O0000«O000D0b, 00000 2, 0000000000 (3.3)0000000O0OO
0000000000 3400000000
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log 1 P _ a+bixy + boxo + ...+ by, (3.4)
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oooo ooo counts(j) counts(j,e) log(Ps(elj))
000 O OO your health 3 2 -0.176
000 from the station 21 9 -0.368
O ooo A few miles 7 1 -0.845

c)0000000000000000 w5,x6

0000000244000 00000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000 ;000000000 P,(elj) 00
(3.6)0000000

Py(elj) count, (7, e)
olel)) = ———=~
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O00 OO0 O  was born 2233 104 -1.332

OO0 O OO0 O complexity of human life 2718 124 -1.34
o000 00 are directly proportional 7761 20 -2.589
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4.2.2 00000000

cobudooogoobbbobououobbbuodgooouooooonbobod
ggbboboboduoggbobobouooobbbooooobbbbooooo11obbn
ggbbobuooobbobouoooobbod

gobbbuoodgbobboooobbobuoooobbbuoooobbboooobobon
gbobogb 4s16l00b00bo0ooboboboobobooboboboon
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e oboooboRrROOODOO ~N

Call:
glm(formula = Object_Func ~ Prob_JP + Prob_EN + Sent_JE + Sent_EJ +
Var_JE + Var_EJ, family = binomial, data = data)

Deviance Residuals:
Min 1Q Median 3Q Max
-2.5548 -0.7102 0.1224 0.6379 3.8446

Coefficients:

Estimate Std. Error z value Pr(>|zl)
(Intercept) 3.3368508 0.0311004 107.293 < 2e-16 *x**
Prob_JP 0.0163943 0.0001599 102.514 < 2e-16 **x*
Prob_EN 0.0068223 0.0001403 48.637 < 2e-16 **x*
Sent_JE 0.1235362 0.0073223 16.871 < 2e-16 *x*x
Sent_EJ -0.2302809 0.0073989 -31.124 < 2e-16 **x
Var_JE -0.0170917 0.0062589 -2.731 0.00632 **
Var_EJ 0.2211758 0.0063798 34.668 < 2e-16 **x*
Signif. codes: O ’x*x’ 0.001 ’*%’ 0.01 ’x’ 0.05 ’>.” 0.1’ ’> 1

(Dispersion parameter for binomial family taken to be 1)

Null deviance: 125213 on 90321 degrees of freedom
Residual deviance: 82244 on 90315 degrees of freedom
AIC: 82258

Number of Fisher Scoring iterations: 5

J
UO00O0OpProb JPULDOUODUOODOOODOOOProb ENODUODOODDOOODO
UO000SentJEODODODOOOOOOOOOUOOOO0O0O0O0OOSent EJODODODODO
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0000000000000 000Estimate0 0000000000000 (4.1)0
gogdg

log 7 P _ 333685 +0.0163921 + 0.00682x2

+0.1235423 — 0.230282,4 — 0.0170925 + 0.221182 (4.1)
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oo o That person | -0.129

OO0 0O OO0 | device -3.123

OO0 00 0O | will admit -5.478
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— gboobobooboooobooobogobobobobobooooo £7o00od
gbooboooogon

— Dodbogbboobodbuogbboboboobooboobbonobo
e4oononon
e JOUOOODLDOOUOOODLDLDODUOODODLDLDODUOOOODLDO
— gbobooogoboboooobobobooboboboobobobo
Dooboobooog
— Dboooobobooogb-100000000

— bDboboougoooogobbbbbbuoooooobbobboogo
OO0 rdobgboboobooobooboon
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— bbbobodouooooobbbbbbbouoooooobbobobboodad
ODhOe4000000O0

— gobl1gbooboobgoboobobboboiecoboobon

4.3.2 0O0O0O0OOOO

gbobbuoggbbuogbbbuodooobbbooobbooobbooobbbda
N-gram OO OODOOOOOODOOODOOODOOOOOOOODOOOODOODDO
gboobbooboobobobooobobobuooboboboboobobob 4.
gbooooboogboobg4rooon

046 000OO0DOO0O0DOOOO

0000 28,6720 0 0
0000000000000 |1,412,91300000
ooo 229,874,598 0 O
000000000000 | 341,64881600000
ooo 78 0

047 00o0g0O
ggb (jgobobdoobobdohb

000 | She was disappointed in him .

