Jooooboooogogod
ooon

[]
[

[ High order Joint Probability
oooo

Dooo+*ooooo*

0000 0000000000
200000000000000000000000O0000
s152100@ike.tottori-u.ac.jp*!
murakami @eecs.tottori-u.ac.jp*?

1 0000

000000oooooooo0o0O00d N-gramO0O0O
oooo0obODObO0O0Ob0ON-gramOOOQOQoQoQOO
oooooOoOo0OOO0O0D0OODOO0O0O0Ooooooo
000ooOoooooooooo g

Oo000oo0o00ON-gram000000000O00O0O
OOOOO0O00OO00D High order Joint Probability O 0 O
O0ON-gram 0000000000000 O0OOOOHIgh
order Joint Probability 0 0 0000000000000
ooo0o0Oo0o0o0000000o00o000ooooooo
gobooboobbooboobo

2 N-gramOOOQOOO

000000000000000 N-gramOO000
0000000000 (1)000000000 Tri-gram
00000000

i) (count(E,-_z, Ei1,E)
Z log,

(D
count(E; 2, E; 1)

i=0

J,0oo0oooo mMooooooooOo
Eo0ooooonNODOOOoooo

POOOODODO coumDOOODDOOODDO

N OoOoooooooooooooooooooooo
ooooo
NooOoOoooooooooooooooooo
NOOOOoooooooooooooooo

S Uboooood

Trigram 000 0000000000000 O0OO0O
O0000o0odOopooOoOoooogoooooooo 1od
oooooo0o200000000000000000
Tri-gram 0 00 00 00 00O candleD 0 O flickeringd O O
O0000000000Ocandled 00 swingingD OO OO
000000000 0oOobDOooUoobDoDoooo 2
0000ooo0ooo0oooooooo

O O O High order Joint Probability 0 D 000000
0000o00o0o0oooo0ooooooooooooo

0000000000000 COCflickeringOOOO0DOO

EO00000000NOOOOOOOO coumtDO0O OswingingDOOODODOODOOOOOOODODODOODOOO

ooooooo

3 00000000

Trigam 00 0000000000000 00000
00000000000000000000000000
0000000000000000000000000
000000000000000000 High order joint
Probability 00 0 00 O

4 High order Joint Probability(] [J [J

gon
goooooboobbO N-gramODOOOQOoOoOO
High order Joint Probabilityd O O Joint ProbabilityD) O O
0000000 Uoooooooo 210
M-1N-1

Z Z P(Jj-2,Jj1,Jj, Ein, Eiy, E)

=0 =0
P(Jj-2,Jj-1, ), Eica, Ein1, Ey)
X log,
P(Jj2,Jj-1,J)P(Ei2, Ei_1, E)
_ Af E count(Jj_z, Jj_l , Jj, Ei» Ei 1, E)
j=0 i=0 Nje

count(Jj2,Jj-1,J;,Ei—2,Ei-1,E;)
x lo N
& count(Jj-2,Jj-1,J;) count(E;_»,E;_1,E;)
N N,

@)

oooooooobOoboooooboobooooooonDo
oooooooooo

01 000
000 |[0000000000000]

02 00000

0000 | The flame of the candle is flickering .
0000 | The flame of the candle is swinging .
6 OO
61 0OOOODO

0300000000D000D0DO00000oooaO
00 [B00o00o0oo0ooUooooooooooo
gboboobobobooboboobooboboobo
00 wikipedia O [4] 0D 000000 4000000
O wikipedia OOODOOODOOOOOO SO000000
wikipedia OO OO OOO

03 00000

oooooooooo 159,998 O
Oooooooooo 100 O
000000 wikipedia O O 343,308 O




04 00000
ooooo 8.7
wikipedia O | 29.4

0os5 000o

ooooooooo

000 |00ooo0O0o00O0oooOooOoooao

000 | Go to Europe to study the piano .

000 |0000000200000000000000000

000 | Istuck the bargain with him at two hundred thousand yen a square meter .

wikipedia 0

000 |0o0ooOo0ooOooOoooo0ooooao

000 | There is every probability that he will be elected President .

OooOO00doOO0Oo0oDOOOODOOO0OOODOODOODOOOOO

poo Ooooooao

Playing a ” mitate ” is an opportunity for them to show their skills and get

poo recognition from high-ranking people .

