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natura

0:<S> best_score["1 NN"] = -log P_(NN|<S>) + -log P_(natural | NN)

best_score["1 JJ7] = -log P_(JJ|<S>) + -log P_(natural | JJ)

best_score["1 VB'] = -log P_(VB|<S>) + -log P_(natural | VB)

best_score["1 LRB"] = -log P_(LRB|<S>) + -log P_(natural | LRB)

1:RRB best_score[*1 RRB"] = -log P_(RRB|<S>) + -log P_(natural | RRB)
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natural language

1:NN H bbeesstt__ssccoorree[[“21I\II\II\II\I’]’] +r3|(;]g§ P_(NN|NN) + -log P_(language | NN),
P best_score["1 JJ] + -log P_(NN|JJ) + -log P_(language | NN),
1:J3J best_score["1 VB"] + -log P_(NN|VB) + -log P_(language | NN),
best_score["1 LRB"] + -log P_(NN|LRB) + -log P_(language | NN),
1:VB 2:\/B | best_score[*1 RRB"] + -log P_(NN|RRB) + -log P_(language | NN),

1'LRB| 2:LRB|

———  best _score[*2 JJ’] = min(
best_score["1 NN"] + -log P_(JJ|NN) + -log P_(language | JJ),

L1'RRB 2'RRB best_score[*1 JJ] + -log P_(JJ[JJ) + -log P_(language | JJ),
best_score["1 VB"] + -log P_(JJ|VB) + -log P_(language | JJ), 7
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science
IINN| - [+1:</S> best_score[“/+1 </S>"] = min(

best_score["/ NN"] + -log P_(</S>|NN),
—— best_score[*/ JJ7] + -log P_(</S>(3J),
~ [:dJ , best_score["/ VB] + -log P_(</S>|VB),
TS best_score["/ LRB"] + -log P_(</S>|LRB),
I'VB best_score["/ NN"] + -log P_(</S>|RRB),
I'LRB )
I'RRB
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best score[*l NN"] =-3.1

best score[‘1 JJ"] =-4.2

\ best score[‘1 VB"] =-5.4
\

\
Y1:LRB best_score[‘1 LRB"] = -8.2

\

\
1:RRB best_score[‘1 RRB"] = -8.1
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natura

0:<S> best_score[*1 NN =-3.1

best score[‘1 JJ"] =-4.2

best score[‘1 VB"] =-5.4

best score[l LRB”] =-8.2

best score[‘l RRB"] =-8.1
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natural language

_ _ best score[“2 NN"] = min(
1:NN H best_score["1 NN"] + -log P_(NN|NN) + -log P_(language | NN),
best_score["1 JJ] + -log P_(NN|JJ) + -log P_(language | NN),
1:JJ 2:JJ  best score['1 VB”] +-log P_(NN|VB) + -log P_(language | NN),
best_seere[ T ERB+—legP_(NNIERB)—+leg P _(flanguage{NN);
-Best_seere[ T RRBT+egP_(NNIRRB)+—leg P _(flanguage NN},

|

2:LRB|

———  best _score[*2 JJ’] = min(
best_score["1 NN"] + -log P_(JJ|NN) + -log P_(language | JJ),

2:RRB best_score[*1 JJ] + -log P_(JJ[JJ) + -log P_(language | JJ),
best_score["1 VB"] + -log P_(JJ|VB) + -log P_(language | JJ), 16
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best score[*0 <s>"1=0 # <s> CHiA
best_edge[‘0 <s>"] = NULL
active tags[0] = [ “<s>" ]
foriin0 ... [-1:
make map my best
for each prev in keys of active tags|i]
for each next in keys of possible _tags
If best_score["l prev’] and transition[“prev next’] exist
score = best_scorel[“| prev’] +
-log P_(next|prev) + -log P_(word[i]|next)

If best_score[“I+1 next’] iIs new or > score
best_score[‘I+1 next’] = score
best_edgel“i+1 next’] = “I prev”
my best[next] = score

active tagsli+1] = best B elements of my best
# </s> CRIFDUEZITD
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natural language processing E—7
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1:NN -3.1
1:J] -4.2
1:VB -5.4
1:RRB -8.1