000 | She was disappointed in him .

000 |00 00000 ooodood

000 | The children disappeared to their bedrooms .
OO0 | The children were left in the bedroom .
000 |00 ooooooooaod

000 | The performance test of new cars was held .

O 00 | The performance test of the new car was in .
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5.1 UOU0O0OUoooooooood

gobbbuoggobboooooobooooboboboooobobbuooooon
gobboboooobobobooooobbboooobobboooobobbouooonboon
gogggobobobobbbobodoooogo guooooooboooooooooog
ggbbbuoooobboooooboboooobbbooooobobosi1ubon

sl dbbbbogodbobobogodgon
gddtdo (O0OOOx (OO0 |ODDODOO

7 3 99 8

gibbOo 0o s2000000bx0d000 s30004

Us2 00doobogogboboodgdgbioibdo
ERERE g ooodgbdoagao o

oo Please move over more to the right .
0000 | Move a little more to the right .

0000 | Please come to discuss .

000 OO0o0o0o0oooao

oono The water is foul .

0000 | The water is rotten .

0000 | The water is at the right .

000 00000000000 o0oooogad
Oooo The plan bids fair to succeed .

0000 | The project has a chance of success .

0000 | He has a good chance for success .
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Us53 ddioobogggoobogggboibdx gl
oo g odgboobdogbbo

oo There is something similar to a hammer .

0000 | There’s something a view similar to a hammer .
0000 | There is something like a hammer .

ood 00obob0Doooooboboboboobooo
gono He has only 1,000 yen on him .

0000 | I have no more than one thousand yen .

0000 | He has no more than one thousand yen .
0ooo 00 00oOoOoooooogd
oono The building is in danger of collapsing .
0000 | The building is a danger of this down .
0000 | The building is a danger of collapse .

gslibogoboobooobbooobooobbooobbooobbooba
gogbbbuoooobbbuoooobbboooobbboooon

5.2 UUOUOOUOLOOUOOOUOLOOUObOouOn

gobbboooobboooooboboooobbobuoooobbbuoooobooon
0000000 MosesODOOODOOOOODODDOOODDODODOODDODODDOODOOO
gobobobogoobobooboooobbboooobbboooobobbooooonoon
gbogoboobobboboobuoobooboobobboboobooboon
gbogoboobobboboobuoobooboobobboboobooboon
gbgoboobobboboobuoobgooboobobboboobooboon
000 [400000000000000000000O0OOOOOODOOOOOOO
gboooboobbooboobb329545000000000000000000
gboobgoboobobbobboboob 3gram0bD00n0Oo0O0O

gbooboboboobobobowbobooobobooooboboboobod
gbooboobobboobodgs400bD00
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gbDo

gogobx (gob (gogn

9

9 o7 3

gibbOo0ggossuuubobbxugdodbsedngy

g ss5 ddbbboggdbbbioogobbbodgddbbod

ooo OO0 0000000 0ooao
oo She has learned a good deal of literature .
0000 | She is versed in literature .

OO00O0 | She literary culture.

ooo OO0 00000000 D0OD0OaO0
Oooo Most of the city was burned into cinders .
0000 | The better part of the city was burnt down .
0000 | Most of the city .

ooo OO0 000o0o00o0o0oooobDoao
oo They built the house for themselves .
0000 | They built a house of their own .

O000 | They their own strength built a house .

Us56 U00ooooogooboogooobogggbibDxod

000 O00O0O0O00aod

goo Four people were wounded .

