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Belief Propagation Algorithm for HDP

WANG Jie, YAN Jian-feng, LIU Xiao-sheng, YANG Lu

(School of Computer Science and Technology, Soochow University, Suzhou 215006, Ch,ina)

Abstract: The hierarchical Dirichlet process (HDP) model is an extension of the latent Dirichlet allocation ( LDA ) on the
aspect of non-parametric in order to solve the problem of setting number of the topics. Belief propagation algorithm is an
algorithm based on the factor graph model to inference the Bayesian posterior probability. In our paper, we propose to apply

the belief propagation algorithm on the HDP model, and prove the convergence of the algorithm from the view of expectation

maximization algorithm. Comparing with other algorithms,

others in accuracy measured by perplexity

the belief propagation algorithm based on HDP is better than

Key words: shierarchical Dirichlet process; belief propagation algorithm; non-parametric topic model; expectation maxi-

mize

1 3]

M & LB 6 Fik K, W& 338 2 IR
YE X 6938 K. 8 x e B K 89 BB, de T B 23X M;i
P ST Foh A IE T 0945 B R A — KA
AL T MR P R AT B —, /%gm"’TyJ\zV
FEMABERE— ARG E RGN A,
’E'/\ﬂ‘]'UTVlﬁﬁa‘%i%ﬁ'fkﬁih@] Z n‘%%é‘) XA

8, A il AT 3 K213 B 69 TR

ﬁ#%ﬁﬁkiﬂéﬁéiﬁ,gmﬂ'fﬁ:ﬂ"‘
(IR Fa:a

o)

B A
RITER 5 TAZHM, #6353, TR

BAG B #2015 -04 -01; 4= B #. 2015 -05-13

WRA S JF. A G AR b AT & k69 HDP
BERVIRIT W B e T 13X — XERR. HDP 4% A 3K A) 52 & it
#2 ( Dirichlet Process, DP) BAX, T 45 4% £ A AR b 49
WA %, 47 ( Dirichlet Distribution, DD) . F] A $k £
S E AR 0 Y JE A TR 69 4 SR ILABE AL 69 AL,
RS ERVIE S RS AR

et AABEA LDA o 2 P7 538 4k A 09 L3R
2 H k£ 2H = A, % o N A ( Variational dees
VB) | & 7 #7 5K #£ ( Gibbs Sampling, GS) vA & 7% &

i#% 3 % ( Belief Propagation, BP) , 2 ¥ 74 & 'f%ﬂiﬁ-y;’f;
AR R EAR S BT G4 k& LDA

AT 8. BR G ARAF AL (61373092,61033013,61272449 61202029 ) ;3 7 4 % F /T £ X 7R A (12KJA520004 ) ; i 7 4 #+
HE AR £ LR B (BE2014005) 5 7 & B £ & 52 36 E AR 4 (SZU-GDPHPCL-2012-09)



%34

E&,% . HDP if 8458 ok 145

A P ey A A% HDP AR 5 LDA AR ¢4 £ %,
A SR R K B AR Dk kAL HDP A2 A

2 HDP AA

HDP A2 A % —F = B M et A7 AL A o A £ 4
R —F TR BEEANALREEALFTAE
B, AN EA kAR VF R R A BRI AS d T
EMAGBES A, — R A £ TR T A=, 3
¥ DP R kA o F iz,

Gyl y,H ~ DP(vy,H)

Gl a,G, ~ DP(ay,Gy)

6,1 G, ~ G,

x/zl aji ~ F(eji)

Kb F(0,) RmthE 260, £ x, 495 A5 BpAK
VAH A K57 6 A o F 2 b kR ek 2464
A Gy, B vk Gy B 6 A 2 F i A2 P R IF AR
LA A5 G, N G P IRIF—A A6, m
IMEM B 5 F(0,) FRA—AEH 1, ELX
Fagid A2 A A3 2 PT A e A0 B 1 B HDP 89 B
AR E .

()

®
- o0,

=J

H1 HDP H4EA

A 2 EF TA2 5 IKA S F 4 A (Dirichlet Distri-
bution, DD) 7 # % A8 A Z 4L, f 5T VAZR % 5y 4 A 64
o7, B MKA) L & A2 PR B 0 B — AR AR
— AL A R 2 A TR R F i AR e A
TR VT VA B GE 426 JUFAEAT o A, e kR ST
T oA oy T An W) oL A ) R LR B . K
A o FZARTAMA KA 0 F oA EiELE SR L
Y .

