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SOURCE :
cpul | |performs the control of the| | whole electronic musical instrument such as
key assigning| | and tone generating control
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SOURCE :
when the air conditioner | | performs the | |cooling-mode operationD a refrigerant||flows in the direction
of | |arrows | | of solid line
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SOURCE: consequently , the potential of internal
data transmitting line io becomes higher than the
potential of internal data transmitting line / io .
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SOURCE: it is necessary to select the first and
second magnetic layers 1 and 2 in order to obtain
a large gmr effect .
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SOURCE: when the air conditioner performs the

cooling-mode operation , a refrigerant flows in the
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Q1l: Europe is carrying out vigorously the
Growth Initiative agreed in Edinburgh and

strengthened in Copenhagen.
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Q2: We recognize the importance of improved
market access for economic progress in Russia.
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Q3: Partnerships and management assistance at
corporate level can be particularly effective.
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Q4: The Federal Constitutional Court decides
on the question of unconstitutionality.
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Q5: The practical process of integration must
begin in the economic sphere.
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Q6: Sanctions should be upheld until the con-
ditions in the relevant Security Council resolu-
tions are met.
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Q7: International terrorism is a grave threat to
world peace and security.
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Q8: Poverty, population policy, education,
health, the role of women and the well-being
of children merit special attention.
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Q9: Improvement of access for Russian prod-
ucts to international markets strongly reinforces
Russian structural reform.
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Q10: This also means respecting power struc-
tures established in a democratic way.
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1. 11t is a guide to action owhich sensures that the military

salways obyes the scommands gof the party.

2. It is to ensure the troops forever hearing the activity

guidebook that party direct

0o

1.1t is a guide to action that sensures that the military

will forever heed Party scommands.

2. It is the guiding principle swhich guarantees the military
forces yalways being under the command gof the party.

3. It is the practical guide for the army jalways to heed the
directions gof the party.
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1. 11t is a guide to action owhich sensures that the military

salways obyes the scommands gof the party.

2. It is to ensure the troops forever hearing the activity
guidebook that party direct
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1. 1It is a guide to action that sensures that the military

will forever heed Party scommands.

2. It is the guiding principle owhich guarantees the military
forces yalways being under the command gof the party.

3. It is the practical guide for the army jalways to heed the
directions gof the party.
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MT [ : of the

O 00O 1: It is a guide to action that ensures that the mil-
itary will forever heed Party commands.

00O 0O 2: It is the guiding principle which guarantees the
military forces always being under the command of the

party.
OO0 3: It is the practical guide for the army always to
heed the directions of the party:.
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BP (brevity penalty)

1 ifec>r
exp(l—r/c) ifc<r
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e MTH <« 0OUOOOO BP <1 0O0O0UOOOONO
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BP =
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00000000 (paired t-test)

e U ODOO D DOOUOOsbObOOUtd
O r(u,4,s) 0000

e 100D DODO0OOODDOOOODdODDOOOOO
00 r(u,e,s)0000

e00000s0 0000000 duiss) =
r(u,i,s) —r(u,i,s)0000

e 0D000ODDOODDOODDOOON m(s,s) =
Suid(u, i, s,s)

e 000 v(s,s) =Ly, i(d(u,i,s, s')—m(s,s))?0000

n

0000n=x5,,1.
eJ0D0s0s00000000000Om(s,s) =0

0000
e 00O OOCOOOOODOOOOOOO
m(s,s’)
t= v(s,s’)
n—1
OOoQ0n0og

et UUHUUOLODLOOUOOLOLODOUOUOLOLOOOOLOO
O
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Joogd BLEU|ODOO 200
S1 0.0527 0 0
S2 0.0829| 0.326 | 0.551
53 0.0930| 0.44 | 0.691
H1 0.1934| 2.265 | 2.574
H2 02571 2.8 | 2.612

Jooooooo200o0o0budooooooosty
O0O0o0D0OS200m(S1,52) 000000083 =
S2+m(S53,52) 00 0000000000000000O
uogdno
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Monolingual Judgment

05

0 F

‘monolingual.txt’  +

-0.5

1 1 1 1 1
0 0.05 0.1 0.15 0.2 0.25 0.3
BLEU

pLEUOOOOUOD0OO0OO0UOO0O0O0O00
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e U — brain=100 U0OUO—and =1.00 OOU
— mind = 1/3, heart = 1/3, spirit = 1/3

oo

oot

e 0 — (A) brain and mind = 1/3, (B) brain and
heart = 1/3, (C) brain and spirit = 1/3

oot

e (A)brain and mind 0 0 00 O = 315000 — 0.48

e (B)brain and heart 0 0 00O O = 336000 — 0.52

e (C)brain and spirit 0 0 00O O = 800 — 0.00
00000000 xOOOoOoooooooooo(s)
guoguod

oot

e (A) “brain and mind” 0 “O00 07 — 82
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P(mind| 0 ) 4+ P(heart| 0 ) + P(spirit|0 ) = 1.0
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— P(mind|0 ) = 0.33
— P(heart|0 ) = 0.36
— P(spirit|0 ) = 0.31
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1-gram L[] [ [

P(X1, X9, X3, ..., Xn)
= P(X1)P(Xo)P(X5)P(Xy) - P(Xy)
2-gram L[] [ []

3-gram L[] [] []

P(X1, Xo, X3, ... Xx)
= P(Xy)
« P(X,] X))
x P(X3| X1, Xo)
x P(X4| X5, X3)

X P(Xn|Xn_2, Xn_1)
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X|Y)P(Y)
P(X)
000000000 brain and mindd 00 00O

P(brain and mind|0 0O O )
P(O OO |brain and mind) P(brain and mind)

P(OODO)
00000000000000D000000000C0
0000

pvix) =

oot

P(brain and mind) = P(brain) P (and|brain) P(mind|and)

oot

P(O OO |brain and mind)
= P(0O |brain)

x P(0O |and)

x P(0 |mind)
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uogdno

15



P(UNK)OODOOOO
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00 >000000000000000000A=1
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HREEN
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P(ML|w) = P} (47)
OO0
P(w|ML)= Py (w)=000000000000000C
(48)
0O
P(ML) = A (49)
P(w) = )\PML(’U}> + <1 — )\)PU (50)

oAb oooooooooog
guootdbood

)\PML<’LU)
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L.A=05000
)
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Jooooodoonooaxodouoooogot
oo eEMOUOOOooooognd

22



L] [

e MUUDDOOOOOOUOO

pMOOUOOOoOUooooooooooooogoognd
JoooeMOboooouoodooogooood
bbbt booggdbbootdd
oottt tgdboodot
JodooEMUOODUOOUOo0ooooooooooogn
bbb otdbbotgtubgd

23
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# lambda=A

# E(ML)=Pn1 0000000000
# E(UNI) = PuniJO0QOQOQOQO0O
# N=00 000000000

# LL=0 000

#

ruby src/lambda.rb -n 20 botchanj/train.wfreq
00000 = 55161
OoOOoood = 56507

botchanj/test-develop.wfreq botchanj/pr

Puni =
lambda=0.
lambda=0.
lambda=0.
lambda=0.
lambda=0.
lambda=0.
lambda=0.
lambda=0.
lambda=0.
lambda=0.
: lambda=0.
.8827,
: lambda=0.

I
o

e e e e e = =
©O© 00 N O O & W N =

N
o

1:

© 00 N O O b W N

: lambda=0

: lambda=0

7703,
8454,
8693,
8777,
8808,
8820,
8824,
8826,
8826,
8827,
8827,

8827,

.8827,
: lambda=0.
: lambda=0.
: lambda=0.
: lambda=0.
: lambda=0.
: lambda=0.

8827,
8827,
8827,
8827,
8827,
8827,

0.000181554103122731

E(ML)=825.
E(ML)=906.
E(ML)=931.
E(ML)=940.
E(ML)=944.
E(ML)=945.
E(ML)=945.
E(ML)=946.
E(ML)=946.
E(ML)=946.
E(ML)=946.
E(ML)=946.
E(ML)=946.
E(ML)=946.
E(ML)=946.
E(ML)=946.
E(ML)=946.
E(ML)=946.
E(ML)=946.
E(ML)=946.

7380,
2771,
8799,
9064,
2322,
4790,
9495,
1275,
1949,
2205,
2301,
2338,
2352,
2357,
2359,
2360,
2360,
2360,
2360,
2360,

E(UNI)=246.
E(UNI)=165.
E(UNI)=140.
E(UNI)=131
E(UNI)=127.
E(UNI)=126.
E(UNI)=126.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.
E(UNI)=125.

