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cE95
P(Y,X)

» FEIRFHEERL I KEMNSEERI L

argmax P (Y|X )=argmax P(Y, X}
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X = Cuomo to Push for Broader Ban on Assault Weapons

A A A
Y= NY H% Bz,é.* H% rt&,n Bz,n #A%— JE3E JE3E
e ¥ MY IAEIRITICHERK:

P(Y)=]]_, P(y)
o FMR.ZEHEEZNE /76\_;5;’) \,\’C*_EBZ

P(x|v)=[1_ Px|ly,)

P(x,Y)=P(X|Y)P(Y)=]]_ P(xly)P(y,)
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X = Cuomo to Push for Broader Ban on Assault Weapons

A A-L\ A\ A WAN A N \A A.b. A- 1 A. 1
Y= NY ##8E BUA #eE BUA BUA #eE B B3
s XAEETCFE AR
by R

P(y=NY) = c(y=NY)/|Y| = 1/9
— o) = — 3 _
p— P(y=BUA ) = c(y= BUAR )I|Y| = 3/9

P(x=Assaultly= JE5¢ )
= c(x=Assault,y=JE3E )/c(y= IBJE
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P(®,Y,X)

NEFR
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®,Y —argmaxP (0,Y, X)
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BENT 1) LVEDE
(Latent Dirichlet Allocaton: LDA)

e NEYIETFTILOHRTRE—IRH

+ FTETND/INSA—H 0 BERK: P(0)
« BENEIIFLTX:
. XEONEYINH T EER: P(T,|0)
. Xid)ﬁﬁiﬁgxu Ix LT
- hEYTy EER: P()’i,j‘Ti:e)
Bl %Eﬁx P(Xi,j‘yi,j:e>
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X, = Cuomo to Push for Broader Ban on Assault Weapons

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

¢« BEXEBEDNEYIDHERE:

(Y\Y) c(y, Y)Y  eq P(y=24|Y1):3/9
%l\tJOODEiE’E YA AR TE

e.g.:

P(x|y)=c(x,y)lc(y) P(x =assault|y=10)=1/2
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e HAEDIHESTH YT IVELER:
v it P(A)=0.5 P(B)=0.3 P(C)=0.2
Yo7 B B CAATCAUBUB A..

« YUTN A LI TR ORI ELIATEE:

P(A)=4/10=0.4, P(B)=4/10=0.4, P(C)=2/10=0.2
o HUTILHEINITELDEELIEZD

1
0.6 o

0.4
0.2

0
1E+00 1E+01 1E+02 1E+03 1E+04 1E+05 1E+06

Probability

Samples
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LY X I
SAMPLEONE(pProbsl])
z = SuM(probs) FERDOM (IERLIR ) 2515
remaining = RAND(Z) Ef%@ﬁgg%_ﬁﬁm:
for each 1in O .. probs.size-1 probs O&KIEB AHREE
remaining -= probsi] IREDHEEZEI<
If remaining <=0 0 LYNINIEE BT

return i
ETCOEERNMEROO>TERIBWVWESIEINITIS—K T
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NEYIETIVLDY T T (1)
. yi,j75: 129 D:

Cuomo to Push for Broader Ban on Assault Weapons
5 7 4l 7 3 4 7 6 6

1

ETy BNV IDOBIR, BEEEHE

{0, 0, 1/9, 2/9, 1/9, 2/9, 3/9, O}

A

{0, 0, 1/8, 2/8, 1/8, 218, 2/8, O}
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NEYOETIVD YT (2)
. yi,j75: 129 D:

Cuomo to Push for Broader Ban on Assault Weapons
5 [ 4?7?77 3 4 7 6 6

» NEVIEREBFERZENTIGHOES:

J—NAEINLETE
P(y, 1Y) ={ 0, 0,0.125,0.25,0.125,0.25,0.25, 0}

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

P(x,y,|Y,8)={ 0, 0,0.001250.01,0.01,0.00875,0.175, 0}/Z
Eiemy
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NEYOETIVDY T T (3)
« RN S 1L DDEEY VYTV
P(x.y, | T,8)={ O, 0,0.00125,0.01,0.01)0.00875/0.175, 0}/Z

« NEYvOAREF:

X, = Cuomo to Pusl] for Broader Ban on Assault Weapons
Y = O 7 4] 6 3 4 7 6 6

o« NIUVNEIEREZBH:

{0, 0, 1/8, 2/8, 1/8, 2/8, 2/8, O}

A

{0, 0, 1/9, 2/9, 1/9, 3/9, 2/9, O}
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. FRREE: HEEDIEEL
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c(X; i, yi:) c(X; 1,y )+ o
P(x. .|x. . SREAN Plx. |v. )= L,j> /]
(X1 ) c(yi;) > Plxly) c(y; )+ axN,
C(yi ':Y1> _C(yz',j|Yi)+[3
Ply..|lY.)= S Py, ’|Yi —
(y”| ) c(Y,) > ( ) ) c(Y;)+B=*N,
"« NEN IZFNEFNEE : RIS
X y
c ERIIHLTT1ILDHICEIKERDGOHAESE
LW (LDA DX A SER) ’
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make vectors xcorpus, ycorpus # £ X,y Z1&HH
make map xcounts, ycounts # HoV MDD
for line in file
docid = size of xcorpus  # CDXED ID 2=
split /ine into words
make vector topics # BEDNEYI%ESUY LWIHRIE
for word in words
topic = RaND(NUM_TOPICS) # [0,NUM_TOP) D&
append topic to topics
AppCounTs(word, topic, docid, 1) # 7> NB1N
append words (vector) to xcorpus
append topics (vector) to ycorpus
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AppCounTs(word, topic, docid, amount)

C(Xi,j’yi,j)-l-a
C<yi,j>+ (X*Nx

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

P(Xi,j|yi,j):

ycounts[“docid”] += amount Py, |[Y)= c(yl-,j, Y;)+p
ycounts[“topic|docid”] += amount L] c(Y;)+B*N,

INT F13%7
<0DBEIFITS—KRT
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&Iy
for many iterations:
for i in 0:S1zE(XCOrpus):
for j in O:S1zE(XCcorpus|i]):
X = xcorpusli][/]
y = ycorpusli][/]
ADDCOUNTS(X, Y, i, -1) # ZBHIVINDRE (-1)
make vector probs
for kin 0.. NUM_TOPICS-1.
append P(x|k) * P(k|Y) to probs # hEwS k DRESR
new_y = SAMPLEONE(Probs)
Il += log(probs[new y]) # WNEILEDET

ADDCOUNTS (X, new y, i, 1) # ZHhOVNOME
ycorpuslil[j] = new_y
print //

24

print out xcounts and ycounts
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Exercise
« & |earn-lda
« 2K (NUM_TOPICS=2)
e AJJ:test/07-train.txt

« 1FAR:
- IERRIFBW (B TV TS5 LTDT)
- LmL.Tabcdl&lefgh JIZODNBHEERINFL

« & data/wiki-en-documents.word Z{F>T

» MREE AR INIMEVVIFERISIAIDN? (HKEEEZHIPRL
T.H NEYITHEDEWVWARREZRZERW)

« FrLY NEYIBEFRICORDIESTERWEIICET L%
R (JVINGAN)9PRAXTIRER)
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Thank You!
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