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Latent Dirichlet Allocaion
[Blei, 2003]
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Journal of Machine Learning
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[Blei, 2003] Blei et al, “Latent Dirichlet Allocation”, Journal of
Machine Learning Research, Vol. 3, pp. 993-1022, 2003.

[PRML] Blei and Lafferty, “"A Correlated Topic Model of Science”,
The Annals of Applied Statistics, Vol. 1(1), pp. 17-35, 2007.
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Bfft” NTTHffiov—FIL, Vol. 24, No. 9, 2012.
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Correlated Topic Models
[Blei & Lafferty, 2007]

Blei and Lafferty,

“A Correlated Topic Model of Science”,
The Annals of Applied Statistics,

Vol. 1(1), pp. 17-35, 2007.
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Predictive perplexity (PP)
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PAM:

Pachinko Allocation Model
[Li & McCallum, 2006]

Li and McCallum,

“Pachinko Allocation: DAG-Structured Mixture Models
of Topic Correlations”,

in Proc. ICML, 2006.
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/ super-topic proportion @ 1|a;~Dir(a;)
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for X&d =1, 2, ..., D,
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super-topic proportion 8, ¢
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word observation
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topic-word proportion 3,
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Multi-grained Topic model

for aspect rating
[Titov & McDonald, 2008]

Titov and McDonald,

“Modeling Online Reviews with Multi-grained Topic
Models”,

in Proc. WWW, 2008.
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Table 2: Top words from MG-LDA and LDA topics for Mp3 players’ reviews.

label top words
sound quality sound quality headphones volume bass earphones good settings ear rock excellent
features games features clock contacts calendar alarm notes game quiz feature extras solitaire

connection with PC

tech. problems

ush pc windows port transfer computer mac software cable xp connection plug firewire
reset noise backlight slow freeze turn remove playing icon creates hot cause disconnect

MG-LDA appearance case pocket silver screen plastic clip easily small blue black light white belt cover
local controls button play track menu song buttons volume album tracks artist screen press select
(all topics) | battery battery hours life batteries charge aaa rechargeable time power lasts hour charged
accessories ush cable headphones adapter remote plug power charger included case firewire
managing files files software music computer transfer windows media cd pe drag drop file using
radio/recording radio fm voice recording record recorder audio mp3 microphone wma formats
iPod ipod music apple songs use mini very just itunes like easy great time new buy really
MG-LDA Creative Zen zen creative micro touch xtra pad nomad waiting deleted labs nx sensitive 5gb eax
global Sony Walkman sony walkman memory stick sonicstage players atrac3 mb atrac far software format
video players video screen videos device photos tv archos pictures camera movies dvd files view
support player product did just bought unit got buy work $ problem support time months
iPod ipod music songs itunes mini apple battery use very computer easy time just song
Creative creative nomad zen xtra jukebox eax labs concert effects nx 60gb experience lyrics
LDA memory /battery card memory cards sd flash batteries lyra battery aa slot compact extra mme 32mb
(out of 40) | radio/recording radio fm recording record device audio voice unit battery features usb recorder
controls button menu track play volume buttons player song tracks press mode screen settings
opinion points reviews review negative bad general none comments good please content aware

playver very use mp3d good sound battery great easy songs quality like just music

[Titov & McDonald, 2008]
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Table 3: Top words from MG-LDA and LDA topics for hotel reviews.

