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2. FEEY

2.1 BERIA
TEF AR 25 S L R, FRATTSR AL BRSO i) - R A 1) |, 7E3X 8B4y, Tl e ok
MRS AL EE HE S 1] 8 LR 264 . AR5 TR] [l il LDA RN B AR, R A B ERA TR G

PR,

2.2 YR KA
FEAAN NG — LE SO AH A AR, T AR BB IIEOL T, AR S SCARIAY
X ARAR AR AT BASK B T — MR R R R ) s sl e el 3D S
B, BAMBRWE T —HXH, id D. AT BRI B pR R dist(di,dj),di,dj >k H
T D, SRiFEACHOIE, ARG H—ANES T =BT
§ = {(di.df.d7)} L4, (1)

where d;.d} . d] € D, and d; is more similar to d] than to
d;". In other words,

dist(c;, d) = dist{d;, d7), Vid;, d] . d7)e & (2)

R NABGITER AR, BATEBLARFAIT .
dist(d;.d) = dist(d;, d7) + C. V(di,d,d7) € S. (3)

where ', a positive constant, is a margin o ensure that
dist(d;, d) is sufficiently larger than dist(d; . d]).

MR 5E SCRT R, 3RATT AR b8 B0 fe/ME T T FR53 25 R 2

T
L= Lididf.dy), (4)
i=1
where
Li(di df ,d7) = max(0, dist{d;, dF) + C — dist(d;, d])).
(5)

TN TH] PR i 2 AR SO SRR dlist(), PR BRI HICKE B T AN LDA 22 2115 B 4y
Ao
LDA(Latent Dirichlet Allocation)

LDA 2 AN M MR, EiIET PLSA, LDA & ST —/MEREE 1) UL Hife
R, ERENE IR PLSA FRAELE I — L8 n] B

BSOSO EE N D, HA A —A 30k d B8 Nd S 5], AR E KA, B
NG AL IR AT . T SORYTE K 41 3802 (B A — A B A . SRS



RS b, SCRS R R — A S I AR IR . LDA 4 e B i

e Foreachtopick =1,..., K, daw ¢, ~ Dir{3)
# For each document d € D
- Draw 84 ~ Dir(a)
- Foreachword wan,n=1,...,] Na
o Draw z4.n ~ Multi{81)
© Draw wa, ~ Multi(p. )

Here ov and 3 are parameters of the Dirichlet priors.

LDA {24 il i J LR A R 5 2854752 2

2.3 IEFALAERY
RSy, AN ERATRA B, E4 & LDAFZ AN AN A, H iRy
>GR3

B, RERARE LDE R, AT E AR SR T 1 B o S 185
S8
log (p(w]6. ¢)p(8la)p(¢]8) ).

N YRS H obw R 5 AT AR (R SR AR 2R, BRATI BT B R 3K A TUAR AN «

T
log (p(wl0, @)p(Ole)p(el8)) —n Y Lildi,dF ,d7), (©)

where 1 is a constant to balance the two terms.

AR IR T 22 BRI R 2 dist, B E S RATHBRR S SC . B, R anRm
AN SRS AL Oa EATREE B ROZTE N . X B I IEBE T LAE S, B — MR RRIREE
B, A Oa P E—AS ki, AR RR IRPE SR8 P SIS 2. FRATTSR Y 77 BK
R . B — k& KL-divergence , & X UWIF:

K
, O
Dx(0]10) = > Oxlog 57
k=1 k

SR, BT KL-divergence A2 X R, FRATH EAE X AR KL-divergence KA E .

dist{d;.d;) = Dygi(04,]|04;) + Dxo(04,]104,).

oI, SR 6 R NIRRT SR AR B E A oy — D ARIR R
[, FATTE Ja e SR B AL R 2



gk

bar = — - (7)
.

LE 2

2 Ja8A1247% Dirichlet prior & Gaussian prior , FAIIE HFx & B2 AL R 2

T
£(A) = logp(w|X, B)+log p(A(0.0°T)) = Li(ds. df . d})

i=1

iy
Jog likelihood priae

hi.'ngjln:s
(8)
Mote that the loss El-{d,-.d:’.d:] is also a function of A.