K TFkA 2 FT 4269 HDP 2R L+ 2 5 TR &
LS55 —EHARARANAEIREARLT—ENL
B, &F 2 F LDA BEA 69 3k A) 5t F 49 A . £ LDA 4
AP KAV RA — EIKA) 50 EF 4, 7 42 HDP & A1
BETWHEDP £, it £ 2R WA T ZMEIERE
XA 8] & F £ M.

A KT A2 £ 2 A = AP # i ; Stick-breaking
#yi%  Chinese Restaurant #Ji% , Polya urn # i ,iX =
FrMERILT KA L F IR RIFHR LR B
Chinese Restaurant #Ji% 5 Polya urn #ji% B 7 4% 7%

9 B HOME T 88 5 204 8. % &, ™ Stick-breaking #j %
8 T S ST OABRAE O & 8 T B, ORI P R AT
£ T Stick-breaking #ji%

Hr#e % (Stick-breaking Process) & F 1k 51 )
o6 EE 5P (Bk)f:[ ﬁ"(%ok)f:l :

B, ay,6, ~ Beta(1,a) ,0, | ay,G, ~ G,

P L — AN R 5 A G 4o F

k-1 ©
Ty :Bkll_[l(l -B),6 = ;mﬁw (2)
Sethurama_ln( 1994 ) iﬂiﬂfli{mlk:#@iﬁﬁ‘] A FEE G

FMRIIKA 3 F L A2 DP (o, Gy) 47 89 — AN FEAL

s R(2) b = ()i HRY, | m =L EE

Am ~ GEM(q,) A" E AHKe9MHEX A (GEM

4% & Griffiths, Engen = McCloskey #9 & F+F). #7

et mE A A 2 A,

L Bl 1 1_Bl ]
T 7[1 T 1
8. 1-8,

5! 1

LE S . P
R 18

oy

BaEN

B 2 Stick-breaking #j1%& =~ & K
3 A BHCH AT AZN AR Ik

HEAES kS At R AR ke, E R E
I mARKARE, TA 6 kA A A B £
AT O RBAT A, WMl BAR R R R R I R &
ER VI NQ R ARG SR D )
B, LE#ITRA, R ES SR T AR,
2T 383 3h A K B 2 AP % AT A 2 Mk
S

I 5 B FF W ARAR R B AT T 4HaT T i
0N B BAT T HRAL, 3709 HDP £ 8) & | K AT5A
H BRI B E KA, mat T A
HhaEFETHZEA(K > > T). T4 5, # HDP
HEA AR AT T A% 4 HDP AR R 7| st — A K 8 o, k5
H D BIAE T A ZMAEFE K24 Eeg—A ik
5,0 5 D R AL K A AP eIk T A 284
HEFH. HERERIAY KANEZHATREAME
W R A TAC, R AL

Bt G g B £ 2K ) Stick-breaking #y i 69
DP #4724 242, L AR 4e [ 3 AT .

A REED TAFET.



AT A A o AN
LB P e 28 z,, ~ Mult(a(6,,) ) :

AEW

146 BT 5 A 2016 4
: |
e-HE-aiHOLe !
‘uc'a-ﬂ”wl
B3 Ay DP ¢ HDP BAEA ”Z B o -
HDP 4 it 72 @ 0 Q s —@
LB RRAZM ¢, ~ Dir(B) ke (1,2, = =
2 AR B M E v, ~ Beta(1,0) .k e [1,2,]:
.t FAE I d,d e [1,,D}
4 AR M ¢, ~ Mult(o(v,)) 0 e 1,2, B4 A4k DP 4 HDP |5 @
572i7}§ﬂﬂ,£7%ﬁ9]\zﬁ0(11 “‘Beta(l,a)JE }1,27"'% ,,.[6 #R%E#ﬁ%‘-&ﬂ]']‘%ﬁ-@]ﬁ#ﬁ]i‘:f‘i{(é’]i%ﬁ
6 7A) 2 g
7
8

AREEAAERE 0 AL w, ~ Mu}t(w“d,zd,,)’
A EBEA G BASBAETRTA
p(v,c,@,z,w,gol a,B,w)
= H:zlp(qok' B)p(v, | w)

D T
Hd:alzlp(ed' | Ol)P(C(h | Uk)