25

2620,
7229,
1201,

.0936,

7678,
5210,
0505,
8725,
8051,
7795,
7699,
7662,
7648,
7643,
7641,
7640,
7640,
7640,
7640,
7640,

N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,
N=1072,

LL=-6693.
LL=-6477.
LL=-6451.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.
LL=-6448.

4745
1231
9807
6396
1713
1047
0951
0937
0936
0935
0935
0935
0935
0935
0935
0935
0935
0935
0935
0935



HENENRN

Jooon Joooooot
HEN 0.00817606642374141  0.00723817319206339
[] 0.0297855368829427  0.0263124826219221
HEN 0.000271931255778539 0.000261328467719085
[] 0.0295498631279346  0.0261044574351871
OO0 3.62575007704719¢-05  5.33032809840486¢-05
[] 0.0168416091078842  0.0148870992889363

N 0.00505792135748083  0.00448583995218444

N 6.04390968739961e-18  4.62487491745199¢-18
uNKOUOOoODooooouoooooooooooogn

0000000000000000000000000
0J000000D0000000000000000
00000 P(UNK) = 2.12994061017353¢ — 050 0 0 O
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2-gram ] U U O 0O OO O

l.eramUJ U000 ood
Jubootdootdbootdbbogtubogtn

p(00O,0,00,0,000,0,00)

— P(00)PO)POO)PO)POOD)PO)POD)
— P(00)PO)POOO)PO)PO)POO)PO D)
- p(0D,0,000,0,0,00,00)
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-zgramU U HOUULODOOOOLODOOOOLODOOOLODO
Jogtdootdoodguootd

p(0O0.,0,00,0,000,0,00)

— P(OD)PD|00)POD0 |0)P(O[00)
p(OO0|0)P(O|0OO)P(OO|0)

4 p(00,0,000,0,0,00,00)

= pPOO)PO[OO)PMAOOO)POE|OOO)
P(0|0)P(ODO |0)POD |0D0)
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2-gram U0 0OOOOOOOONO

Py (002/001) =

[]

Joi1goodo20b0dgn

1o

Jubogogt bt

U1

a2

HEN

p(OO2001)

HEN

[]

N I I O

D

— = = = DN e

0.33
0.27
0.13
0.067
0.067
0.067
0.067
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Juboogdboboodd

JUoDdboodnbn = 55161

w v n(w)  Pyr(w) n(v) nlow) Pyr(w|v)
1 451 0.00817607
[] 00O 1643 0.02978554 451 164 0.36363636
HpN L] 15 0.00027193 1643 1 0.00060864
[] 00O 1630 0.02954986 15 1 0.06666667
HREEN [] 2 0.00003626 1630 1 0.00061350
U Ooog 929 0.01684161 2 1 0.50000000
HEN O 279 0.00505792 929 78 0.08396125
w v n(w)  Pyr(w) n(v) nlow) Pyr(w|v)
BN * 15 0.00027193
[] 00O 1643 0.02978554 15 0 0.00000000
HREEREN [] 2 0.00003626 1643 1 0.00060864
O OO0 1630 0.02954986 2 0 0.00000000
[] 929 0.01684161 1630 1 0.00061350
[] [ O 279 0.00505792 929 78 0.08396125
0 0O 451 0.00817607 279 0 0.00000000

el UDDDOUOOlgramU 00U OOUOOLODO DO 2-
gramUJ U0 Uo0doogyon

e /OO UODLDOOOOOULODOONO
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2-gramJ U UOOOOODODODONO

P(lU"U) = AQPML(’LU‘U) + >\1PML(UJ> + )\OPU

n(vw)
PML(w‘U> = n<v>
n(w)
P p—
wi(w) = )
1
P p—
YTV +1
)\27 >\17 >\0 Z 0

A+ M+ A=1
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00 (150)

0000 wy,ws,...,wy0 0000000000000
O0w,000000:00000000000000),,
A, A0000000000

l.oram0 000000000000

L 0o0oooogog

2.0 N000000000000000 O0O0O0O0O
. 0000 NOogn

4. 0000000

Juoodbootd
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0000

leramO0 00000000000 DOODOO EML)O
Fo)OooooOooooooooboooo g000o
O0001lgramO 00000000 n(w)DO0OO0OOO
Jobodgbobdobotdobobdoboggbobgon
Jotdbotdotgbotdbtdbtdotbgbotdotbl-gram
O0D00D00On(w) 0000000 O0O0O0O0O0O0O0OO0O

LAd=XA=X=:000
2.

N Ao Py (wilwi—y)
B = %
i=2 )\QPML(wZ' wi_l) -+ )\1PML(ZUZ) —+ )\()PU
g o~ & APy (w;)
L=
i=2 Ao Pyrp(wi|wi—1) + M\ Pyrp(w;) + NPy
N Mo P
E = 0lU

1=2 )\QPML<2U¢"{U¢_1> + )\1PML<UJZ> -+ )\()PU
3. = E+E+E for (¢ =0,1,2)
4.eoto20000O0O00O0OOOONO

e DO UOODODOMO

e, UDUIOULOOUOLOOO3ODULODOUOOOUDNL
Jooodbootdoodbootdboodgbboodod
Juootdbood

e IO OODOONOOOMN
e IO OOODOON
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1
Aoz)\leg:éDDDDDDDDDDDDDDD

00,0,00,0,000,0,00

pml(w|v) pml(w) pu e(wlv) e(w) e0

[0 0.363636 0.029786 0.000182 0.923865 0.075674 0.000461

O 0.000609 0.000272 0.000182 0.573041 0.256025 0.170934
[J 0.066667 0.029550 0.000182 0.691577 0.306540 0.001883
OO0 0.000613 0.000036 0.000182 0.737989 0.043615 0.218396
[0 0.500000 0.016842 0.000182 0.967075 0.032574 0.000351

(000 0.083961 0.005058 0.000182 0.941262 0.056703 0.002035
sum 4.834808 0.771131 0.394061
lambda 0.805801 0.128522 0.065677

2oram0 0000000 e(wp)0000000000O
0000000000000
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U2

0000000000000 00000500000
O NDOOO000

o0 O NOOUOODOOO

A2 Al A0 E2 El EO g

1: 0.5350 0.2985 0.1665 546.77 305.05 170.18 -5217.63371050
2: 0.5749 0.2842 0.1409 587.57 290.48 143.95 -5090.05722072
3: 0.5813 0.2823 0.1364 594.12 288.50 139.38 -5085.40951867
4: 0.5823 0.2823 0.1355 595.06 288.48 138.46 -5085.27277246
5: 0.5824 0.2824 0.1353 595.16 288.61 138.23 -5085.26807026
6: 0.5823 0.2825 0.1352 595.16 288.69 138.15 -5085.26776245
7: 0.5823 0.2825 0.1352 595.15 288.73 138.13 -5085.26772140
8: 0.5823 0.2825 0.1351 595.14 288.74 138.12 -5085.26771436
9: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771310
10: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771287
11: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771283
12: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771282
13: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771282
14: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771282
15: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771282
16: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771282
17: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771282
18: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771282
19: 0.56823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771282
20: 0.5823 0.2825 0.1351 595.14 288.75 138.11 -5085.26771282

00 =5 ;logp(w;w,1) 0000000000000
0000
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g3