label top words
amenities coffee microwave fridge tv ice room refrigerator machine kitchen maker iron dryer
food and drink food restaurant bar good dinner service breakfast ate eat drinks menu buffet meal
noise/conditioning | air noise door room hear open night conditioning loud window noisy doors windows
bathroom shower water bathroom hot towels toilet tub bath sink pressure soap shampoo
breakfast breakfast coffee continental morning fruit fresh buffet included free hot juice
spa pool area hot tub indoor nice swimming outdoor fitness spa heated use kids
MG-LDA parking parking car park lot valet garage free street parked rental cars spaces space
local staff staff friendly helpful very desk extremely help directions courteous concierge
(all topics) | Internet internet free access wireless use lobby high computer available speed business
getting there airport shuttle minutes bus took taxi train hour ride station cab driver line
check in early check morning arrived late hours pm ready day hour flight wait
smells/stains room smoking bathroom smoke carpet wall smell walls light ceiling dirty
comfort room bed beds bathroom comfortable large size tv king small double bedroom
location walk walking restaurants distance street away close location shopping shops
pricing % night rate price paid worth pay cost charge extra day fee parking
MG-LDA beach resorts beach ocean view hilton balcony resort ritz island head club pool oceanfront
global Las Vegas vegas strip casino las rock hard station palace pool circus renaissance
beach resorts beach great pool very place ocean stay view just nice stayed clean beautiful
Las Vegas vegas strip great casino $§ good hotel food las rock room very pool nice
smells /stains room did smoking bed night stay got went like desk smoke non-smoking smell
getting there airport hotel shuttle bus very minutes Hight hour free did taxi train car
breakfast breakfast coffee fruit room juice fresh eggs continental very toast morning
LDA location hotel rooms very centre situated well location excellent city comfortable good
(out of 45) | pricing card credit § charged hotel night room charge money deposit stay pay cash did
front desk room hotel told desk did manager asked said service called stay rooms
noise room very hotel night noise did hear sleep bed door stay floor time just like
opinion hotel best stay hotels stayed reviews service great time really just say rooms
cleanliness hotel room dirty stay bathroom rooms like place carpet old very worst bed

motel rooms nice hotel like place stay parking price ¥ santa staved good

[Titov & McDonald, 202?]




Unigram features only

Model Overall | Check-in | Service | Value | Location | Rooms | Cleanliness
Baseline 1.118 1.126 1.208 1.272 0.742 1.356 1.002
PRank 0.774 0.831 0.799 0.793 0.707 0.798 0.715
PRank + LDA 0.735 (0.756 0.762 0.749 0.677 0.746 0.690
PRank + MG-LDA | 0.706 0.748 0.731 | 0.725 0.635 0.719 0.676
Unigram, bigram and trigram features
Model Ovwverall | Check-in | Service | Value | Location | Rooms | Cleanliness
PRank 0.689 0.735 0.725 0.710 0.627 0.700 0.637
PRank + LDA 0.682 0.728 0.717 0.705 0.620 0.684 0.637
PRank + MG-LDA | 0.669 0.717 0.700 | 0.696 0.607 0.672 0.636

Table 4: Multi-aspect ranking experiments with the PRanking algorithm for hotel reviews.

[Titov & McDonald, 2008]
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Dynamic Topic Model
[Blei & Lafferty, 2006]
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forBfElt = 1,2, ..., T
ﬂor theme (topic) k =1, 2, ..., K \
topic-word proportion drift ﬁt,k|ﬁt_1,k~N(ﬁt_1,k, 021)

topic proportion parameter drift atlat_lva(at_l, 521)

forX&d =1, 2, ..., D,
/ )
topic proportion
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topic-word assignment

Kword observation y
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forBfElt = 1,2, ..., T
aila;,_~N(a;_1,6%D)  BixlBi—1ik~N(Bi_1y, d2I)
tift-1 t—1» t,kIPt-1k t—1,k»

for X&d =1, 2, ..., D,
/ nt,dlatNN(at; a’I) \

topic proportion

O:alNea = ﬂ(m,d)

for EgEn =1, 2, ..., Ny

— _ )

topic-word assignment
Zt,d,n|9t,d~Multinomial(9t,d)

word observation
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[Kalman, 1960]
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force mation magnet force atom ray energy energy radiat electron electron electron state
eneray farce electric magnet theary measure measure radiat energy energy energy atom energy
motion magnet measure theory electron energy electron ray electron atom particle energy electron
differ energy force electric energy theory light electron measure measure field structur magnet
light = measure — theory = atomn = measure — light ~—»= atom = measure ray —=| radiat = radiat = field = field
measure differ system system ray wave particle atom atom field model model atom
magnet direct maotion measure electr radiat ray particle field ray atom state system
direct line line line line atom radiat two two model two fwo two
matter result point energy farce electric point light particle particle ray magnet quantum
result light differ body value value theory absorpt abserve magnet measure ray physic
F
matier 9 1881 On Matter as a form of Energy

1892 Non-Euclidean Geometry

1900 On Kathode Rays and Some Related Phenomena

1917 “"Keep Your Eye on the Ball"

