WAMN NLP Programming Tutorial 7- fEY 7 EFIL

NLP Programming Tutorial 7 -
NEY JETIV

Graham Neubig
R EmBAIERMARERAZE (NAIST)



WAMN NLP Programming Tutorial 7- fEY 7 EFIL

XEDMNEY S

o« WEICIEFHRALMNEY IDIEFEET S

Cuomo to Push for Broader 2012 Was Hottest
Ban on Assault Weapons Year in U.S. History




NLP Programming Tutorial 7- fEY 72 ETIL

V/QNAIST

NEDMEY Y
e WEICIERABRIMNEY IDXEFET S

Cuomo to Push for Broader
Ban on Assault Weapons

2012 Was Hottest
Year in U.S. History

—a—3—7
BUa
2y
IEIE

R
= fix
et
7 X)) 7




NAIST

NLP Programming Tutorial 7- fEY 72 ETIL

NEY JETIV

e NEYIVEFINTIIXEXIZCHLTINEY Y Y ZRE

2012 Was Hottest
Year in U.S. History

Cuomo to Push for Broader
Ban on Assault Weapons
X
—a—3—7
v A
Has
L3

R
= fix
et
7 X)) 7

Topic
Modeling

o
|

SIS T D—1&




WAMN NLP Programming Tutorial 7- fEY 7 EFIL

MEXRMERTT IV

P(Y,X)
s AREERASITNIE, FEMIEERLEV .
argmax P (Y|X )=argmax P(Y, X}
Y Y
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X = Cuomo to Push for Broader Ban on Assault Weapons
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c FTMNEY U AMITITER :

P(Y)=[1_ P(y)

c TOR, BEEAPNEY VICEDWTHER :

p(x|v)=]]_ P

i=1

P(x]y;)

P(x,Y)=P(X|Y)P(Y)=]]_ P

i=1

P(x|y;)P(y,) -
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BEMNT 1) 7 LEED A
(Latent Dirichlet Allocaton: LDA)
c NEYVETFTIDHRTRE KM
- FTEFNDRSA—50%%EH: P(0)
« BEXEICHLTX:
. XEDNEY IR T & EM P(TAG)
- X DEEGE X Icxf LT
Chevoyzxm: Py, |T;,0)

- BEA X EER P<Xi,j‘yi,1’6)

P(X’Y):fep(6>niP<Ti‘e)HjP(yi,j|Ti’6)P(Xi,j‘yi,j:g)
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X, = Cuomo to Push for Broader Ban on Assault Weapons

Y A4 A
Y =32 7 247 24 247 10 10

C BXED Y BT ERE ;
P(ylY))=c(y,Y)/[Y,| eo: P(y=24]Y,)=2/9
« ENEYIDBEDNHERE :

e.g.:

P(x|y)=c(x,y)lc(y) P(x=assault|y=10)=1/2
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pa it P(A)=0.5 P(B)=0.3 P(C)=0.2
YT B B CAATCAUBUB A..

e U T ERA LEITTE| o7z SHERIIE{LIATEE
P(A)=4/10=0.4, P(B)=4/10=0.4, P(C)=2/10=0.2
e U TILHBIANITELDOBELIEA S
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7IL3d3Y X A

SAMPLEONE(Probs(])
z = SuM(probs) HEROM (ERILIE) =518
remaining = RAND(2) E‘E@?ifg%_ﬁﬁm:
for each 1in O .. probs.size-1 probs ®&KIEE % WRiE
remaining -= probsi] IMEDHEE %5
If remaining <=0 0 & YNNI WNBE, BT
return |

PTODEERNMEDOLOD>TERIAWVWEEIEINIT TS KT |
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P(E IZZE)—5/6 0.833 P(H|EF)=5/8=0.625
P(IR | &) =2/3=0.667 P(tﬁ|5&)-2/5 0.4

#HERIRRE - & /1R

ABEHYTI P(E |11E)0833 JaEATL ]

B?&ﬁ/7)l/ P(IR | B
c( &, %)++
AESY T : PR
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c( &, IR )++
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NEYOETFTILOY VT VT (1)
. yufa’: 129D