000000000000 000000000000
D0o0o0oOoooon
pPO00O0O0O0OOOOOO)=6.456 x 1074

w v Pyr(wl|v) Pyp(w) Py P
00 *0.000000 0.008176 0.000182 0.002334
0 00 0363636 0.029786 0.000182 0.220184
00 O 0.000609 0.000272 0.000182 0.000456
0 OO0 0066667 0.029550 0.000182 0.047192
000 0 0.000613 0.000036 0.000182 0.000392
0 OO0 0500000 0.016842 0.000182 0.295932
00 0 0.083961 0.005058 0.000182 0.050344
D00@MO0000000Mo000ooooooon
0oo
pPO00O0OO0OOOOOOO)=1.68 x 10718
w v Pyr(wl|v) Pap(w) Py P
00 *0.000000 0.000272 0.000182 0.000101
OO0 0.000000 0.029786 0.000182 0.008439
000 O 0.000609 0.000036 0.000182 0.000389
0 OO0 0.000000 0.029550 0.000182 0.008372
O 0 0.000613 0.016842 0.000182 0.005140
00 0 0.083961 0.005058 0.000182 0.050344
OO0 OO0  0.000000 0.008176 0.000182 0.002334

eJ00D0O0DODOO
o Py(wv)=0000P>0000000C0




HRERE

engramU U UUOOULOOOOUOOUOOOOOOONO
0000 @0bOOooo0oooboooon)ooon
HREEN

el OOUOLOOUOLOUObLOUOUOLUOULOUL
Jguogd

guoodootdbod

e J-gram, 4-gram, o-gram, ... [ 0 0O 0O 0O
e 00O UOOOOOOOOO
e 0O OOOOOOONO

gooodboogd

o[ 1101 0LI
o [1[10ILI
e 11NN
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J0goooooobobooood

e 1000 (Word alignment) 0 OO (OO)
e [ O (Phrase alignment)d O O
e OO ON



0000 (Word Alignment) 0 0 00O O

Jobogbbtotboboubotobbouobouboun
Jubobogtdbboboudbbogdgbbogtdd
bbbt btgtdbootbotdug
Jotbotdbbtubotubtdbtdbotdodogoogd
Jobbdodotdogogoobdotdodogdot
Jotoggbobobtogobubtdotbgotuod
HEEEN

oot btotddbobogtddgbobootdd
oot totdootdboodug



HRERERERERE

e 00 MIIMOOMMIOOMIIO O
o [1 [t[1J is[ 1] finel1] todayl]
0000

e 1O OOtodayll D OO OO O
e 10 IOOODOOMMe OO OO0

oot nrmsgodoodooog
Joooogg

HEN

gttt boognog



0000000000 (Brown et al. 1993)

P(fle)=0000000f00000e00000O0O0OO

00 PfleDO000O0OD0O0OODOOOOOODOOOOO
Jo0o000edfO0O0OO0O0OlLmO000000O0O0ON

626162...62'...6[:6[1 (1)
£ = fifo fio fu = f" 2)

Doobbud o0boobboobbooobobgd
Dobboboooooddd e, 0o

a = aag...0j...0y, =aj (3)

00000/0000000000e, 0000000/
0000000000000000e; =000000
0 f,00NULLOO00O00000000000000
O00a; €{0,1,...,1}000000000

fi fo| fs| fa| I5
NULL X
el X
€9 X X
e3 X

00000 f — ey, fo —e1, J3 — e fu— €3 f5—
NULL(@())DD CL1=2, agzl,a3=2, CL4:3, CL5:OD
HREgR



0000000 (IBM-Model 1,2 000)

P(fle) = %P(f,a\e)
P(f,ale) = 00fO000ad000ed0O0D0O0OO0DOOO

= P(mle) jﬁl Plajlal™", fi7',m,e)

P(mle) = 00e0mDOO0000O00O0

P(ajlal™, f{"",m,e)=000 ff'000000000
00006 '0D0000000D0000DDo0Og;j
00000D0e,0000000000000

P(fjlal, f{",m,e)=0000000000,;0000
O00e00000000000000j0000000
£,00000

Jotdobtdobootdbotgobubtdotogogod
Jo0o00odoouooodoondIBM Model 1,2 1
JO000o0obuoooondIBM Model 3450000
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IBM-ModelU OO UOOOOO O

Q:
D00 odoooooooooon
A:

e OO UDONO
e OO OODOOOON

Joootdood
JO0O0000cashOOOmoney 0 OO OOOOOMON
uogdno

Jubogdootdbootddn
J00MMomobdmoomoddd i st fineld
todayU U DO OUOOODOODOOOOODOOOO



Juoogddoootdbooogd

000
00e0D0D0fO00O0DO0O0OD0OO0O0O0O0D0a0O000O
P(f,ale)00000000O

00000 a:

a = argmax P(f, ale)

al0OP(f,ale)y 000000000000 DOODOOO0O
oot tdbootdbooddn

— oot bbouubbd
bbb odbbotgtdboootdd
oot



Joogobobobooobobooodd

e DI 0ODOUIOAADDDOODOOIOODOOOO
O

P(fle,0)
Doooenoooooooooofooooon
000000000 d={{fe)}0000

L(#|d)=log 11 P(fle,6)
(f e)ed
Jo0oodooboeeooooooooooofoi
Joooooudoo

0 = arg max L(6|d)

0000000000000 D000D0DDOAD
oo



Juoogdug

Jubogtdootdbooduod
e 00D (DODODDOO)DODODOOO
e IO OULDOULODOUOLOLOOUDL

— 0 0oon
ogood

e IJUOOULOOOLOOOODNO

el OOUOLOOUObOUObDLOUOUOLDOULDOUDL
Jubogdootdboodood

e IO OULOOUOLOOOLODOOOOOODLOOODNO
Juotd

el OULOOULDOUODODUOOLOUOUOLDOUDL
[]



IBM model-101 0000

P(f,ale) = P(mle) Il Plajlaf ™", f{ " m,e)

]:

P(filat, f{~,m.e) (1)

P(mle) = 00000 (0DO00)0mO0000O
— 0000

Plajlal™", f{',m,e) = j0000000000000
;000000000

= oo otd
1

I+1
P(fjlaf, fi~',m,e)
— j0000000 £000
= f;0 eajDDDDDD
= t(fjleq;)
0000

€
(I+1)m;

P(f,ale) = 1 #(f;leq,) 2)



Jddbbbabbb oot

P(fle)
= Y P(f,ale)

aa+1)!3“ﬁmﬂ

= g f e

[ m
T --angojnlt(fg\ea]) (3)
a=a..a,0000q000 ff0000e¢, 0000
00000000 0e=¢..00000¢ =NULLDO
000 000000<q;<I00000001<j<m

Joboodod ootdboodgbod

N
3




oot

3000000000000000¢t(fleDOOODOO
Juoodbootggod

max P(f|e)

000 «)00000000C0
0000000000e0000

%t(f\e) =1

oot otdbedbbdbodbogbogt
f0ooooolrooon



Joggooboboboboooboboboboodddd

SIERNRNRNRNEN

v ooy T Hflen)
<l-|—1>ma1:0 am=0 j=1 ilCa;

- S AL Hle) ~ 1 )

J20000000000000 N 000000000
ooy

ht,\) =

= —(zt(fle) — 1) =0 5)
DDDDDDDD)\QDDDDDDDDDDODDDDD
odooddoodooduoodbobodnodd
000
000t fle)DODODODODODOODO40002000

0

i~ AT - = A ©
A000 1000000
1}1t<fj‘eaj>

gooogod



I t(file,
jgl (fj‘ej)

ot(fle)
= 11 t(frleq,) J t<f|€>2§n=15(f,fj)5(€,€aj)
AL T i 7l
f]g?éf\/@ak#e

= | I t(filea) | nle, ft(fle)"eH!

1<k<m

f]{;?éf\/gak#e

= nle, Ht(fle)™ | T t(fileq,)|t(fle)" )

1<k<m

fr#fVea, Fe
= n(e, Ht(fle)™ T t(felea,) (7)

1<k<m

00O OO
nle, f) = j§15<f’ fio(e, eq;)
=000 f;,00000,0000000

e 100000 fle)DODDDDODO
e200000¢fle)D0DDODOO

e3400000¢fle)'0D0D0DDDDODOOOO
M<pem t(frleq,) 000000

HRERNRERN
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5,
ot 1o)™Y

€ ! ] . )
= s (B 00 e et sle)

=1

[T t(frlea) = Ac (8)

1<k<m

Jgouboobuund

tfle) = A
X i i (m15(f7fj)5<676aj>) 1<£[< t(f/ﬂ‘eak>

a1=0 am=0 \y= m
9)

000A00000000000004000000
srt(fle) = 1000000000000000000
00000000 f|le)=M\"A(fle)DDODODON =
s A(fle)D00000st(fle) = 100000000,
00000000000000
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Jouooogtd

e 900000 fle)D0DDOO

e 000000000 fle)DODODOODOO
eJ000DOD¢)0D000O
EMODOODO¢-)0000

1.00¢-) 00000000000
2.00000000000090000¢)00000
3.200000

O0000000te|/H)DODOODODODODOOONOY
Joogoodogdog
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¢ —
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< 3 (£ 0 A)deen)) | T tfilen)

CL1:O am:O

SIERNRERN

€

) [ m
S oo v I (filea,)