0000 | Iwas injured in the four children .
0000 | four were injured .

ooo OO0 0ooooooogoad
ooo Tariffs have been eliminated altogether .
0000 | Agreement was that to the hilt .
0000 | The customs were completely abolished .
000 0000000000

ood The sewer runs well .

0000 | This drain is heavy .

0000 | The sewage carries well .

gs4000000000000DOO0OODOODODDODOOOOO0ODLObOOObLOOn
gobbbuooobbbooaoboo
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6.1 UOOUOOOO

6.1.1 0OO0OOO

gbogboboobooboobbooobuodoxbogobosobboobb3gn

ggbbobuoooobbbuoooobbbooad

6.1.1.1 000OO0OO0OOO0OO0O0OOODODOOOObOn

gogbbbugdgobboooooobuooooboboboooobbbuoooobooon
ggbooboggdgde1nugn

o6l 00db0dobogoogobobbooboobogbgogn

ERERE

ERERE

ERERE
ggbbooood
ggooodgd
ERERN

00 00ooOoooooogd
The building is in danger of collapsing .
The building is a danger of this down .
00000 X10 X200 O

The building is X2 of this X1 .

X1: 0O OO0 down

X2: 00O OO a danger

e6l10000000000000 *his"ODOOOOODDOOODOOOOOOOOOOO
gogbbbuoooobbbuoooobbbdooobobbboooobobbboooobbn
ggbbbuoooobbbuoooobbbooobobbboooobbbboooobbon

ggbbbuoooobbooodaobobo
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6.1.1.2 0JU00OO0OOOO0OO0O0OOODO

gbodgboobobobobuoobuogbugboboobooboobaobonn
ggbbobuogoobobuoooobbbuoooobbboooobobbouooobon
goobe20000

062 0000000000 DOOO0O00O00O00O0O0O0

000 000000000000 DODO0O0OoooaDo
god He has only 1,000 yen on him .
oono I have no more than one thousand yen .

00000000 | X1000OO0 X2000 0000000
goooood X1 have no more than one X2 yen .

Ooo0 X1:00Oooo1

X2: 00000 thousand

ge2000000000000OO0OOO0OOOLOOLOODODLODbDOD “O7D “T'O
gboobooboooboboobooooobobobobo“oro “He"OOooob oo
OO0000ODO “He has no more than one thousand yen "0 000000 O0OOO0OOO
goo00oo0obO0bOOobOo0ooO0ooOOobO0obO0bOOoooDOobOOooDOobOOoboboooo
OO0o00o0oOooobOoboo

6.1.2 0OJ0O0O0OOOOO

gogbbbuooodgbobbbuoooobbbboooobobbbobbooaobbb
gogbbbuogogobbbuoooobbbdooobobbboooobbbboooobbn
gogbbbuooobbobuoooobbbdoooobbboooobbbboooobbn
gedbbboobobobooobobobooed4dbuboobobobonobon
gdesuggy

063 dbbooooggoooagd

0O gbobobuoodoob (ooobbbdao |bo
gobooo gooo

gooo | 233 104 0.45

Oooo | 260 113 0.43
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064 J00DDOOO0OOODOOO0O

oood ooo O00oO0ooooooo
oo0oooooooo

0 the mountain | -0.245

od o passing mark | -0.226

OO0 OO0 O | their own -0.208

U es5 00booodobooodggd
gogo OO0 (gboboboboobg

goboobooooogn

ERERE is -0.118
ooogo | the -0.695
goo g for -0.242

gedbudboobboobboobuobuogbboobboobooboboon
I 0 A O Y N I e TS
O“b0 o0’ o000 obobobobobobobooooog
gobbobuogoobbobuoooobbboooobbbooooboboooobon
gobbobogobboboogooboo

6.1.3 U0OOOLUooooon

gobbbuogoobboooooboboooobobboooobbbuoooobooon
gogooobbbooooooooobbobbboog 7y o
gobogobboodbboobbuoobooboobbuooobbooobboobba

6.1.3.1 0O0O0OO0OOO

gobogbuoobuoobuoobuoobuooboobooboobooboobo T
g3gbobbodugdeesnbgn
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066 0000000

ooo O00000ooad

ooo The water is foul .
oooo

ooo The water is rotten .