X, = Cuomo to Pusl] for Broader Ban on Assault Weapons
Y= 93 7 4l 7

3 4 7 6 6

CETY ENYYAHOHIR BEEFHE

[0, 0, 1/9, 2/9, 1/9, 2/9, 3/9, 0}

A

{0, 0, 1/8, 2/8, 1/8, 2/8, 2/8, O}
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NPy SEFLOY YT VY (2)
. yufa’: 129D

X, = Cuomo to Pusl] for Broader Ban on Assault Weapons
Y= 93 7 47?77

3 4 7 6 6

e NEY VHEREBEHERZRITEHLES :
OA—N\RAL2EDLETR

P(y, IT) ={ 0, 0,0.125,0.25,0.125,0.25,0.25, 0}

x
P(x|y,, 8) ={0.01,0.02, 0.01,0.10, 0.08,0.07,0.70, 0.01}

P(x y,|T,8)={ 0, 0,0.00125,0.01,0.01,0.00875,0.175, 0}/Z
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ZANAIST
NEYIETIVDOYG YT T (3)
c BED/HANDL1DODEZY VTV T
P(x .y, |T,8)={ 0, 0,0.00125,0.01,0.01)0.00875/0.175, 0}/Z

« NEY U AEH:

= Cuomo to Pusl] for Broader Ban on Assault Weapons
= 5 7 4] 6 3 4 7 6 6

e WYV NEWERAZTH -
{0, 0, 1/8, 2/8, 1/8, 2/8, 2/8, 0}

N

[0, 0, 1/9, 2/9, 1/9, 3/9, 2/9, 0}
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=i FHAL

make vectors xcorpus, ycorpus # & X,y % &
make map xcounts, ycounts # ho v MDA
for line In file
docid = size of xcorpus  # TDXED ID % &S
split /ine into words
make vector topics # BEDODNEY V5S4 LWEL
for word In words
topic = RAND(NUM_TOPICS) # [0,NUM_TOP) DI&]
append topic to topics
AppCounTs(word, topic, docid, 1)# H1™ > b 7% B10
append words (vector) to xcorpus
append topics (vector) to ycorpus

20



WAMN NLP Programming Tutorial 7- fEY 7 EFIL
—I ~ A Y

AppCounTs(word, topic, docid, amount)

C(Xi,j:)’i,j)+a
C(yi,j>+a*Nx

xcounts[“topic”] += amount
xcounts[“word|topic”] += amount

P<Xi,j|yi,j):

ycounts[“docid”] += amount P(y, |Y,)= cly Sk Y,)+P
ycounts[“topic|docid”] += amount Vit c(Y;)+p*N,

INTF vy
<ODBEIFITS—KRT

21



NAIST

NLP Programming Tutorial 7- fEY 72 ETIL

RE YT
for many iterations:
for /in O:S1zE(XCOrpus):
for jin 0:S1zE(XCOrpusl|i]):
X = xcorpusli][/]
y = ycorpusli][J]
AppCouNnTs(X,V, i, -1) # ZHOY NORE (-1)
make vector probs
for kin 0 .. NUM TOPICS-1.:
append P(x|k) * P(k|Y) to probs # MEw U k DR
new_y = SAMPLEONE(pProbs)
Il += log(probs[new y]) # XTEULE DET

ApDCouUNTS(X, new y,i,1) # &Ho Y NOME
ycorpuslil[j] = new_y
print /|

22
print out wcounts and tcounts
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rcise

e AJ1:test/07-train.txt

o 1FFR:
- EfRIFRWw!l (b7
- LML, Tabcdl & Te

VIETVE LIEDT)
fghl] ICODPNBEERISFL

« & data/wiki-en-documents.word Z{F> T

« REE RSN MEY JIFERICED DN ? (HKEEEE % HI

fRLT. &EMNEY I THE
c FY LY MEY I ZE

DEWVWHRREZRD2ERW)

FIVEZE (J/IXFT XN

ERIICRODBRS THERWVWLDICTE
) w O RA X THRER)

24



WAMN NLP Programming Tutorial 7- fEY 7 EFIL

Thank You!
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