P(fle) = %;P(f,a|e) = (I4+1)maZ0  an=0j=1

oot

Hfle) = A5 P(F.ale) £ 8(F, f)dleea) (10
o000 bonbononn
C(fle:fe) =5 Plalf.e) 3 d(f, f)dle,ea) (1)

000000

00007, 6(f, f))d(e,e,) 000000000 a00
00 fO0.000000000000D00O0P(alf,e)
000000000a00000000000C(f|e:f,e)
00f0e000000000D00000C
000000000000t fle)D00f0e00000
000 C(fle,f,e)00000000000000O0O
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tfle) = A5 P(E.ale)  8(F, f,

= )\e_lgP(f\e) (alf, e)

=

o(e, eq;)
(f fi)o (676aj>
5<f fi)o (eaeaj)

|| M3 || M3
>,

A 1P(fle) %P(a\f, e)
=a§TG@CUML@
= X, 'C(fles £, e) (12)

N =APfle)'00D00O000ON =5;C(fle;f,e)00
O00O0sst(fle)=10000

000000 ed0OfOO0OOODOODOOOOOOOO
000000000s000oooooe®nf® onon

t(fle) = X £ C(fle; £, e)

oottt bogtdd
HEEEN
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Juoogdug

Hfle) = A7 £ C(fle £, el) (13)
Aé=§§cumﬂ%é% (14)

C(fleif,e) = L Plalf,e) & o(f, fi)d(e,ea)) (19

Jubgdootdboodgbootgd

1.000 fO0e00000¢fle)D0DODODOO

2.0000000s0000 C(fle;f®,e®)y0000
00

3.0e00000XN00000O
4.0 fO00000O¢fle)DODOOO
. goto 2 or exit
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HRERERERERE

Cflefe)
— %P(a\f,e) j§15<f’ fi)o(e, eq,)
= M\ P(fle) 't(fle) (O01200) (16)

Juoodbootd
A00000

[ [ m
. t(file,.
(I + 1)%12:0 amZ=0j£11 (ilea;)

- S AL Hle) - 1

ht,\) =

Oo0Do0D0O(d+y)y" 0000000000000 0O0
Jubogdootdbootddn

16



[ ) m m
alz::O.“amZ:()jgt(fj'eaj) :jl;[ugot(fﬂei)
(+1y"m000000m(+1)000000
Ooo0dodobooboboobbodgnn

00 = ¥ S 5 1 Hflen)
N a1=0 a9=0 a3=0 j=1 J ea‘j

t10t20t30 + t11t20t30 + - - - + t11ta1tao + t11t21t31

3 1
00 = 11 X #(fjle)
j=11=0

= (t10 + t11)(f20 + to1)(t30 + t31)
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40000000
h(t,\) =

(1 +€1)m jﬁl zéot(fﬂe") 2 Ae(?t(ﬂ@) —1)

0200t flee000O0D00O =A0O
ng = £0(/,1)=(/=f)00 f;00

z
ne = 'Zo d(e,e) =(e=e)00 ¢00

(4

oo

it s t(fler)
j=1i=0 jlci

= 1§]H§m éo t(files:) (éo t(f\ei))nf

fi#f

= | 1> i(fifen)

I<j<m 1=0 0<i<l

nf
2 t(fez)+net(fe)] (17)

fi#f e;7e
000
od 20
ot(fle) |
nf—
= nyne| T t(flei) +net(fe)]
0<i<l
e;#e
nf—l
— (& t 7
ngn ogzz'gl (f\e))
nfne nf
So<i<i t(fles) (0<z'<z (Flei) (18)
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8 m nfne .
I > t(file) = "L e
o fle) i 50 V1) = (e M 5 V)
(19)
0000
Oh(t, \)
ot(fle)
- xigt(fle) (I+1)™ jl;[1¢§0t<f1‘62> Ae
nfne
— P(fle) — A\, 20
“i_ot(fle:) (fle) (20)
LELELECE Rl
>\€P fle -1 _ N e
(fle) vt t(fles)
OO00016000
C(fle:t,e)
= )\eP(f]e)_lt(ﬂe)
e M fNe (21)

- vi_ot(fle:)

Dmmmgﬁ@)muﬂmmmmmmmmmmmmm
i=0t\J 1€

bbb nm Ududdddoooooobbnbn
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Juood

C(fleit.e) = t({(‘f?)nm 22)
)\6 — 7 %:C(fl@ f > (23>

t(fle) = A\,'2C Lfk;fsae“U (24)
t()00DO0000000
1.t(fle)0ODDOO0OOO0
2.00s0000C(fle;f®,eHDO0DO0OO0
3.0e00000X000000
4.0 f00000¢fle)DDOOODOO
5. goto 2 or exit.

00
Peter F. Brown, Stephen A. Della Pietra, Vincent J. Della
Pietra, and Robert L. Mercer. (1993) The Mathematics of

Statistical Machine Translation: Parameter Estimation.
Ooddoon
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Jougogod

o[l I 0OMIO UOOO hist painting[
o[ IMIUIMIUIOOOOO OOO his collection
o | I UOMIOOUOOOO UOO painting [ collection]



HREEN
fO0doobodtded0donooooon

1 1
t(fle) = soooooooooD = 1
c(fle) = =55, C(fle; £, el)) = 0
oo oodod

t(fle)/c(fle)
0 0|0 000000 | 000
NULL |$/0|1/0]1/0 1/0 1
his | L/0[3/0[ 10010 1
painting | 1/0|1/0]1/0 1/0 1
collection | ;/015/0%5/0 1/0 1




10000y

DDDDDDDDDD;}DDDDDDDDD
OO0 0000000 NULLOD histl paintingU0 00 0O U

t(0 |painting) 1/4

t(0 |INULL) 4 ¢(0O |his) + ¢(0 |painting)  1/4+1/4+1/4
1




C(fle)D OO / t(fle)DODOO

C(fle)=f0e00000000DOODOO

Ol Cfle)
o) =2 el = e
ONULLOOO OO oog 200 ¢

NN

11 2
O NULL) = - + - ==
C(d | )=5t3=3
00
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Project Gutenberg

Project Gutenberg, abbreviated as PQG, is a volunteer effort
to digitize, archive and distribute cultural works. Founded
in 1971 by Michael Hart, it is the oldest digital library. 1]
Most of the items in its collection are the full texts of public
domain books. The project tries to make these as free as
possible, in long-lasting, open formats that can be used on
almost any computer. As of August 2007, Project Guten-
berg claimed over 22,000 items in its collection. Project
Gutenberg is affiliated with many projects that are inde-
pendent organizations which share the same ideals, and
have been given permission to use the Project Gutenberg
trademark.

From Wikipedia, the free encyclopedia
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e0 The Astronomer

el AN ASTRONOMER used to go out at night to observe
the stars.

e2 One evening, as he wandered through the suburbs with
his whole attention fixed on the sky,

e3 he fell accidentally into a deep well.

e4 While he lamented and bewailed his sores and bruises,
eb and cried loudly for help,

e6 a neighbor ran to the well,

e7 and learning what had happened said:

e8 "Hark ye, old fellow, why, in striving to pry into what
is in heaven,

e9 do you not manage to see what is on earth?

elQ”
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PO0O) 0O P(x/fluid)

# P(x|00)

0O fluid 0.84868421

U U hydraulic 0.01946272
0O gas 0.01151316

U0 fluids 0.01096491

0O flow 0.01041667

U0 liquid 0.00849781

U liquid-pressure 0.00603070
U hydrodynamic 0.00575658
U 0O working 0.00301535

0O piston 0.00274123

# P(x|fluid)

fluid O 0O 0.45072063
fluid [0 0.23875382
fluid 0O 0.10642015
fluid OO 0.02576794
fluid O OOO0OOOO0 0.01892561
fluid O 0O 0.01368467
fluid O 0O 0.00873490
fluid 0 0.00844373
fluid OO 0.00698792
fluid 0 0.00684234
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Jo0o00ddfuid OO OO0

s e e e e e s ey s e [ i ) A S B O NG B

ood |1l ¢ fluid ||| 0.166667 0.0307503 1 0.623726 2.718

OO0 O ) Il ¢ fluid pressure ) ||| 0.5 0.000742744 1 0.200361 2.718

OO0 O Il ¢ fluid pressure ||| 0.5 0.010301 1 0.266855 2.718

OO0 O 0O ) Il ( fluid pressure source ) ||| 1 0.000104349 1 0.159524 2.718

OO0 0O 0 )OO0 Il ¢ fluid pressure source ) 17 ||| 1 9.465e-05 1 0.132599 2.718

OO0 O O Il ( fluid pressure source ||| 1 0.00144721 1 0.212466 2.718

O O O Il ) of fluid ||| 1 2.88816e-05 1 0.0150938 2.718

OO0 O0O0 IlIl) of fluid has ||| 1 6.6955e-06 1 0.000451654 2.718

OO0ODO0ODO0OOOODO IIl) of fluid has taken ||| 1 2.55556e-09 1 7.43761e-07 2.718

OO O 00 0 00 Ill, afluid pressure control apparatus 3 ||| 1 2.28706e-07 1 0.000292281 2.
OO0 00 g Il , 3adielectric fluid ||| 1 3.63074e-05 1 3.96712e-06 2.718