1920 The Arrangement of Atoms in Some Common Metals

1933 Studies in Nuclear Physics

1843 Aristotle, Newton, Einstein. |l

1950 Instrumentation for Radioactivity

1965 Lasers

1975 Particle Physics: Evidence for Magnetic Monopole Obtained
1985 Fermilab Tests its Antiproton Factory

1999 Quantum Computing with Electrons Floating on Liquid Helium

"Atomic Physics"

1880 1900 1920 1940 1960 1980 2000

[Blei & Lafferty, 2006]
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brain maovement brain movement movemennt stimulate record respons response respons cell cell neuron
movement eye eye brain sound muscle nerve record stimulate cell neuron channel active
action right movement sound muscle sound stimulate stimulate record potential response neuron brain
right hand right nerve active movement response nerve condition stimul active caz cell
eye - brain > left = active |[= nerve [ response | muscle e muscle —» active = neuron (= brain = active fig
hand left hand muscle stimulate nerve electrode active potential active stimul brain response
left action nerve left fiber frequency active frequency stimulus nemnve muscle receptor channel
muscle muscle vision eye reaction fiber brain electrode nerve eye system muscle receptor
nerve sound sound right brain active fiber potential subject record nerve respons synapse
sound experiment muscle nenous \_response | brain potential | study | | eye abstract |_receptor | | current \__signal

"Neuroscience"

neuron

T T
1880 1900

1220 1940

1960 1280

2000

1887 Mental Science
1900 Hemianopsia in Migraine
1912 A Defence of the ""New Phrenology"
1921 The Synchronal Flashing of Fireflies
1932 Myoesthesis and Imageless Thought
1943 Acetylcholine and the Physiology of the Nervous System
1952 Brain Waves and Unit Discharge in Cerebral Cortex
1863 Errorless Discrimination Learning in the Pigeon
1974 Temporal Summation of Light by a Vertebrate Visual Receptor
1983 Hysteresis in the Force-Calcium Relation in Muscle
1993 GABA-Activated Chloride Channels in Secretory Nerve Endings

[Blei & Lafferty, 2006]
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Topic Tracking Model

[Iwata, 2009]

Iwata et al,

“Topic Tracking Model for Analyzing Consumer
Purchase Behavior”,

in Proc. IJCAI, 2009.
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Dynamic Topic Model (iFZFd,n, kIZ&ER)
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Topic Tracing Model (GA&AZFd,n,kIFXHHER)
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forBfElt = 1,2, ..., T

ﬂor Bigktopick =1, 2, ..., K

topic-item word proportion parameter

Btk

fora—%d=1, 2, .., D

[

topic proportion parametert At q

topic proportion

for BEITEIn =1, 2, ..., N4

topic-item word assignment

item word observation
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for B¥fElt =1, 2, ..., T
7

for Eiktopick =1, 2, ..., K

topic-item word proportion evolution

Pt k| ‘/pt—l,k; Btk NDir(,Bt,k(/ﬁt—l,k)

fora—4%d=1, 2, ..., D

/topic proportion evolution

et,dlet—l,d» “t,d"’Dir(“t,d 9t—1,d)

for BEfTE8In=1, 2, ..., N4

/

(

NN

topic-item word assignment
Zt anl|Ota ~Mu1t(9t,d)

item word observation

Xt.anlZtan {(pt,k}NMUIt((Pt,Zt,d,n)
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Table 1: Average N-best accuracies (%) over time. The digit
in the bracket 1s the standard deviation.
(a) movie

N LDAall LDAonline LDAone TTM1 TTMI10
1 1.21(0.61) 1.08 (0.54) 1.91 (0.78) 2.22 (0.91) 2.46 (0.92)
2 2.18(0.79) 2.00 (0.78) 3.52(1.22) 3.99 (1.33) 4.47 (1.36)
3 3.06(1.04) 2.81(1.02) 5.04 (1.64) 5.60 (1.75) 6.35 (1.85)
4 3.90(1.27) 3.56(1.24) 6.24 (1.90) 6.82 (2.01) 7.82 (2.15)
5 470(1.51) 426(1.44) 7.37 (2.20) 7.92 (2.26) 9.20 (2.42)

(b) cartoon
N LDAall LDAonline LDAone TTMI TTMI10
27.0(3.3) 26.0(3.5) 24.8(4.5) 268 4.2) 30.5(3.4)
37.3(3.6) 351(4.2) 324(49) 3424.5) 39.9 (3.5)
437(39) 41.14.8) 37.2(5.3) 398 (4.6) 45.9(3.3)
48.5(4.0) 458 (5.1) 40.9(5.3) 4454.6) 50.6 (3.2)
524 (42) 496(54) 44.1(54) 48.5(4.6) 54.4 (3.0)