3. Gibbs-EM LRI &
FATKH Gibbs—EM HiEMALRTIA$R R Hbreg g (8) , WAE—T, HAIEZLE L&
A B IR ONIE TS . A ARRA R, HARRERT U R R . E55 E 2B, |ATE tth

BABHREH A () AR REEM v, A (O B) . EmME, RAOER
T A 1

AU — aremax E. waA® g LA,
Hrp, Bqlf] & f kT o PYME, JFHE
'\ = logp(w.z|A.B) +log p(A[(0.0%I)) (9)

T
—7) Z Li(d;. dF.d7).
i=1

FIF Gibbs—EM, ARBWEMIEHTIZIES T p (2w, ), ), FATFIF Gibbs—EM i REk
WE A

3.1E-3
16 B-step, ¥ TR IR, BABEREN A O FUFT Gibbs Hikk 32 a5 1 s
B, N T R R, 2 B A A A DL A AT 0, B AT [ e
(% RAESER (7) 4. BT Gibbs SR, TRl TR BT S4 A — AN H 48 5 1B Hodth
R 43 4 T B AT S s T A
plw. z|0.3)
P(w—{d,n) +Z_(d,n) |9 B)

P(zdn = kIW.2_(4.),0.8) =

Hrb, (d, n)F Zd, n 3L Wd, n #HERR . R HIKR 70 85 22 T oA i 3L 5atE, Gibbs
FBRATEIRE TR 0T AR R U R
"r"'k;wdm —+ d —1

P(Zdn = kW, 2_(4.).0.8) X — , .
| [:d } Zl:l ?'”g_.'u + 1'; d — l

Od.1,

(10)
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IEFRATTE E— 4 H pI e, RATA BEEaE e B AR Efdivh. {55 Gibbs
FE, AR
Ny + 3

Pl = 7 —- (11)
m ZE:’:I Nk + V3

Algorithm 1 Gibbs-EM for our model.

Input:
D documents, # top|ics; K, size of the vocabulary V', regular-
ization parameter 77, margin C', max # EM iterations nE'M, #
Gibbs sampling iterations nG'S, max # gradient descent in each
M-step nG D.

Output:
Aarandp,, d=1,..D: k=1, .. K,v=1,..,V

I: Randomly initialize z and A

2.1+ 0

3: while (t < nEM) do

4. E-step:

5: Sample z4 ,, as in Eqn (10) with nG'S iterations
6:  M-step:

7. mn+20

8: while (n < nGD) do

9: Compute the objective function £'(\) as in Eqn (9)
10: Set the learning rate &
11: for (d =1to D)do
12: for(k=1to K)do
13: Compute the partial derivative %}ii)

; ; -

14 Aol 1) 4 A + 655,
15: end for
16: end for
17: n+—n+1

18:  end while

19: t+—t+1

20: end while

21: Compute each @y, ,, as in Eqn (11)

32 M-



£ M X2, BAVERZAT BB AR R — IR 2 (1) A FIBE L R REE>] A e

A+HD argma}{(log}_}(ur.z{tﬂ)|)\.ﬁ) (12)
A
+log p(A|(0,0%T)) — r;ZE (d;, d", '_))

TR AR AR (12) A TRA d, k BB 38, 3T DUEFIBEEE R
BEARA H ARk g, % 1 hua sl TR A A



4. 5L

FEAT R, JRATZE HSRBRIFM FATHR . 52, AR E. AE, &
IIREAT 1 SE56 € B AT E T

4.1 BHEE

FRATVE RPN VZ A IO SCRTERLEE, 20 HrE4LRT TDT2. 20 AN SCATE R E & —
ANEEL) 20000 HiEIZLSCHE, 4 XIEIAE 20 ANASRIBSEE AL FRATE B IX AN A (H £idie 42
TR, TESCH o AIIGRERIREE . FEVZAERI SO R, FRATTBENLIESRE T 100 A3CfF, A
NSRS AR H R SO T 3N, TR FIRATTS 14538 A
[ ) B3] () 1997 A3

TDT2 EREM SR 96 KM 11,201 . RAHRKN 20 KAPRE, AL
HILAE 2 AR SO M B . FRATTHRBEHLAIE 100 NSO MERANSEAES 20 5T 4 4k
TEEERENE . f)a, BFS 12,166 AR R LA 1,998 .