OO0 o0o0o0ao0IIl, 3adielectric fluid , and ||| 1 1.47644e-05 1 5.67333e-08 2.718

oo o og gd |l , 38 is working fluid ||| 1 0.0088037 1 0.000662696 2.718

00 O OO0 O OO0 |1l , 38 is working fluid supplying ||| 1 0.0062226 1 4.34916e-05 2.718
OO0 0O OO O oo OO |1l , 38 is working fluid supplying means ||| 1 0.00427184 1 3.16053e-05 2
oo o0 ooo I, 41d , fluid 1] 1 0.03456864 1 0.000467132 2.718

oo o ooboooo I, 41d , fluid storing ||| 1 0.00048108 1 8.14764e-05 2.718

oo 0O ODooO oo ooo Il , 41d , fluid storing tank ||| 1 0.000284362 1 7.14906e-05 2.718
O 000 OO0 |Il and 6 and a fluid ||| 1 0.00410477 1 0.00964129 2.718

0O OO0 OO O O |l and 6 and a fluid temperature measuring ||| 1 7.86306e-06 1 0.000721089 2.
oo " 0O 0000 Il , 61 a heat-transfer fluid ||| 1 0.00216443 1 0.000518098 2.718
o0 o oo oo Il , 61 is a heat-transfer fluid ||| 1 0.0185343 1 0.00119982 2.718

oo o0 og o Il , 77 is a working fluid ||| 1 0.00864883 1 0.00028376 2.718

oo 0 00 o ooo Il , 77 is a working fluid nozzle ||| 1 0.00764329 1 0.000210182 2.718
oo 0 oo o Il , and 78 is a working fluid ||| 1 0.00521192 1 1.09199e-05 2.718

O 0O OO0 [l , pdenotes fluid ||| 1 0.122825 1 0.000660778 2.718

OO0 000 00 Il , q denotes flow rate of fluid ||| 1 0.0145985 1 2.77106e-05 2.718
OO0 OO OO0 Il and a second fluid ||| 0.333333 9.53798e-05 1 0.00106579 2.718

OO0 OO O O O Il and a second fluid pressure ||| 0.5 3.19513e-05 1 0.00045599 2.718
OO0 O Il , and this fluid ||| 1 0.0557024 0.166667 0.000360561 2.718

oo O 11l , the fluid ||| 0.0285714 0.0047175 0.166667 0.014136 2.718

oo O Il , this fluid ||| 1 0.0934985 0.333333 0.00959799 2.718

o0 O |Il 8, and this fluid ||| 1 0.0557024 0.166667 8.11983e-08 2.718

OO0 O O Ill , and this fluid pressure ||| 1 0.0186597 0.2 0.000154263 2.718

o0 O O Il , the fluid pressure ||| 0.25 0.00158031 0.2 0.00604794 2.718

OO0 O O Il , this fluid pressure ||| 1 0.031321 0.4 0.00410641 2.718

OO0 O O Il 8, and this fluid pressure ||| 1 0.0186597 0.2 3.47399e-08 2.718

OO0 O O O Il , and this fluid pressure is ||| 1 0.00536829 0.333333 4.16064e-05 2.718
o0 O oo Il , the fluid pressure is ||| 0.5 0.000454647 0.333333 0.0016312 2.718

OO O O O Il 8, and this fluid pressure is ||| 1 0.00536829 0.333333 9.36976e-09 2.718
o0 O d 0 |l , this fluid pressure is ||| 1 0.00774038 1 0.000828222 2.718

OO0 OO0 O 11l , the hydraulic fluid ||| 0.125 0.000293068 1 0.000462624 2.718

OO0 OO0 0o Il , the magnetic fluid ||| 0.333333 0.00118769 0.5 0.0798598 2.718

OO0 OO0 OO0 11l the magnetic fluid ||| 0.0769231 0.000586521 0.5 0.239424 2.718

o0 OO0 0o o0 |1l , the magnetic fluid 73 ||| 1 0.00108018 1 0.0687977 2.718

oo og I

, each fluid ||| 1 0.002298162é 0.0005256922 2.718



oot bbodotdd

Iy sy e ey A [

o ooo I, ¢ automobile ||| 1 0.142122 1 0.0659882 2.718

O ooo oo (1, ¢ automobile telephone ||| 1 0.0746708 1 0.0524542 2.718

O ooo oo g Il , ¢ automobile telephone ’’ ||| 1 0.0258531 1 0.0386858 2.718

ooo 0o ood gd |1l , 102 is a vehicle ||| 1 0.000161113 1 0.00350135 2.718

ooo 0O Oooo o ooog I, 102 is a vehicle engine ||| 1 9.82163e-05 1 0.0031887 2.718
O0ood |l , 3amobile ||| 1 0.000371807 1 0.000168593 2.718

OO0 000 oo Il , 3 a mobile telephone ||| 1 0.000195348 1 0.000134015 2.718

O 0O 000 OO0 O Il , 3 a mobile telephone office ||| 1 7.2785e-05 1 3.45847e-06 2.718

O 0O OO0 OO0 O Ol , 3 a mobile telephone office , ||| 1 4.96815e-05 1 1.31658e-06 2.718

O oogo I, 7 amobile ||| 1 0.000370597 1 0.000217899 2.718

0O O OO0 OO0d 11l , 7 a mobile telephone equipment ||| 1 5.71506e-05 1 4.29458e-07 2.718

0O 0O 000 000 O |I1l , 7 a mobile telephone equipment , ||| 1 3.90098e-05 1 1.63488e-07 2.718
00 OO0 O 0000 OO0 |1l vehicle through the ec cell 6 ||| 1 0.00011244 1 0.0167565 2.718
00 OO0 O 000 11l , business machines , automobiles ||| 1 3.50735e-05 1 2.53658e-07 2.718

OO0 OO 0000 d Il , business machines , automobiles and ||| 1 4.58492e-06 1 9.529e-09 2.718
00 00 ODooob Oodd Il , business machines , automobiles and precision ||| 1 3.50085e-07 1 2
00 OO O OO0 OO0 |1l , such an electric vehicle ||| 0.5 1.71207e-05 1 3.34838e-05 2.718

00 00 O OO0 OO0 O 111 , such an electric vehicle ||| 0.5 4.51596e-06 1 3.34838e-05 2.718
00 ODO0oOO0O00 000 |1l , in the hybrid vehicle ||| 1 0.000761246 0.5 0.00269411 2.718

OO0 OOoOoOobbD oo 1l , in this hybrid vehicle ||| 1 0.0064154 0.5 0.00182924 2.718

OO0 O0O0O0O0OO0 OO0 OOog Il , in the hybrid vehicle 500 ||| 1 0.00071914 1 0.0022104 2.718
00 000000 OO0 OoOo odgoo 11, in the hybrid vehicle 500 , ||| 1 2.0926e-05 1 0.000841
OO0 ODDOO0ODO0 OO0 000 111, in this hybrid vehicle 600 ||| 1 0.00591218 1 0.00136645 2.718
OO0 000000 OO0 ooo oood Il , in this hybrid vehicle 600 , ||| 1 0.000172036 1 0.0005
OO0 OO0 Il the automotive ||| 0.1 0.000244648 1 0.0106571 2.718

googd ooo O 11l , for example , an automobile ||| 0.4 0.000664619 1 0.000540882 2.718

0000 0ODOO O Ooood Il , for example , an automobile engine ||| 1 0.000405159 1 0.000492584
00000 OO0 0000 |1l , cordless telephones , car ||| 1 0.0338496 1 0.000443696 2.718
OOdDodo OO0 0000 gd Il , cordless telephones , car telephones ||| 1 0.0157655 1 1.50196e-
OoOO0ooOo0O00 OO0 O |1l diesel engine automobiles and the like ||| 1 0.0151152 1 3.01743e-05
O00ooooDO OO0 DO O |1l on diesel engine automobiles and the like ||| 1 0.00642812 1 2.24
00000 OO0 OO0 11l a digital cellular ||| 0.2 2.39509e-05 1 0.000163602 2.718