[Iwata, 2009]
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¥HEP: LEE (unsupervised
learning)
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Supervised LDA

[Blei & McAuliffe, 2008]

Blei and McAuliffe,

“Supervised Topic Models”,

in Advances in Neural Information Processing Systems 20
(Proc. NIPS), 2008.
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for sk%d = 1, 2, ..., D,
/ topic proportion 0,|a ~ Dir(a) \
for EEEn =1, 2, ..., N
r : )

topic-word assignment

Zan|@a~Mult(6,)

word observation

Xan|Zan B k}NMult(ﬁZd,n)

\response variable Yilza,m, o ~N(11T7d,02) /

for kEvo k=1, 2, .., K

topic-word proportion B
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Ideal Point Topic Model

[Gerrish & Blei, 2011]

Gerrish and Blei,
“Predicting Legislative Roll Calls from Text”,
in Proc. ICML, 2011.
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ERETIV

for %=d =1, 2, ..., D,

/ topic proportion 0,|a ~ Dir(a)

for BEEn =1, 2, ..., Ny
[

topic-word assignment

Zan|@a~Mult(6,)

word observation

Xan|Zan {Br}~Mult(B Zd,n)
\_

J

o

\\

for kEwo k=1, 2, ..., K
topic-word proportion B
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p(Way =1) =0a(ag + bgyy)

[Gerrish & Blei, 2011]
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Relational Topic Models
[Chang and Blei, 2009]

Chang and Blei,
“Relational Topic Models for Document Networks”,
in Proc. AISTATS, 2009.
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Induced Pluripotent Stem Cell Lines
Derived from Human Somatic Cells

Junying Yu,?* Maxim A. Vodyanik,® Kim Smuga-Otto,’ Jessica Antosiewicz-Bourget,?
Jennifer L. Frane," Shulan Tian,” Jeff Nie,” Gudrun A. Jonsdottir,” Victor Ruotti,*
Ron Stewart,” Igor 1. Slukvin,”* James A. Thomson****

Somatic cell nuclear transfer allows trans-acting factors present in the mammalian oocyte to
reprogram somatic cell nuclei to an undifferentiated state. We show that four factors (OCT4, SOX2,
NANOG, and LIN28) are sufficient to reprogram human somatic cells to pluripotent stem cells that
exhibit the essential characteristics of embryonic stem (ES) cells. These induced pluripotent human
stem cells have normal karyotypes, express telomerase activity, express cell surface markers and
genes that characterize human ES cells, and maintain the developmental potential to differentiate
into advanced derivatives of all three primary germ layers. Such induced pluripotent human cell
lines should be useful in the production of new disease models and in drug development, as well as
for applications in transplantation medicine, once technical limitations (for example, mutation
through viral integration) are eliminated.
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Somatic cell nuclear transfer allows trans-acting factors present in the mammalian oocyte to
reprogram somatic cell nuclei to an undifferentiated state. We show that four factors (OCT4, SOX2,
NANOG, and LIN28) are sufficient to reprogram human somatic cells to pluripotent stem cells that
exhibit the essential characteristics of embryonic stem (ES) cells. These induced pluripotent human
stem cells have normal karyotypes, express telomerase activity, express cell surface markers and
genes that characterize human ES cells, and maintain the developmental potential to differentiate
into advanced derivatives of all three primary germ layers. Such induced pluripotent human cell
lines should be useful in the production of new disease models and in drug development, as well as
for applications in transplantation medicine, once technical limitations (for example, mutation
through viral integration) are eliminated.
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forxx&d=1, 2, .. D
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topic proportion 04|a~Dir(a)

for B&En =1, 2, ..., N4

topic-word assignment  z; ,,|0 ;~Mult(0,)

word observation Xd,n|Zd,n» {ﬁk}"'MUIt(ﬁzdn)

K\

for ¥Z2R7d=1,2,.,D,d =1,2,..,D

doc-doc link observation

Ya,a'lZa, Zq', M, v~Bernoulli (VJ(}’d,d’ 124,241, M, V))