1:LRB -8.2
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e 1:NN % LIE
natural language processing E—7
1:NN 2:NN 3:NN 133 -4.2
-3.1 55 1:VB -5.4
SN 5.5
4o s 2:VB -5.7
' ' 2:JJ -6.7
1:VB 2:VB 3:VB 1'RRB -8.1
-0.4 -5./ 1:LRB -8.2
1:.LRB 2:LRB 3:LRB 2'LRB -11.2
-8.2 -11.2 2:RRB -11.4
1:RRB 2:RRB 3:RRB N
-8.1 -11.4
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RSB IEIRR

- 1JJ %QILIE From 1:NN 1:JJ
natural language processing t—7
1:NN 2:NN -5.3
31 55 513 1:VB -5.4
2:3) 2:NN -5.5
2:\/B -5.7
4.2 67 -5.9 53] -59
1:VB 2:VB 3:VB 2:J) -6.7
54 57 22 1:RRB -8.1
1:LRB 2:LRB 3:LRB 1:LRB -8.2
52 aoae  ZLB2
1:RRB 2:RRB 3:RRB ' 2'4
-8.1 -11.4 A3+
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2:NN -5.3
1:VB -5.4
2:NN -5.5
2:VB -5.7
2:JJ -5.9
2:JJ -6.7
‘RRB -8.1
LRB -8.2
LRB -11.2
‘RRB -11.4
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e 2:NN % JLIE
natural language processing E—7
0:<S> 3:NN  1:VB -5.4
w 7.2 2:NN -5.5
. 2:VB -5.7
1:9) 233 5.9
-4.2 -9.8 2:J) -6.7
1:VB 3:VB 3:NN -7.2
3:VB -7.3
5.4 -7.3 _
1:LRB 3:.LRB 1:RRB -8.1
1:LRB -8.2
8.2 163 3:J] -9.8
1:RRB 3:RRB 2'1 RB _11_22
-8.1 -17.0
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natural language processing E—
<S> 2: |\||\| 2:VB -5.7
w o, 23] 5.9
' 2:J) -6.7
1. 3:NN -7.2
-4.2 9.8 3:VB -7.3
1:VB 3:VB 1'RRB -8.1
5.4 7.3 :1,755535 '_3-%
1:LRB 3:LRB > BB 11
-8.2 -16.3
1:RRB 3:RRB y
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natural language processing

log(P(natural|NN)) = -2.4 log(P(lang.INN)) =-2.4 log(P(proc.|NN)) =-2.5
log(P(natural|JJ)) =-2.0 log(P(lang.|JJ)) =-3.0  log(P(proc.|JJ)) =-3.4
log(P(natural|VB)) =-3.1 log(P(lang.|VB)) =-3.2 log(P(proc.|VB)) =-1.5
log(P(natural|lLRB)) =-7.0 log(P(lang.|LRB)) =-7.9 log(P(proc.|LRB)) =-6.9
log(P(natural|RRB)) = -7.0 log(P(lang.|RRB)) =-7.9 log(P(proc.|RRB)) =-6.9

H(1+) =-5.9 H(2+) =-3.9 H(3+) =-1.5 H(4+)=0.0
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A* IRER :
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e FIAMEROA7ELI—Y AT 1 v IR

BEDOE—7 A*b—7
2VB  F(2:VB)=-5.7  H(3+)=-1.5 «3NN 7.2
2:3)  F(2:33)=-5.9 H(3+)=-1.5 2VB 7.2
2:3)  F(2:33)=-6.7 H(3+)=-1.5 ~ «3:\VB  -7.3
3:NN  F(3:NN)=-7.2  H(4+)=-0.0 23] -7.4
3:3VB  F(3:VB)=-7.3  H(4+)=-0.0 2.3  -8.2
1:RRB F(L:RRB)=-8.1 H(2+)=-39  ¢3JJ 9.8
1:LRB F(1LRB)=-8.2 H(2+)=-3.9 1'RRB -12.0
3:JJ ~(3:JJ)=-9.8 H(4+)=-0.0 1.LRB -12.1
2:.LRB F(2:LRB)=-11.2 H(3+)=-1.5 2:LRB -12.7
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N2

=4 test-hmm-beam

e AJ1:test/05-{train,test}-input.txt

« IFf#: test/05-{train,test}-answer.txt

F® data/wiki-en-train.norm pos

21T data/wiki-en-test.norm

ALl Y T OrEE T

script/gradepos.pl data/wiki-en-test.pos my answer.pos
LbER kA I E— LA X 7% LBER
Frl vy ARROER
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