62 0000

gooddooooooobooboboboobooboboboboo
000000000000 000oOno TDPBSMTO [5]
00000000000 N-gram O Joint Probability O
O00000o0000ooO0o0oU0oooOoOoUooooOon
000000000 00D0000000000 wikipedia
O00000o0o000ooO0o0o0oooOoooooooon
ggno

7 0O0O0OO
71 00O0OO0OO
0600000000000

06 0000000 wikipedia OO

wikipediaO OO | BLEU | METEOR | RIBES | TER
Joint Probability | 0.09 0.38 072 | 0.72
Tri-gram 0.03 0.29 0.68 | 0.74

72 000000
000000000000000000000000
000000000000000000070000

e Joint Probability o 00 Joint Probability O O O O Tri-
gramJ 0000

e Tri-gram o O Tri-gram 0 0 0 O Joint Proba-
bility 000 00O

e 0OO O Tri-gram O Joint Probability O
ooooooooo

e OO O Tri-gram O Joint Probability O
goooooo

e 00OO O Tri-gram O Joint Probability O

gobooooooon
07 000000

0 8 Joint Probability c 0 0O 00O

ogo gobobobooboboboobobobo
ooo The Chinese invented printing .
Tri-gram The printing invented the Chinese .

Joint Probability  The Chinese invented the printing .

0 9 Joint Probability c 0 0000

agoad gobobooboobooob o
ooo The park reaches to the river .
Tri-gram park spreading river .

Joint Probability ~ The park is spread to the river .

070000 Tri-gramo JOOODOO 1000 110

ooo
0 10 Tri-gramo OO OO0
ooo gooobobobooboo
ooo The bag is hung over his shoulders .
Tri-gram The bag hanging shoulder .
Joint Probability He is the O O O bag shoulders .
Tri-gramo 00000
ooo 0000o0oo0oboooDoob oo
ooo Time healed her sorrow .
Tri-gram Time healed She grief .

Joint Probability o | Tri-gramo | OO0 | OO0 | OO0

23 2 58 12 5

0O 70000 Joint Probability c DO OOOO 80 9
oooo

Joint Probability ~ She Time healed his grief .

73 000O0OOOO

0600 7000000000000000O0ODOO
O00O0O0O0000000000A0Joint Probability O O
O Tri-gram 000000000000 0O00COOOOO
oooboooooooooon

8§ OO
81 OO0

Tri-gram O Joint Probability 0 0 0000000000
300000000000000000000000 12
000000000 30000000000 14000
oooooooo

012 goooo
ooooo 159,998 O
oooo 100 O

013 ooooooooooo

BLEU | METEOR | RIBES | TER
Joint Probabilityd 0O O O O 0.12 0.41 0.72 0.69
Tri-gramO 00 0O 0.10 0.38 0.71 0.71
014 ODoooooooooo
Joint Probability o | Tri-gramo | OO0 | OO | 00O
14 6 48 27 5

O 140000 Joint Probability c OO O 00O 150
Ol6e0000O



0 15 Joint Probability o 0000 O 022 0000000000

oo Tt iet e 0000 | BLEU | METEOR | RIBES | TER
e words are in common currency . _ _
Tri-gram This word is not accepted for the public . Joint Probability | 0.15 0.42 0.75 | 0.68
Joint Probability  This word is not accepted for the public . Tri-gram 0.11 038 069 |0.71
0 16 Joint Probability c 00 00O 020000000000000000000000
0000000 Joint Probability O O O Tri-gram O 0 O
oo gbooooobooboooooOo0 oooOooooono
ooo Her marriage will be a great event . 023 oO0OoOoooooog
Tri-gram She will be a great event in marriage . Joint Probability o | Tri-gramo | 000 |00 | 000
Joint Probability Her marriage will be a great event . 17 6 5 77 5

0140000 Tri-gramo 000000 1700 180

000 0 230000 Joint Probability c 00O 00O 240

0250000
0 17 Trigramo 0O 00O ) .
Slaln Jooooooooooooooooo O 24 Joint Probability c 0 0 00O
0ooo The bag is hung over his shoulders . oo uoodooooao D
Tri-gram the bag is hanging on the shoulders . goo The lava has retreated a little .
Joint Probability Heis 0 0 O shoulders of the bag . Tri-gram little lava retreated .
Joint Probability  The lava retreated little .
0 18 Trigramo OOOO0O O 25 Joint Probabili q0ooo
ooo O00000000000000 ofnt Frobability ©
ooo Th in h 1 ly .
. e curtain hangs down loosely ooo dooO000000O00000
Tri-gram lolled curtain is hanging down .
. . S ; ooo I am not used to the task .
Joint Probability ~ The curtain is drooping tongue . . .
Tri-gram I was not used to the job .

Joint Probability I am not used to the work .

01300 14000000000000000Joint-

Probability 0 00O Tri-gram OO0 000000 O0OCOCO 0230000 Tri-gramo 000000 2600 270

oono
82 O0OOOODOO
goooooooooooooooooooooao 026 Tri-gramo 00000
000000 1900000000000 o0ooood
Tri-gram O Joint Probability 0 00000000000 00O OO0 oOOO0DO0OODODOOO0OD
boooboooooooooooooono200000 oono The words are in common currency .
oooooooooooooo210000000000 Tri-gram This word is spoken in public .