00000 OO0 OO DODOO 11l a digital cellular system ||| 1 9.71561e-06 1 0.000148973 2.718
OO0OO0O00 OO0 |1l the digital cellular ||| 1 5.80871e-05 1 0.00122759 2.718

00000 OO0 OO0 |1l the digital cellular telephone ||| 1 3.05191e-05 1 0.000975814 2.718
00000 OO0 OO0 OO0 |1l the digital cellular telephone 50 ||| 1 2.83228e-05 1 0.000844553 2.
00000 OO0 OO0 00O OO00O0 111 the digital cellular telephone 50 , ||| 1 8.24154e-07 1 0.00
OOO0O00O OO0 11l a hybrid powered automobile ||| 0.5 0.0354085 0.333333 8.32655e-05 2.718
oooooo Oood Il the hybrid car ||| 0.166667 0.0441317 0.333333 0.0427639 2.718

OO0O0O0O0O0 OO0 |1l the hybrid vehicle ||| 0.0263158 0.0102417 0.333333 0.0694053 2.718
gooooo OO0 oog |1l the hybrid vehicle 500 ||| 1 0.00967523 1 0.056944 2.718

OO00O00D ooOOg oOog O 11l of the hybrid vehicle 500 ||| 1 0.00706622 1 0.0220125 2.718
000000 000 000 O OO0 OO0 |1l yawing directions of the hybrid vehicle 500 ||| 1 0.00101€
gooOoO0oD 00O O Il the hybrid car ||| 0.166667 0.0116407 1 0.0427639 2.718

oDoooo0O DOogg |1l , facsimiles , automotive vehicles ||| 1 0.0560437 1 1.15431e-06 2.718

000000 0o O oooo Il o, plastic Waés7tes , and automobile ||| 1 0.00690582 1 1.86092e-05 2
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00 <1341>, pC=-1.35766, c=-2.1591
00O <1648>, pC=-1.04392, c=-1.67822
0 0O 0<1845>, pC=-1.27158, c=-2.15583
00 <1364>, pC=-0.416247, c=-1.06726
0[O0 <2943>, pC=-1.61984, c=-2.27863
0 0O 0<2235>, pC=-1.53633, c=-2.30776
00O <1394>, pC=-0.817653, c=-1.53584
0 <3271>, pC=-0.766849, c=-1.37588
000 <1402>, pC=-1.6298, c=-2.3598
0 0O<2691>, pC=-1.69762, c=-2.21865
00 [O<1396>, pC=-1.50672, c=-2.11998
0 0OD0<2110>, pC=-1.63886, c=-2.28144
0 <239>, pC=-2.04413, c=-2.26692
0 <2315>, pC=-1.93096, c=-2.11451
U 00<1944>, pC=-1.7142, c=-2.32927
00 0O 0<1373>, pC=-1.35286, c=-2.27915
00 0<2692>, pC=-1.91313, c=-2.27875
00 <1659>, pC=-1.46538, c=-2.1846
U <2747>, pC=-1.52524, c=-2.26044
0[O0 <3184>, pC=-1.59398, c=-2.34628

[is;5]
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[a;3]

[pen;7]

0 0O 0<3421>, pC=-2.11081, c=-2.02628
0 <299>, pC=-1.48134, c=-1.66314

U <344>, pC=-1.47625, c=-1.85074

0 0 <400>, pC=-1.29528, c=-1.88471

0 [0<2251>, pC=-1.41678, c=-2.04515
0 [O<2133>, pC=-1.43534, c=-1.75688
0 0 <2002>, pC=-1.72335, c=-2.04814
0 <1325>, pC=-0.470061, c=-0.647842

0 0<2234>, pC=-1.40044, c=-2.0277

0 0O0O<1328>, pC=-1.52732, c=-1.96323
0 <2527>, pC=-1.38216, c=-1.94951

0 <2208>, pC=-1.76538, c=-1.90982

0 <417>, pC=-0.577587, c=-0.729719

0 0O<873>, pC=-1.77558, c=-1.93028

0 0 <847>, pC=-1.68848, c=-1.89245

0 [0 <870>, pC=-1.77264, c=-2.02156

0 0O 0O<154>, pC=-1.8255, c=-2.03365
O 0O<1951>, pC=-1.51902, c=-1.78469
0 0 <3419>, pC=-1.86897, c=-2.05372
0] <2315>, pC=-0.542636, c=-0.726186

0 0O 0<1952>, pC=-1.99372, c=-1.94916
0 <747>, pC=-1.50532, c=-1.732

O 0<1473>, pC=-1.4491, c=-1.74456

U <1049>, pC=-0.853386, c=-1.32077

0 <1121>, pC=-1.09356, c=-1.55888

0 0O 0<2134>, pC=-1.73294, c=-1.75383
0<8>, pC=-0.684518, c=-0.886027

0J <2315>, pC=-0.824683, c=-1.00823

0 [0<2316>, pC=-1.20584, c=-1.38524

0 0<2531>, pC=-1.49016, c=-1.97397

U <1666>, pC=-0.745912, c=-1.23491

0 [00<1899>, pC=-1.57655, c=-1.89724

00 <2033>, pC=-1.18053, c=-1.66961
00O<174>, pC=-1.01081, c=-1.39731

U 0O 0<1431>, pC=-1.85698, c=-1.80738
0 0<1786>, pC=-1.21214, c=-1.82842

0 [0<1951>, pC=-1.64188, c=-1.90755

0 0<96>, pC=-1.07434, c=-1.72888

U 0<2133>, pC=-1.46608, c=-1.78763

0 0O 0<241>, pC=-1.53484, c=-1.77665

0 <572>, pC=-1.09842, c=-1.91969
00 [0<4625>, pC=-1.00945, c=-1.76537
000 <4601>, pC=-1.16262, c=-1.98389
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U0 0O0<4635>, pC=-1.60213, c=-2.38855
000 <4603>, pC=-1.41516, c=-2.23643

U 0<570>, pC=-1.23726, c=-2.03232
b O 0O0<4623>, pC=-1.60909, c=-2.33354
U0 0O0<4628>, pC=-1.47485, c=-2.45062
O [O0<4607>, pC=-0.999509, c=-2.1773
U0 [O<4624>, pC=-1.4014, c=-2.30551

0 00 <4609>, pC=-1.37715, c=-2.31839
U0 0O0<4627>, pC=-1.76514, c=-2.49763
0 0O0O<4611>, pC=-1.3145, c=-2.23882

U 00 <566>, pC=-1.04526, c=-1.9127

0[O <4634>, pC=-2.10195, c=-2.58898

o0 0O [O<4620>, pC=-1.61217, c=-2.45588
0000 0<4614>, pC=-1.67264, c=-2.49391
000 <4615>, pC=-1.79274, c=-2.58717
000 DO0<4616>, pC=-1.72678, c=-2.5611
00O <569>, pC=-0.267554, c=-1.04067

00 [<294>, pC=-1.10377, c=-1.88984

O 00 0O<155>, pC=-1.40193, c=-1.30851

O 0<33>, pC=-1.47075, c=-1.6819

O O OO0 O<167>, pC=-1.67653, c=-1.44244
00 [O<401>, pC=-0.996328, c=-1.63918

0O 0 O 00 0<150>, pC=-1.91711, c=-1.17936
00 0<97>, pC=-0.907851, c=-1.72634

00 O<175>, pC=-1.14859, c=-1.62012

O OO0 [0<208>, pC=-0.942884, c=-1.23263
0<10>, pC=-0.24766, c=-0.713159

OO0 O OO0 [0<349>, pC=-1.90485, c=-1.65041
OO0 O OO 0<291>, pC=-1.63915, c=-1.49152

O OO0 0<275>, pC=-1.72258, c=-1.72477

O O 00 [O<392>, pC=-1.52524, c=-1.34756
00 0 OO0 O OO0 [0<368>, pC=-2.508, c=-1.76419
0O 00 O 00 O<309>, pC=-2.13272, c=-1.64248
O OO [0<310>, pC=-1.61102, c=-1.75654