00000000 |00 X1O0O0o O
OgoOoooog The water is X1 .

ooo X1: 0000 rotten
oood
Ooon The water is at the right .

00000000 |00 X100 0o o
ooOoooog The water is at the X1 .
ooog X1: 0000 right

oopoooboooonoD “0cbrobb0bbobD0 Tight"0Db00b0o0onbooooooon
Oo0ooDoOo “D0’0bboobogD “retten”d 0000000 OOOOOODOOOO
goooo

6.1.3.2 0JU00OO0OOOOO0OOO

gboobgobobobbooboobuoobooboobobbobooboobon
gbogrbog3boobogbgeronobO
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067 J00DDO0O0O0O0OoOoO0O

oon 00 o0o0ooooonooodood

Ood She has learned a good deal of literature .
ugogg

ooo She is versed in literature .

00000000 |00 00 X100Oo0Ooooao
ogoooooo She is versed in X1 .

ood X1. 0000 literature
oood
g She is versed in Japanese literature .

OO0O000000 |00 X1X20 00 O 00 0O
goooooo She is versed X1 Japanese X2 .
Oooad X1: 00000 in

X2: 0 OO0O0O literature

O00o0oo0o0o0obooooobooobooDobboOoDnD “Japanese’D 0O 0OO0ODOODOO
ggbbobuooobobbuoooobbbduoobobbboooobobbbouooobon
ggbbobuooobobbuoooobbbduoobobbboooobobbbouooobon
gogoobobooodon

6.14 0UO0O0OOOO

gobbuoggbbogbbbuogooobbbooobbooobboooboboobd
N-gramOOUOO 300000000000 O0O00OOLOOODOOOOOODOOODODOO
gbobobogboobbobbobobooboobooboobobobboboboon
gbobogobobodbbuooboobobbobboobboobbooobooobbd

6.2 U0OOOOOO

6.2.1 UO0O0OOOOO

00000000422000000000000000000O0 0.1% 0000000
O0000000000000O0OdevianceDOOOOOOOOOAICO[5 000000
gbogoboobobboboobuoobooboobobboboobooboon
gbogobgoobobbobboboobooboobo
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ggbobobobbuoooooobbbbbouooooobbobbouogobbbbobod
gbbobobobobuodbobobbuoobobuoboobboobbooboobon
gugbbbugoobbobuoooobbbduoobobbboooobbobbouooobobn
ggbbobooogoboo

6.2.2 U0O0OOOOOOODLDOOOOO

gobbobuoooobbooooboboboooobbobuoooobbboooobon
gogbobobobooooobobuooogbbbobuooobobobooogn 1ooobbn
gbobobboboboboboboooboboboboboobonbooloodb 40
ggbbobuogoobbbuoooobbbuooobbooooboboboooobon
ggbbobouoobobbooogbesuugy

068 UDODOOOOO0DOOOOdOooobogogoooobogdoobooogn
gogoo goo gobooobooobod

O00000DO0o0O
O O OO0 | joined hands | -0.276

g My money -0.423
OO0 0o od |atl0 -0.244
aood our daily lives | -0.944

ggobbooobobbbbbbooooooobbbbbbooooooobbob
gogbbbuoooobbbouoooobbbdooobobbboooobobboooobbn
ggbbbuoooobbbuoooobbbdooobobbboooobbbboooobbn
ggbbbuoooobbbuoooobbbdooobobbboooobbbboooobbn
gogbbbuogooobbbuoooobbbdooobobbboooobbbboooobbn
ggbbbuoooobbobooodobobbboodobobon