1 rGat 000w, ¢, )
K P, Dir R &G A KA 2 F 5 A, Beta Kok N34
A, Mult R & 492 % A oA, 4] A Dir 5 Mult 47 3£
BEAE b AL A
3.1 HDP 58t 5%

BT B 45 Rk 1 AT,

21 BTEAFTE

e

(3)

X
e

S5
FAE P R

l<sk<K AL T MK
I1<:<T A% E A KT
i EETEL AT L EL B EIT )
Iy SCA d b e w ST B AR
Zy g 38 w IR d INPT B H 4
04 LA dWEF
P #Fw BT
B KA L EF P A
w,a A A5 A

B4 FPRFTHEHEET @, THAFE 2,
6 9K v ) B 4 6 AR S g,
%mfwu&l%&%@uwﬁ,hn&a&m
BB ARk kot HDP AR A 34T A d 4 22 Ao 4 3t
XA PRI EMAZE R AEGE T LR &

AR RACERA T A, AL R Y B AR i
e, FP A P AN 0 2 HAE 8w, AR A AE
HH B RENZ LWL AL AT A A e —
AR 0 <l <1, = LARIEN B A
B R, BRERFZEEHEEZL LR T 0,0,

ol IFZATEN. AR T R p S0k H B AR i k4R
PET BT A 95 AT 809 TR
3.2 HDP i§ B A5 Jk Kk s ie s g

AL G AW BRIk R R 25 B UE

SRR b RGBS AAKE N = [0,c,0] FT@E
3k KA HDP 90 R Ja 4, 335 A 21 72 5k K ALAE
Holkcso

ple,x,0,01 v,a,B) =

HU HN [Z,T=1p(wd" =11z, =
d=1 n=1

1’C,1z)P(zf1n =11 ed)
M. 1 6t @pCeat T pleil B
(4)
BAVA #33 % 5] {w,dl REBRRA G &35
fnt, A ox, AT EATS w ANERES d A
PRI S Yk ARILT AR P8 G0, Bk
BIE ) R A RIE KA £ e M F Ky L,
EETF A AKEN log MR BETAETA

D w
Z(/\) « Zd:lzw:lxd’”[logz ad:ZA | (h@lm]"'
Zf 12:»' (B =1)logg,, +
zdlztl(a_l)log(l 6,) +

2(1 12, 12k | ,ltloga(vA
(5)



%34

E&,% . HDP if 8458 ok 147

Kok, 0, = 0, T] (1= 0,), % h—Aaith iy
A FE AL log MR B BAET £ 7 A
l(/\) * z 5:1 z :=1x“w
. K A
dt 2 k:lcflthku

T 0
[ log 2 . 1/"«111[ P

dw

K w
2 k=1 z u":l(B - 1)10g¢kw +
2([1)=] zj;l(a - l)log(l - 0(11) +
D T K )

Zd=1 Zl=12k=102t10g0-(1}k)
Kb uy, R FE5 w,d] 237 Loy oA, L
/iz,Tzll"Lfiw = 1’/"('1111. > 0,#?&’}E‘Jesen 7{:—9?5{“’9]‘1/‘,(/’[%2
2|

—_— D WY
l(/\) > Z(M’/\) - 2{1:1211::1

K

e;lt z k=1 chQka
log ——
M(lu;

Y (B-Dloge, +
¥ (a-Dlog1 -6,) +

2 ([1):1 Z [T:1 2 fZICZtIOgO'(Uk)

+

(7)

T t
(= Idexdw

+

(7)

HE 2 T log MR F 489 T 5%, 423 Jensen R
FR AT AT

Maw < B4 Z :ZICZADIW; (8)
KP,TRKEWN u, £TEFE5 w,dl RBF 1 A
FMAAE, b EM Sk P E ¥R

BT Re M F 3P il & KAk B4 A4
LN TEEAMFRFXTAHK @, 09 RAHTAE &
T @ A F EASEA LB w b5 A BT ST E
REHMY, | o =1 IRIEE @, A% 09T 5p
KAVT A ERBI B R

) = X, X % logilu,,

. K
9 t ckrgp”u;
I‘Ldur (9)
K 14
z k=1 z w=1 (B -1)loge,, +

K

Zk:lak[ Zz;lﬁokw - 1]
KF,6, A4te sl B RT, S HERLFRMTAFE]:

D T .
al(qp) _ Zd:l 2 tzlcfitlu’dwxdm + (B - 1)