0O 00 O 00 DO<274>, pC=-2.35949, c=-1.75109
00 O 00 O<382>, pC=-2.07856, c=-1.88984
O OO0 0<242>, pC=-1.23406, c=-1.14991

[this is;9]
0 <417>, pC=-1.54862, c=-1.70076
0000<1528>, pC=-1.73591, c=-2.31995
0 0ODO<2385>, pC=-1.71699, c=-2.20306
U0 0<4688>, pC=-1.64736, c=-2.29564
00 0O<4642>, pC=-0.911397, c=-1.62708
OO OO0 0O<4666>, pC=-1.43752, c=-2.30474
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0 0O0<2383>, pC=-1.71766, c=-2.34747
OO0 O [O<1345>, pC=-1.89881, c=-2.25273
U <1325>, pC=-1.50635, c=-1.68413

000 0O 0O<4691>, pC=-1.93868, c=-2.18854
U0 0O<4687>, pC=-1.37946, c=-2.20885

0 0ODO<3376>, pC=-1.57157, c=-2.13519

U 00 <4657>, pC=-1.5425, c=-2.23305

0 OO0 [0O<4658>, pC=-1.73319, c=-2.17005
0 OO [O<4659>, pC=-1.57178, c=-2.24404
0 <2315>, pC=-1.45277, c=-1.63632

00O [0 <4652>, pC=-1.71494, c=-2.34458
00 0<1401>, pC=-0.962022, c=-1.51385
O 00O [O<4690>, pC=-1.80236, c=-2.40022
00 0O<1399>, pC=-0.652242, c=-1.35359

[is a;4]
0 0O0O<1328>, pC=-1.67738, c=-2.1133
0 [O<1326>, pC=-1.28772, c=-1.62281
0 0O 0<2003>, pC=-1.77381, c=-1.85223
0 0D0<2385>, pC=-1.62439, c=-2.11046
0 <1325>, pC=-0.863859, c=-1.04164
0 O 0O<2252>, pC=-1.68919, c=-2.00883
0 [00<25687>, pC=-1.52488, c=-1.88536
0] <2315>, pC=-0.660629, c=-0.84418
0 <417>, pC=-1.0029, c=-1.15503
U [O<870>, pC=-1.94566, c=-2.19457
0 0O [O<871>, pC=-1.88151, c=-1.8389
0 <2208>, pC=-1.9946, c=-2.13903
O O 0<2134>, pC=-1.76211, ¢=-1.783
O 0O<1951>, pC=-1.89019, c=-2.15586
0 [0<2133>, pC=-1.62461, c=-1.94616
O 0O 0<1952>, pC=-2.01248, c=-1.96793
U [0 <2002>, pC=-1.87138, c=-2.19618
U 0O 0O0<2324>, pC=-1.91441, c=-2.1825
0 [D<2316>, pC=-0.796328, c=-0.975726
0 <299>, pC=-1.64566, c=-1.82745

[a pen;2]

00 <662>, pC=-0.753549, c=-1.62573
OO0 0O<b63>, pC=-2.12552, c=-3.23558
00 <564>, pC=-0.932183, c=-2.08682

0 OO0 <b65>, pC=-1.4245, c=-2.38424
00 <566>, pC=-0.944163, c=-1.8116

0 O0O<567>, pC=-1.31232, c=-2.19307
0 OO <568>, pC=-1.16434, c=-2.07313

00 <569>, pC=-0.44751, c=-1.22063

OO 0O<570>, pC=-1.223, c=-2.01806

O0Ooo0ogooo
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0 0<s71>, pC=-1.77062, c=-2.59188
0 <5672>, pC=-1.377, c=-2.19827
gon OO0 0O0<573>, pC=-1.84151, c=-3.13061

[pen .;6]
OO0 O OO 0O<4599>, pC=-0.68607, c=-1.08455

[this is a;8]
0 <1325>, pC=-1.70286, c=-1.88064
OO0 OO0 0O<4640>, pC=-1.41113, c=-2.60653
Ud 0O 0O 0O<4641>, pC=-1.55813, c=-2.26904
00 0O<4642>, pC=-1.07722, c=-1.7929
OO0 O [0O<4643>, pC=-1.31737, c=-1.97721
OO0 O O 0O<4644>, pC=-1.62747, c=-1.9997
00 0<1396>, pC=-1.88038, c=-2.49364
00 0<1399>, pC=-0.923228, c=-1.62458
OO0 O [O<4645>, pC=-1.03133, c=-1.43306
OO0 O 0O O0O0O0O<4646>, pC=-1.85256, c=-2.76921
U0 0O 0<4647>, pC=-1.81499, c=-2.83232
00O [0 <4652>, pC=-1.67579, c=-2.30544
OO0 O OO0 [O<4649>, pC=-1.71063, c=-2.51877
U000 [0O<4650>, pC=-1.64068, c=-2.54958
000 0<1528>, pC=-1.87628, c=-2.46032
UbO0 0O OO0 0O<46e51>, pC=-1.78216, c=-2.85429
0 <2208>, pC=-2.20365, c=-2.34808
[ <2315>, pC=-1.79407, c=-1.97762
0 [0<2316>, pC=-1.87083, c=-2.05023
0 <344>, pC=-1.92003, c=-2.29452

[is a pen;0]

[a pen .;0]

[this is a pen;0]
[is a pen .;0]
[this is a pen .;0]
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oo ood

|
3 pen |
2 a |
1 is |
0 this |

O this | 1 is | 2 a | 3 pen | 4 .

computing future cost from 0 to O

can get to 1 with cost -2.
can get to 1 with cost -1.
can get to 1 with cost -1.

=> cheapest way: -1.06726

computing future cost from O to 1

can

can

can

can

can

can

can

get
get
get
get
get
get
get

to
to
to
to
to
to
to

1

N N NN = =

with cost
with cost
with cost
with cost
with cost
with cost

with cost

=> cheapest way: -1.35359

computing future cost from 0 to 2

can

can

can

can

can

can

can

can

can

can

can

get
get
get
get
get
get
get
get
get
get
get

to
to
to
to
to
to
to
to
to
to
to

1

1
1
2
2
2
2
3
3
3
3

with cost
with cost
with cost
with cost
with cost
with cost
with cost
with cost
with cost
with cost

with cost

=> cheapest way: -1.43306

computing future cost from O to 3

can

can

can

can

can

can

can

can

can

get
get
get
get
get
get
get
get
get

to
to
to
to
to
to
to
to
to

1

1
1
2
2
2
2
3
3

with cost
with cost
with cost
with cost
with cost
with cost
with cost
with cost

with cost

-2.
.67822
.06726
.70076
.62708
.51385
.35359
.88064
L7929

1591
67822
06726

.1591

.67822
.06726
.70076
.62708
.51385
.35359

.1591

.67822
.06726
.70076
.62708
.51385
.356359
.88064
.7929

.62458
.43306

1591
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can get to 3 with cost -1

can get to 3 with cost -1
with cost -2.

with cost -2.

can get to

can get to

AR W W

can get to 4 with cost -2

=> cheapest way: -2.47373
computing future cost from O to 4

can get to 1 with cost -2.

can get to 1 with cost -1
can get to 1 with cost -1.
can get to 2 with cost -1.
can get to 2 with cost -1
can get to 2 with cost -1
with cost -1.

with cost -1.

can get to
can get to
can get to 3 with cost -1
can get to 3 with cost -1
can get to 3 with cost -1
can get to 4 with cost -2.
can get to 4 with cost -2

can get to 4 with cost -2

O DWW W W N NN

can get to 5 with cost -2.
=> cheapest way: -2.51762
computing future cost from 1 to 1
can get to 1 with cost -2.
can get to 1 with cost -1.
can get to 1 with cost -0.
=> cheapest way: -0.647842
computing future cost from 1 to 2
can get to 1 with cost -2.
can get to 1 with cost -1
can get to 1 with cost -0
can get to 2 with cost -2
can get to 2 with cost -1.

can get to 2 with cost -1

N N NN = =

can get to 2 with cost -0.
=> cheapest way: -0.84418
computing future cost from 1 to 3
can get to 1 with cost -2
with cost -1.
with cost -0.

with cost -2.

can get to
can get to
can get to
can get to 2 with cost -1
can get to 2 with cost -0.