48



70 Oood

goooboswobobbobooobooroobooboobobobobooobon
gogbbobuoggobbooboooobbbuoooobobboooobobbouoooonooon
godoogooooobbobobbbouoooooobobbboouoooooobobooon
gobooboboogboboobobbooboboooboooboogwobbuoooo
o DbO7U00O0bLOUOxO3000UO0O0D0OOO0OLOODLDDODOOOODLDOOODLDDOO
gobbbuoooobbbooodoboboooobbbuoogtebbuougdxpD
gogoobbooooobbbooouobbboooooboboboooooboon
gogooog
goooboooooooboobbbiodOxgooo3ggoobuoooooon
gobobobogoobobooboooobbboooobbboooobobbooooonoon
gbogoboobobboboobuoobooboobobboboobooboon
gbogoboobobboboobuoobooboobobboboobooboon
gbgoboobobboboobuoobgooboobobboboobooboon
gbgobgobobboboboobooboobooboon
goboboooobboooboboboooobboobbb1mobbooobbood
gbbodgbuoobboobbodgbuobodgdbuoooboboboboobuooboobn
ggbbbuoooobbbuoooobbbdooobobbboooobbbboooobbn
gogbbbuogooobbbuoooobbbdooobobbboooobbbboooobbn
gogbbbuogooobbbuoooobbbdooobobbboooobbbboooobbn
ggbbbuooobbboooobbbuodobo
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gobobobboooggbobooobuooooboboooonobbooooobon
goooooboobogoboobooooobobooboocoobobooobooboobooog
gogbbobuogobbboooobbbuoono

50



[]

1]

HREEN

oooobo,ooboo,oboo,b0oob,boo, “oboobooboobooobgd
Oooooooboooooboobor,oobobog0 B3obooooog, pp67-70,
1997.

000,0000,000,0000,0000,00000,0000,000, “0
0oooo0Oo”, 0000, 1997.

oooo,goboo,0bo0b, “oobbooboboobobooobboooobo
OOoo0ooobobooobobor, oooboboo200b0b00o0nboO, pp951-954,
2014.

Peter F.Brown, Stephen A.Della Pietra, Vincent J.Della Pietra, Robert L.Mercer,
“The mathematics of statistical machine translation:Parameter Estimation”, Com-

putational Linguistics, 19(2), pp.263-311, 1993.

Franz Josef Och, Hermann Ney, “A Systematic Comparison of Various Statistical

Alignment Models”, Computational Linguistics, 29(1), pp.19-51, 2003.

Philipp Koehn, Marcello Federico, Brooke Cowan, Richard Zens, Chris Dyer, On-
dej Bojar, Alexandra Constantin, Evan Herbst, “Moses: Open Source Toolkit for
Statistical Machine Translation”, Proceedings of the ACL 2007 Demo and Poster
Sessions, pp.177-180, 2007.

000,0000,000,000,“00000000000000000007,0
00000000, 28(12), pp.1269-1279, 1987.

0000,0000,000,“00000000000000000000000C0
000”7, 0000000000, 2006-NL-176(2), pp.9-16, 2006.

o1



[9]

[10]

[11]

[12]

[13]

[14]

[15]

OOooO,“ROODOOOOOOOOO20000000000, 0000, pp-79-90,
2009.

Ross Thaka, Robert Gentleman, “R: A Language for Data Analysis and Graphics”,
Journal of Computational and Graphical Statistics, 5(3), pp.299-314, 1996.

oooo,0bd,“00cobooboob0oboboobooooooo,oboooboog
gbobuoooobooobon, pp.119-130, 2012.

Taku Kudo, Kaoru Yamamoto, Yuji Matsumoto, “Applying Conditional Random
Fields to Japanese Morphological Analysis”, Proceedings of the 2004 Conference on
Empirical Methods in Natural Language Processing , pp.230-237, 2004.

gogd
http://unicorn.ike.tottori-u.ac.jp/toribank/

0000,0000,0000,0000,“000000000000000000
007, 0000000 1900000000, pp.572-575, 2013.

Hirotogu Akaike, “Information theory and an extension of the maximum likelihood
principle”, Proceedings of the 2nd International Symposium on Information Theory;,

pp267-281, 1973.

52