+6
agokm P k
(10)
ALFTO N,
D T '
z d=1 z l=lcf€l[/'l’zlurx(l1v + (B - 1)
Prw = 5 (11)
k

BEREEHY o, = L EMNTARH @,
09 AT AKX
> S i (B 1)
SIS S duhra + (B-D)]
(12)

Prw =

FIEZ, BAVT AT 2] ¢ 6 RATAK;
A w '
Cfi! = O-(U) 2 w:ldexdwgpkw (]3)
A A A @, T A H»F Din(g +
D T A N 2 S N
2 d=1 z rzlcfltll‘l’du‘x(lw) ﬁé ‘ﬁﬂ fé, —;‘c ;}1{ é&. /ﬂ] "’T VA
EE
0([! ~ Beta(l + z :’zluflwxdw’a +
w .
Z w=1 zj>t/"(‘jdwxdw)
D T A
v, ~ Beta(1l + 24:1 2 _(Cas@ +

D T ,
j
c
z d=1 z =1 zj>k )

FIR EM Sk 13 3] 60 5 3 B 47 X, 7T VL4335

(14)

VAT Hk.

Fik1 HDP K &Avit ik
WA 0,0,

ﬁg:

1R85 o R A w,
2. Forte {1,-,T}] set:

() L
Ya =1+ e M
W T
(2) _ t
Ya =t 2"‘:1 z i P
3. (1 2)
Ya -1 Ya
9({): = H
(1) (2) - (1) (2)
Ya + Ya f=1 Ya + Ya
W
k [
cu = o(v) 2 o (Mo dw P
4. Fork e {1,--. K| set:
a, k-1 b,
5. o, (v) =
() a, +ka1:1aA, +b,
6. Forw e {1,--,W| set:
K
t t k
7. Heaw edwzk:]ctﬂ@lmnvt e {1,,T}
8 Fork e [1,---. K} set:
T
k
9. a, =1+DY ¢



148 #e T 3 5 S

2016

T K

by =w+ DZ[:] zlzulcfl’
o k=1 b,
. (v) = a, + ])A,lel a, +b,
T, oo,

@n =B+ D 2 l:lcf;t Z oo Mo du

10. E—tk e,

RS

4 FEBHAT

4.1 FBIIEHIEE
A AL R 0 /S F3E 4R & NIPS #= CORA, B4k
Yiit e £ 2 FF .
k2 HEELE

KL D W ntokens nnz
NIPS 3430 6 906 467 714 353 160
CORA 5177 33 574 1125982 772 032

A2 AR R R HAKIEE, XL D
X AS W) BB, W S 95 & 49 K, ntokens 52 BT A
SCAS 64 #9540, nnz ST &S A E R AR R 99 69
# B Z Fo.
4.2 FARR

AR E AR AL AIRGE R 69 AR R AT R
o B (Perplexity) ™/ 3 i S ik 0 2 A SRA 2
WA AEEE B R R B B A T K
AT 8 LR T 690 IR, B AR R 49 Kb SR L
HHA XA T

Y fedosl ¥ 6, Y ] }
Z w,dxw‘d

Perp = exp{_
(15)
ARG LR B AT T AT 9 I AL A
4.3 FIERHH
HAVEA GS JLik 5 5] 69 ZAH A 1A BP %
KAb G 2 MR 4 NIPS S4B £ & GS k35
2693 A K=20,/ BP Sik P & K =200,T=20,
BP w7 a K X8 2380 6 ZAHCRP A By 09 £ 4L
B, TR AN LAY B0 23, Bp By 3R 09 A0 5.
WE ER BRI HREZE B =0.01. R
B Ak LW R, B 5 8 6w
3T o BRA A F ARG oA, A
MAFAFEZLERARAT L RAXZHF F (Markov
chain Monte Carlo, MCMC) , ] ] & /R A} X 4% 690K 8%
PR HAUR T M R A S G e A, LB B E T
Wbk B RRNR B TN Bk T o et 27 F ok

F 24 H & £ 69 % 5 5 % (variational distribution )
WA ERA) LTI e B A,idid
& KALIERE T 2 - ( Evidence lower bound, ELBO ) 3%
M & MM B o A 2 18] ¢9 KL 4 & ( Kullback-Leibler
divergence ) 3z W7 5] 28 4540 4 AL 19 AR, Bk B A
Ti@AAF AR, T B A Ak BRI, RS A T
£

FHr 2 R AN EARS R RAERAAT
FH4, B AR R Sk A HDP A2 b 5T WO 4L ALAR bb
F A AR AR, BRI R AR
S HEHBELERG T HEANLRANITA LA
B A AR R ERT 5 TAEE.

