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« HMM mz#EE
Collins “Discriminative Training Methods for Hidden Markov Models:
Theory and Experiments with Perceptron Algorithms” ACL0O2

o TECHEAT

Huang+ “Forest Reranking: Discriminative Parsing with Non-Local
Features” ACLO8

o HEMENER
Liang+ “An End-to-End Discriminative Approach to Machine
Translation” ACL0O6
(Neubig+ “Inducing a Discriminative Parser for Machine Translation
Reordering”, EMNLP12, X 7< :))

« BAISE/ET I
Roark+ “Discriminative Language Modeling with Conditional Random
Fields and the Perceptron Algorithm” ACL0O4
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Natural language processing ( NLP ) is a field of computer science
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P(X|Y)~TT, Pe(xly:)

P_(3J]<s>) * P_(NN|3J)*P_(NN|NN)

natural language processing ( nip )
P_(naturallJJ) = P_(language|NN) »P_(processing|NN) 7



WAM NLP 7O04'5 3 v J ke 11 - #sib/i—t 7 hOy

= e S cA AT

e HMM 72 5, FEERDFEREVWREICEEINNE
c TMERSHFHLWIATT7HEAEARES

* XHICAKXFELTENDEDITEADZWNT?
— [ &5+ KXF] REDIE

» l-ed] ¥ l-ing] THRODEEEIEFEDNZWN?
— &5 +-ed | [ +-ing | RMEDIEMN




V/QANAIST NLP 7O4'5 I v/ Miaa 11 - #EibAi—tF rOY

N\

RMEMNEZ B LD IZHMM = X

- / I+1
BED HMM P<X7Y):HlpE(Xib/i)Hi:lPT<yi|yi—1)




V/QANAIST NLP 7O4'5 I v/ Miaa 11 - #EibAi—tF rOY

ZENMEZ D LD ICHMM = ZE
HED HMM P<X7Y):HI1PE(Xi|yI)Hl,:1 Pr(yilyi-1)

[+1
 FiE logP (X, Y) Z logPe(xily:)2.._, 10gPs(yly: 1)

10



V/QANAIST NLP 7O4'5 I v/ Miaa 11 - #EibAi—tF rOY

2ENMEZ D LD ICHMM 2
/ [+1
HBHED HMM P<X7Y):H1PE(Xi|yI)H,-:1 Pr(yilyi i)
/+1
SR 0gP (X, Y)=3 logPs(x|y) Y. 10gP: (yly: 1)

I+1

A1) ZWEYXZ/leyly

11



WAM NLP 7O04'5 3 v J ke 11 - #sib/i—t 7 hOy

ZENMEZ D LD ICHMM ZZE
B D HMM P(X,Y)=TLPe(xly) T . P:(yily; 1)
WL logP (X, Y) Z logPe(x Iy,)ZHllogPr(y,ly, 1)
A7 ZWnyZ:+1WEy1y

We , =logPc(x;ly;,)  wy, ,=logP (yly,_.) 7#ib

log P(X,Y) = S(X,Y) AW ILD
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DR

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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BIRIX AT v 7 : P

c BIDmaAZ EEPLERT, INFXTTD/NR, B, £
2 TCERLICHE/NAZFA

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), 19
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ZMAEFE->/-HMM E4 E
e ERFXREILLDICEHEEFFE

best_score[“1 NN"] = W_ oo T We g
best_score[*1 "] =w__¢ ;+ W),
\ best_score[1 VB = W___ ¢+ W g,
\

\
\\fl:PRP best_score[*1 PRP"| = W___ o0+ W oo,

\
1:NNP best_score[1 NNP"] = W__o. wne T We e,
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ZMAEFE->/-HMM E4 E
. HEDFMEE EA TR

0:<S> best_score[*1 NN"] = Wecsomn T Wenng T Weaps
best_score[*1 JJ] = Wo o33 T Weaar T Weaps g
\\ best_score["1 VB[ =w__o u+ Weyg, ¥ Weans s

\ EC
\\\ 1PRP beSt_Score[ul PRP”] = WT,<S>,PRP + WE,PRP,I + WCAPS,PRP

\
1:NNP best_score["1 NNP”] = Wo csnne T Wennes ¥ Wenps ane
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BEle/X\—7bhOy7I3Y X A

create map w
for | iterations
for each labeled pair X, Y_prime in the data

Y _hat =HMM_VITERBI (W, X)

phi_prime = cREATE_FEATURES(X, Y_prime)
phi_hat = crREATE_FEATURES(X, Y_hat)

w += phi_prime - phi_hat
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HMM DZEMEETE
. BB, ERICH LT RN A e

crReEATE_TRANS (NNP,VBD) creaTE_EMIT(NNP,Nara )

i ¢

¢o[“T,NNP,VBD"] = 1 o[‘E,NNP,Nara”] = 1
¢["CAPS,NNP"] =1
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it/ \— £ 7 b Oy ORMEHE

o BEEFDRM %2R T D CREATE_FEATURES [

CREATE_FEATURES(X, Y):
create map phi
foriin0..|Y]:
If 1 == 0: first_tag = “<s>”"
else: first_tag = YJi-1]
If | ==Y]: next_tag = “</s>"
else: next_tag = Y]l
phi += cREATE_TRANS(first_tag, next_tag)
foriin 0 .. |Y]-1:
phi += creaATE_EMIT(Y]I], X[i])
return phi -
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=HEAEFE-ESYETILTY) X A

split /ine into words
| = length(words)
make maps best_score, best_edge
best score[“0 <s>"] =0 # <s>H 5EIA
best _edge[“0 <s>"] = NULL
foriin0O ... /-1:

for each prev in keys of possible tags

for each next in keys of possible_tags
If best_score["l prev’] and transition[“prev next’] exist
score = best_score["| prev’] +

-log P_(next|prev) + -log P_(word[i]|next)

W*(CREATE_T(preV,neXt)+CvREATE_E(neXt,WOI'd[i]))
If best_score[“I+1 next’] iIs new or < score
best_score[‘I+1 next’] = score
best_edgel‘i+1 next’] = “I prev’ -
# </s> |[ZX L CRERDLIE
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« 324 train-hmm-percep & test-hmm-percep

« T A b

e AJ1:test/05-{train,test}-input.txt
e HH7/J:test/05-{train,test}-answer.txt

script/gradepos.pl data/wiki-en-test.pos my answer.pos

« & data/wiki-en-train.norm pos
2£1T data/wiki-en-test.norm

o kB BEODEKRETIVAHWEZ HUM &

« Fr LY
FLWREZZEA
e, v —2

1

AIb A & DRI % F
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Thank You!
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