with cost -2

1
1
2
2

can get to 2 with cost -1.
2
can get to 3
3

can get to 3 with cost -1

.62458
.43306

97932
57422

.47373

1591

.67822

06726
70076

.62708
.51385

35359
88064

.7929
.62458
.43306

97932

.57422
.47373

51762

02628
66314
647842

02628

.66314
.647842
.1133

62281

.04164

84418

.02628

66314
647842
1133

.62281

04164
84418

.27357
.86847

-1.43306 -1.04067
this is a + pen
oo o O+ 0d

-1.43306 -1.08455
this is a + pen .
oo 0 O+00 O 0o d

is

is a

-0.84418 -1.04067

is a + pen
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=> cheapest way: -1.86847

computing future cost from 1 to 4

can

can

can

can

can

can

can

can

can

can

get
get
get
get
get
get
get
get
get
get

to
to
to
to
to
to
to
to
to
to

1

1
1
2
2
2
2
3
3
4

with cost -2.
with cost -1.
.647842

with cost -0

with cost -2.
with cost -1.
with cost -1.
.84418

with cost -0

with cost -2.
with cost -1.

with cost -1

=> cheapest way: -1.92873

computing future cost from 2 to 2

can get to 1 with cost -1.
.732

can get to 1 with cost -1

can get to 1 with cost -1.
can get to 1 with cost -O.
=> cheapest way: -0.886027

computing future cost from 2 to 3

can

can

can

can

can

can

get
get
get
get
get
get

to
to
to
to
to
to

1

1
1
1
2
2

with cost -1.
with cost -1.
with cost -1.
.886027

with cost -0

with cost -1.
with cost -1.

=> cheapest way: -1.22063

computing future cost from 2 to 4

can

can

can

can

can

can

can

can

get
get
get
get
get
get
get
get

to
to
to
to
to
to
to
to

1

w W NN =R,

with cost -1.
with cost -1.
.32077
.886027
.62573
with cost -1.
.97058

with cost -1
with cost -0
with cost -1

with cost -1

with cost -1.

=> cheapest way: -1.93378

computing future cost from 3 to 3

can get to 1 with cost -1

can get to 1 with cost -1.
can get to 1 with cost -1.

=> cheapest way: -1.04067

computing future cost from 3 to 4

can

can

can

can

get to 1

get to 1

get to 1
get to 2

with cost -1.
with cost -1.
.04067
.08455

with cost -1
with cost -1

02628
66314

1133
62281
04164

27357
86847

.92873

94916

32077

886027

94916
732

32077
62573
22063

94916
732

22063

93378

.91969

76537
04067

91969
76537

-0.84418 -1.08455
is a + pen .
O + 00 0O 00 O

)

a pen
gd

(ooooooo)
oooooooboogon
ubodgouoaooboodabon
goooogooooog
-0.886027 -1.08455

a + pen .

O+00 0000

pen

od

pen .
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=> cheapest way: -1.08455 oo g oo d
computing future cost from 4 to 4

can get to 1 with cost -1.88984

can get to 1 with cost -1.30851

can get to 1 with cost -1.17936

can get to 1 with cost -0.713159 g

=> cheapest way: -0.713159
future costs from O to 0 is -1.06726

future costs from O to 1 is -1.35359
future costs from 0 to 2 is -1.43306
future costs from O to 3 is -2.47373
future costs from O to 4 is -2.51762
future costs from 1 to 1 is -0.647842
future costs from 1 to 2 is -0.84418
future costs from 1 to 3 is -1.86847
future costs from 1 to 4 is -1.92873
future costs from 2 to 2 is -0.886027
future costs from 2 to 3 is -1.22063
future costs from 2 to 4 is -1.93378
future costs from 3 to 3 is -1.04067
future costs from 3 to 4 is -1.08455
future costs from 4 to 4 is -0.713159
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oot

0[] -+- 1[this=>001]1 --- 174[is=>0 0O O]
+- 2[this=>0 0]
+= L.
+- 21[is=>000]
-
+- 162[this is a=>00 0O O] +- 17508[pen .=>00 O OO0 O]
4

creating hypothesis 1 from O

base score 0

translation cost -1.35766

distortion cost O

language model cost for > U0’ -0.492322

word penalty 0.361996

score —-1.48798 + futureCost -1.92873 = -3.41672
new best estimate for this stack
merged hypothesis on stack 1, now size 1
creating hypothesis 2 from 0

base score 0

translation cost -1.04392

distortion cost O

language model cost for ’ U0’ -0.522497

word penalty 0.361996

score -1.20443 + futureCost -1.92873 = -3.13316
new best estimate for this stack

merged hypothesis on stack 1, now size 2

creating hypothesis 162 from 0 <
base score 0
translation cost -1.03133
distortion cost 0O
language model cost for > U0’ -0.437817
language model cost for [0’ -0.219777
language model cost for 0’ -0.0623787
word penalty 1.08599
score -0.665315 + futureCost -1.08455 = -1.74987
new best estimate for this stack
better path, overwriting exisiting hypothesis 156
creating hypothesis 163 from O
base score 0
translation cost -1.85256

distortion cost O
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language model cost for > U0’ -0.437817
language model cost for >0’ -0.219777
language model cost for ’[’ -0.0623787
language model cost for > 0O OO0’ -0.876915
word penalty 1.44798

score -2.00147 + futureCost -1.08455 = -3.08602

merged hypothesis on stack 3, now size 8

creating hypothesis 174 from 1

base score -1.48798

translation cost -2.11081

distortion cost O

language model cost for > [’ -1.18326

language model cost for ’ [’ -0.155323

language model cost for ’ [’ -0.0927082

word penalty 1.08599

score —-3.9441 + futureCost -1.93378 = -5.87788
merged hypothesis on stack 2, now size 45
creating hypothesis 175 from 1

base score -1.48798

translation cost -1.48134

distortion cost O

language model cost for ’ [’ -0.46083

word penalty 0.361996

score —-3.06816 + futureCost -1.93378 = -5.00194
merged hypothesis on stack 2, now size 46
creating hypothesis 176 from 1

base score -1.48798

translation cost -1.47625

distortion cost O

language model cost for ’ [’ -1.18326

word penalty 0.361996

score -3.7855 + futureCost -1.93378 = -5.71929
merged hypothesis on stack 2, now size 47
creating hypothesis 177 from 1

base score -1.48798

translation cost -1.29528

distortion cost O

language model cost for [ [’ -1.18326

word penalty 0.361996

score -3.60453 + futureCost -1.93378 = -5.53832

merged hypothesis on stack 2, now size 48
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creating hypothesis 17508 from 162 <============

base score -0.665315

translation cost -0.68607

distortion cost O

language model cost for U0’ -1.06335

language model cost for >0’ -0.412911

language model cost for ’> [0’ -0.29139

language model cost for ’[0°’ -0.0360304

adding word </s> -5.05187e-07

word penalty 1.44798

score -1.70708 + futureCost 0 = -1.70708
new best estimate for this stack
better path, overwriting exisiting hypothesis 17467
creating hypothesis 17509 from 157

base score -1.33158

translation cost -1.09842

distortion cost O

language model cost for ’ O’ -1.18326

word penalty 0.361996

score —-3.25127 + futureCost -0.713159 = -3.96443
better path, overwriting exisiting hypothesis 10164
creating hypothesis 17510 from 157

base score -1.33158

translation cost -1.00945

distortion cost O

language model cost for > 00’ -1.18326

language model cost for ’ [’ -0.426796

word penalty 0.723992

score -3.2271 + futureCost -0.713159 = -3.94026

worse than existing path, discarding

best hypothesis now 0
best hypothesis now 2
best hypothesis now 18
[ 17508 => 162 ]
[ 162 => 0 ]
BEST: OO O 0O |0.514112(0]2] OO O OO O 10.35283(3]/4| -1.70708
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SMT U0 OO0
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0000000 (MERT, Minimum Error Rate Training)
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A = arg max BLEU(R, F)
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(h)E={e0000000000}000000AD
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()000D000MN—BLEU(E,R;A\) 0000000
00000MN0D00000000000000C
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E(ri,e]) = X F(rg e;)
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0000000 ={ry,ry,...,rg}
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A = argmin ¥ E(rs, e(f; A)'))
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M
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C,=n000000
An = 00mO0OO
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f, =000
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0.24 -
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| | | | | | |
0 2 4 6 8 10 12 14 16
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Input: thus , the left input data of node ndlb5
1s obtained .

Reference: 0 U O 0O 0O 0O 0O 0O O O O O
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0 O
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Input: the system arrangement shown in fig. 1
will be described in more detail below .
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U ot O

ite7: OO O O OO OOOO OO O OO0 O
U O b oog O
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