NIPS

2

600 ayers

p*2400 - VB
> -4~ BP
%2200
-
22000
m
%1800

1600

10 20 30 40 50 60 70 80 90 100
ITERATIONS

BS5 NIPS ##%E T REFERAFAL

CORA

40 50 60 70 80
ITERATIONS

10 20 30 90 100

B 6 CORA #IELE T RRE ARk A

5 #RiE

AXALBT 5 B L F T AZBEA & A0 % b ah
SR, A T AR G T EAEAR R TR T A
Y B A Sk R AR e A A A AR 89 1)
R, B REA) A EM SRR T i Sk e st S5
ERAEEAEE SRR LR BE R
B, Sk R B — 0 TAREE S0 & 24
BRI, oI TR KB AR 8.

B LK

[1] BleiD M, Ng AY, Jordan M L. Latent dirichlet allocation
[J]. The Journal of Uachine Learning Research,2003,3
(1):993-1022.

[2] Gershman SJ, Blei D M. A tutorial on Bayesian nonpara-
metric models[ J]. Journal of Mathematical Psychology,
2012, 56(1): 1-12.



[3] ZengJ, Cheung W K, Liu J. Learning topic models by 1121-1134.

belief propagation[ J]. IEEE Transactions on Pattern A- (T4 151 W)
nalysis and Machine Intelligence, 2013, 35 (5):
BE H3Mm e T ¥ 5 Vol.33 No.3
2016 3 A MICROELECTRONICS & COMPUTER March 2016

— A SR R BEAK AR Wy A Rk B2 ABE AT 3% w,

AP AR, B
(1 ZEMEESEARFER, Hd KiJ 41000052 + BHFE M FHLAH LT 100029)

W % R AL RESOEA R I, 035 B B A0 10 biv/] MHz 2 R@ERK B R EHRS, LA T
EREAA ML RS ;i R R 300 mV R E b EmER ZEHMAYNE R RS L K EREDE AR L
05 A0l TR ALE B IR T AL, B P R B R AR o AR e o b R SF B AT AR R R B AR AR e AR b
TEFES A BT R i AR B R ATAE BT TR AR . B AT 5% & 3R A SMIC 0. 18jum 1P6M CMOS T % 5=
W, TAESE 3.3V, B A R R 2 | MHz AP35 5, BEBAAT 3% & % 09 4 45 5 A 245 14 %) 7. 8 bit, & )
REBE MR BEAE 5 e w3 R B R

KA s A TR R PR B H 55 s B BT

T 5 £ 5 TNA92 LARAFIRAD: A X% % . 1000 —7180(2016)03 —0147 —05

A Fully-Integrated Analog Front-End for
Magnetic-Sensitivity Biosensor

LI Zhong-giu' , CHEN Cheng-ying®, HE Ying'

(1 Air Force Aviation Repair Institute of Technology, Changsha 410000, China;
2 Institute of Microelectronics, Chinese Academy of Sciences, Beijing 100029 , China)

Abstract: For Giant Magnetoresistance ( GMR) Biosensor application an Analog Front-End ( AFE) circuit is presented in
this paper, which consists of readout circuitand 10 bit/1 MHz Successive Approximation Analog-to-Digital Converter (SAR
ADC). The readout circuit provides 300 mV bias voltage for GMR biosensor array, which transfers the resistor change into
current change. Then the current is transferred into voltage and amplified by Trans-Impedance Amplifier (TIA). Finally
the digital code is output by SAR ADC and processed by DSP. The AFE is implemented in SMIC 0. 18 pm 1P6M CMOS
process. The power supply is 3.3 V. The measurement results show that, in 1 MHz clock frequency, the ENOB of circuit is
7.8 bit, meets the requirement for GMR biosensor detection.

