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this isa 0O, 00 OO O, 00 o0 0o O, 000, 00 0 0,

is a pen
a pen .
this is a pen

is a pen .

€ 6 6 6 6

this is a pen .

(000000 ;ID]
gobOo0Oo0O<Iip>, pc=O0000000000, =000

[this;10]
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

19



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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