42 LWEE

R LLEH, FRAIIAT 200 X Gibbs—EM. FRKIZAT, AT T 100 JOEACHIH A
WERFEA — 10 IRAUBRRE T RE. FRATEREKFI LT LL = 0.1, milideiafiiim iy 7 =
Lo BADBER &M EBEGZ 20 EABIREFRNMBEMFED o HER, BRI RELS
B, BORIRATR B AR AR R £ iR

N B SRR ) = SR, AV NGRS BEARE A AT B SR bR A e — 4 =
HA . Ak, 8 RENHRE AN SO [F) — S0 A1 — A S 5 — DN AR ZE 0, 3141
ARl A ZEA TR HBENLAIRE . FRATR g T, AT IR R M ZREEE R 100
K. 50 K Al 10 K ==H&LH. RIS TEMME N 4 &A1 46B AAERINLEE F.

4.3 BBV

FEIX B3, FRATT LA U BTV AN SR 4y ke BRI FRATIAEARL . FRATTR AN R B0
MRFE=EZA (B 100 K. 50 K M1 10 K) i A HARIELE PP FRATOM RS . Bk
Yi, AT LI R I7E R

« DRS—KL. FRATEXTFR KL i/ oE s i B ki Al

* DRS—SE. FRATHIALAL 55177 RR PR B8 4 i 2 1) bR 4
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* sLDA. HiEHy LDA ARl



THIER, DRS-KL A1 DRS SE, HATHIEMWSE Mia% C, JFkibai R SR EME
fto A EMABA TR AR e 1, FATR Lo s SCRUE A TR ik o AN SR, FRATTHL
FE= A OL N OONIIZGRSCR,  RIACE ISR R e s (8 o SOR R DR IA TR 7Y 55
518 AN

FRER

FEIXAN SIS A, FRATVAR LU OAS [A) 1) 32 A 2 (g PR e . DA R e o FH AR B = 1 R 2
(AT REMEZAT )« SR, IXFhFabn ARl A T2 2] B T s/~ in) i, 3R
THRZR S — MMERET 2 IR P . ROk, 2008 F8E 8, FRATMEH
FEEAEE. PMI EE S 3EE, #e O8N -

X1 NATEFEETER PML 538 NG RPIRATTLAERIFHLIL LDA BB 1B
B BRI SZIL T 5 & PMT 4880080 RIS ERAT AT LIS H 4508, AT AL S e
ANE R 52 5] 28U T PEE R AEEE R, LDA WA RRIZFEMIRE T1, BUNEAHIR
T4 22 1] BRI AE 6 A AL ) B ]

LR

SRR, A SRR AR A . TR —/NTT R, BATTHE T FH B ) A
[7] 1) RS R SR T A 31 432K

FRA AT FH 1) SR = 43 A R REAE AN 25 RBF P AZSCHREIRI AL (SVMD o 3R 2 sR 42K
A JEE 0T I > il £ 5 A5 58 BRHIE .
SRR RME

1.5 LDA #HLL, sLDA TELFHBAT . 1X2 KN sLDA FIHUIZR ORI 432545 B

2. AT 7L SLDA Z [A) R LU GRS 2 1, H— e AT 24 =04 (100K) F1
PR FR K- AR S, AT 22 B W eI SLDA. iBVER, FRATII T VR M T AR %
SCRYAHBLPE S H SLDA 75 ZEMI AR . Ak, 7E SLDA, A FH BT ISR SCHFIARES, TMiTE
BATHRERS T, A — /N S REAR A A
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#tps | method 1y nt'.wsgr:E;; TDT2
100K |- pRsSE 156 | 76
o [pER— 7
e o 33
_ sLDA 38 o8

£l ETXPAEEE T PML FREGETME. BEEA, T,

20 newsgroups TDT2
" fold " fold o

# tps method ) I 5 3 7 avg 0 I > 3 T avg
100K DRS-KL | -1.43 | -3.97 | 475 | 452 | 416 | -377 | -096 | 036 | -1.18 | -1.16 | -1.17 | -0.82
DRS-SE | -241 | -279 | -2.50 | -1.28 | -222 [ -226 | 040 | 039 | -4.09 | -098 | -0.20 | -1.05