Key words: fully-integrated; magnetic-sensitivity; ADC; analog front-end

12 B AR R AMERE T B AR BRI
HA LRSS KA A RS, BAEME X

R R R AT T A, RS RREA.
W B Meik AT AR R AL KA R B AR S ik E A% LA 5 3% 7 & Baibich!') F 1988 4 % L.
PSR E. mAt e A THRBERGAYERER LA RAR B — AN SR B A =R S E
ERFTD BERBEGAREMAGER ERF  HAEIN, ZEHGEEALETEIATH
B BBRAT RS M A RL B EEHM T B4 XA E K6 EA® [ AR AR A B R P A

e

WA B #2015 - 05 -21; 4= B #. 2015 -07 -03



154 #e T 3 5 S

2016

SFDR=63.8 dB
ENOB=7.8 bit

)
S
T

IS
S
T

AMPLITUDE/dB
)
T

AT A r\’\v"vl‘pl‘” itk 1

b b il

S
S

1
—
(=3
(=3

-120 é 10
ANALOG INPUT FREQUENCY/MHz

B 8 1 MHz B 4p B 64 #r b 302

4 %5 RiE

AR SAR R 04 R A B AR AET 2, R
Ji SMIC 0.18 wm 1P6M CMOS J5 4 &, T % 3% 3 52
I, KA R 6 Tk B ALRRETERR
B 4P 1 MHz &), #y A A5 5 97 & 400 kHz, %015 3 V
B, Bk B d R R O A B 7.8 4%, T A
RN TALEA 8 ~16 O, i B R L M4 55
155 0k o 3 R G B RE AR B B g MR R

[1] Baibich M N,Broto J U, Fert A, et al. Giant magnetore-
sistance of FeCr magnetic syperlattices[ J]. Physical Let-
ters, 1988, 61(21) :2472-2475.

[2] Rife] C, Miller M M, Sheehen P E, et al. Design and

performance of GMR sensors for the detection of magnetic
mocrobeads in biosensors [ J |. Sensor and Actuators,
2003, 107(3) :209-218.

[3] Miller MM , Sheehen P E, Edelstein R L, et al. A DNA
array sensor utilizing magnetic microbeads and magneto-
eletronic detection[ J]. Journal of Magnetism and Mag-
netic Materials,2001,225(1-2) :138-144.

[4] RAZAVI B. Design of analog CMOS and integrated cir-
cuit[ M ]. McGraw-Hill Company, Inc, 2001 ;309-324.

[5] Gilbert P. 12-bit Low-power fully differential switch ca-
pacitor noncalibrating successive approximation ADC with
IMS/s [ J]. IEEE Journal of Solid-State Circuit, 2001,
36(7): 1138-1143.

[6] Siamak M, Edward L. A 1-V, 8-Bit successive approxi-
mation ADC in standard CMOS process[ J]. IEEE Journal
of Solid-State Circuits,2000,35(4) :642-646.

[7] Huang GY, LiuC C, Lin Y Z, et al, A10-bit 12-MS/s
successive approximation ADC with 1. 2-pF input capaci-
tance[ C] // IEEE Asian Solid-State Circuit Conference.
Taipei:IEEE, 2009 :157-160.

[8] NaveenV, Anantha C. An ultra low energy 12-bit rate-reso-
lution scalable SAR ADC for wireless sensor nodes [ J].
IEEE Journal of Solid-State Circuits, 2007, 42 (6)

1196-1205.
(GERERDE
B F,(1962-) B ARF AT RAEL LKL

#-. E-mail ; gmailjjh@ 163. com.

(L% 146 )

[4] A%, Tk, YXKE. 5 £ Dirichlet &% % 5
RezR[T]. B3Ik, 2011, 37(4) ; 389-408.

[6] Paisley J] W, Zaas A K, Woods C W, et al. A stick-
breaking construction of the beta process[ C] // Proceed-
ings of the 27th International Conference on Machine
Learning. Haifa,Isreal : IEEE, 2010.

[7] Teh Y W, Kurihara K, Welling M. Collapsed variational
inference for HDP[ C] // Advances in neural information
processing systems. [s. 1. ] . IEEE,2007.

[8] HannaA M, Wallach M, David M Mimmo. Rethinking
lda; Why priors matter [ C] // Annual Conference on

Neural Information Processing Systems. Vancouver: Cur-

ran Associates, 2009 ;1973-1981.

4 i A
I A& F,(1990-), LR E LT GANEFT.
E-mail : wangjiectt@ 163. com.

et F,(1976-) MWL A. AR T GIANEFT.
JEadidE 3§ (1978-) B, AR A G AR T @ APE
%3,

Awet F,(1976-) MR RAE AR T QANER.

o B &, (1982-) , 81T AL FIR. AR T @ AMLE
5] 5 H AR