220000000000002300000000000  Joint Probability  This word has accepted the public .

019 00000 027 Tri-gramo 00000
oooooooooooono 159,998 O
nooooooonoon 100 01 g g 8 Ele?lasma?l uElle:\EleEd[ilsljoslzilti(l):lnl:J -
ooooooooooooo 100,000 O . . . .p ’
Tri-gram His character is twisted .

Joint Probability = He has distorted in the nature of his .

020 0o0o0O0O0

ooooo | 87 0220023000000000000000000
0o 11.3 000000000000 O Joint Probability 0 0 O Tri-
eram 000000000000
021 OOOO
od 83 O00O0oooon

oo goocoobobooouoouoooooobooooboooao
000 | Idid not know at all that there was such a thing .

OO0O0O00O0O000O0 Joint Probability O O O Tri-gram

0000000000 D0O0O0O0O0O0a0 O00o0o00oo0o0ooooooooooooooon
ooo | oobooooduoboooooooooodo 0 O O O Joint Probability 0 O O Tri-gram OO0 000 O
0o o0o0ognooognongonm 00000000000000000000000 Joint

I also want to thank you for your past support and
ooo I am looking forward to continued excellent relations
between our companies .

Probability 0O OOOO0O0O0O0OOOOO




84 OO

TDPBSMT OO OOOOO0OO0OOOOO0OO0OOOCOO
ooobooooooooooon

log, P = log, P, +log, P, +log, P, 3)

pOOOOO
pOO0O000O0O0OC0OOO0DOCOOODOOOODOO
rP,O000000O0O0OOOOO

p,00 000000000000

8.4.1 Joint Probability o O 0 O

031 O0OO0O0000ODODODO Joint Probabilityd
ooooo He is the 0 O O bag shoulders .

log, P, -147.6
log, P, -6.86
log, P

O Tri-gram0 L7
log, P,

O Joint Probability[] -1813.6

log, P -1968.1

03000 31 000log, P,0 Tri-gramO 0 00 O 30
0000 20000000000000000logPy,

080000 Tri-gram 00D 0000000000 OlJointProbabilityl0 D OO0 310000 3000000

28 O OJoint Probability 0 0 00000000000 29
oooo

028 00000000000 Tri-gramO

oooood The printing invented the Chinese .

log, P, -16.4
log, P, -7.64
10g2 Pm

O Tri-gram0J 718
log, Py,

0 Joint Probability D 25393

log, P -95.8

029 00000000000 Joint Probabilityd

ooooo The Chinese invented the printing .
log, P, 132
log, Py 5.94
logz Pm
O Tri-gramO -90.9
logz Pm
O Joint ProbabilityO 24747
log, P 24938

02800 29000log, P,0Tri-gramO0 0 000 28
0000200000000000000000Ilog, Py
O Joint ProbabilityD0 0000 290000 2800000
oooooooo

84.2 Tri-gramo 00O

0100000 Tri-gram 0000000000 OOO
30 O OJoint Probability 0O DO 0O OOOOOOO 31
gooo

030 00000000000 Tri-gramO

goooo The bag is hung over his shoulders .
log, P, 186
log, P, 480
10g2 Pm
O Tri-gram(] -82.8
10g2 Pm
0 Joint Probability] -2082.7
log, P 1062

gobogoboo

843 00OOOO

84.100 8420000000 00O Joint probability
o000O0OO Tri-gramo 0O O0O0O0OOOOOOOO
O000OTr-gramo 00 00O0O0DODOOOOOOODO
0000O0o0o0o0oO0oooooooooOoooooooo
gobop,0000000DODODODOOUODODOODODO
ooooooOooOoooOoOoOobOoO00OooOooooo
gooooopobobobbooooooooooooooo
ooo

9 DODOO

000000000000000000000 Tri-gram
00000 Joint Probability 0O OO0 O0000O0O0O00OO
coboooooobooOooboobooboooooooOodgoa
OO0O0DODOJoint Probability 0000000000000
oooooooooooocoboooooooonogoaa
oobobooooooooobooboboooooooboooon

good

[1] 000000 CO00O0O0O0ODODOOD booooog
0oo0oooooo0ooooooooooooo
0702014.

[2] X.D.HAUNG HIDDEN MARKOV MODELS FOR
SPEECH RECOGNITIONO p.49

B]0o00oo000 o000 ooooooooooo
gogoobbooooroobbbooooboboa
OO0O0O0O0O0O00pp.119-1300 20120

[4] Wikipedia 0 0D 0D OO O0ODO0ODDODDODODOODODODO
https://alaginrc.nict.go ] p/WikiCorpus/

[S]DDDDDDDDD O 0o000000o0ooo
gogboooboogn DPBSMTDDDD"DZOIS,