S0K DRS-KL | -3.41 | -1.07 | -3.17 | -1.63 | -4.55 | -277 | -1.76 | -1.57 | 0.21 | -1.38 | -3.31 | -1.56
] DRS-SE | -358 | -044 | -1.08 | -245 | -0.84 | -1.68 | -2.72 | 041 | -098 | -3.12 | -3.32 | -1.95
10K DRS-KL | -3.18 | -259 | 4.16 | -0.28 | -341 | -272 | -1.17 | 0.01 | -0.75 | -0.19 | -2.36 | -0.89
DRS-SE | -394 | -27 | -1.44 | -550 | 32T | 407 | 350 | 449 | -079 | -040 | -0.22 | -1.88

- LDA - - - - - -5.71 - - - - - -1.98

R 2 PINBIREN D FHNEL .
20 newsgroups TDT2
#tps | method 0 T ﬂ?jld 3 T avg 0 T fozld 3 yit avg

100K DRS-KL | 0.529 | 0.558 | 0.642 | 0.626 | 0.674 | 0.606 | 0.824 | 0.871 | 0.929 | 0.926 | 0.939 | 0.898
DRS-SE | 0532 | 0.508 | 0.518 | 0.576 | 0.587 | 0.544 | 0.86I | 0.863 | 0.908 | 0.937 | 0.934 | 0.899 |

SOK DRS-KL | 0.542 | 0.592 | 0.605 | 0.579 | 0.658 | 0.595 | 0.834 | 0.882 | 0.932 | 0.905 | 0.895 | 0.889
DRS-SE | 0,555 | 0326 | 0.561 | 0.547 | 0.618 | 0.562 | 0.845 | 0.897 | 0.900 | 0.926 | 0.868 | 0.887

1ok DRS-KL [ 0.589 | 0.563 | 0.537 | 0.516 | 0.587 | 0.558 | 0.787 | 0.866 | 0.911 | 0.932 | 0.926 | 0.884
DRS-SE | 0.568 | 0.576 | 0.550 | 0.539 | 0.582 | 0.563 | 0.863 | 0.824 | 0.884 | 0.932 | 0.918 | 0.884

LDA 0.518 | 0.482 | 0.518 | 0.539 | 0.545 | 0.521 | 0.784 | 0.853 | 0.887 | 0.871 | 0.895 | 0.858

- sLDA 0.518 | 0.550 ] 0.542 | 0.582 [ 0.616 | 0.562 | 0.837 [ 0.839 [ 0.884 | 0.932 [ 0.939 | 0.886

4.4 E VPR

FERX—/irh, AT R I JATROREA 7 2 B RE . TR A, ATRE
WL FE YA T2 88 Hm B> 10 10 5. 38 4 A5 ZplJE s i 134T 20 /SRl
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WATT AN N R R R B H BA — R . B, MEER 7R “gun, ”
1 &RT7HEH]”; “tobacco” ,
4 FERT7HEM .

M “crime” ,

Topic 1 Topic 2 Topic 3 Topic 4
gun god privacy drive
control people encryption disk
crime jesus internet hard
guns christian | anonymous card
rate bible information mb
weapons man government | drives
people religion email apple
police way technology | system
manes christ mail know
rates religious access dos
R 51 TDT2 et T
Topic 1 Topic 2 Topic 3 Topic 4
iraq 1srael spkr tobacco
united israeli voice smoking
weapons | palestinian president tax
eulf netany ahu clinton industry
iraqi peace NEws companies
oil talks peterjennings | congress
saddam | palestinians camera money
gas arafat white billion
war west house settlement
ap bank abcnews bill

ERAZDIEYER 4 Tl
A “tax” TG IR A B R, AERR 5 P

“control”

“smoking”
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FEAR SO, FRATTAAT SORS 2 1] (R A AR 2 AU AR . 3RAT 61 5 Y 20 SRR 453 2R R 2
FFH XM BRG] LDA AR & A — BOME AR AR A . AT AL BR 1) g SCA R BB AR g I A
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