J

for ckEwo k=1, 2, ..., K
topic-word proportion  f8}
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Somatic cell nuclear transfer allows trans-acting factors present in the mammalian oocyte to
reprogram somatic cell nuclei to an undifferentiated state. We show that four factors (OCT4, SOX2,
NANOG, and LIN28) are sufficient to reprogram human somatic cells to pluripotent stem cells that
exhibit the essential characteristics of embryonic stem (ES) cells. These induced pluripotent human
stem cells have normal karyotypes, express telomerase activity, express cell surface markers and
genes that characterize human ES cells, and maintain the developmental potential to differentiate
into advanced derivatives of all three primary germ layers. Such induced pluripotent human cell
lines should be useful in the production of new disease models and in drug development, as well as
for applications in transplantation medicine, once technical limitations (for example, mutation
through viral integration) are eliminated.
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Markov chain Monte Carlo convergence diagnostics: A comparative review

Minorization conditions and convergence rates for Markov chain Monte Carlo
Rates of convergence of the Hastings and Metropolis algorithms
Possible biases induced by MCMC convergence diagnostics
Bounding convergence time of the Gibbs sampler in Bayesian image restoration
Self regenerative Markov chain Monte Carlo
Auxiliary variable methods for Markov chain Monte Carlo with applications
Rate of Convergence of the Gibbs Sampler by Gaussian Approximation
Diagnosing convergence of Markov chain Monte Carlo algorithms

(") LA

Exact Bound for the Convergence of Metropolis Chains
Self regenerative Markov chain Monte Carlo
Minorization conditions and convergence rates for Markov chain Monte Carlo
Gibbs-markov models
Auxiliary variable methods for Markov chain Monte Carlo with applications
Markov Chain Monte Carlo Model Determination for Hierarchical and Graphical Models
Mediating instrumental variables
A qualitative framework for probabilistic inference
Adaptation for Self Regenerative MCMC
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Liu et al., “"Topic-link LDA: Joint models of topic and author
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SIFT [Lowe, 2004]
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#5|F%: 16268 (as of 2012/10/30, Google Scholar)
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SIFT [Lowe, 2004]
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Scene Recognition
[Fei-Fei and Perona, 2005]

Fei-Fei and Perona,

“A Bayesian Hierarchical Model for Learning
Natural Scene Categories”,

in Proc. CVPR. 2005.
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X% Theme model for
scene recognition
» Scene recognition(ZHEWT. TEKDH D
INZ—2=theme]ZF5LRBLY
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Theme model for scene recognition

.
scene:
n “street”

4 N\ \_ n=1, .., Ny J
’ d=1,..,D /
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n=1
— K K | | n=2
[ n=3C

c = “Street”

gl

[Fei-Fei & Perona, 2005]
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for Eﬂ%d = 1, 2, ey D \

scene category label c4|n~Mult(n)

topic proportion T4 |0€d~Dir(96d)

fOI‘ %Egn = 1, 2, ceny Nd \

topic-VW assignment  z, ,|Tg~Mult(m,y)

\\VW observation XanlZan {ﬁk}"'M‘ﬂt(ﬁzd,n) j

for theme (topic) k =1, 2, ..., K for sceneh73)c=1, 2, ..., C

topic-VW proportion B l “average” topic proportion @,
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# of | training # | training requirements perf.
categ. | per categ. (%)
Theme 13 100 unsupervised 76
Model 1
[17] 6 ~ 100 human annotation of 9 semantic 77
concepts for 60, 000 patches
9] 8 250  ~ | human annotation of 6 proper- 89
300 ties for thousands of scenes

[Fei-Fei & Perona, 2005]
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Scene Recognition
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Scene Classification with
Annotation [wang, 2009)

Wang, Blei and Fei-Faei,
“Simultaneous al Model for Learning
Natural Scene Categories”,

in Proc. CVPR. 2009.
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Multi-class sLDA with annotation
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for Bi{&d =1, 2, ..., D
/ topic proportion 0 ;|a~Dir(a) \

for BE&En =1, 2, ..., Ny ~N
topic-VW assignment  z; ,|0;~Mult(0,)

VW observation xd,n|Zd,n» {n'k}vault(thdn)

fOF /5‘7“m == 1, 2, ceny Md
tag-patch assignment  y; . ~Uniform({1,2, -+, N4 })

word observation Wam|Yam, {Zd "} B}

s ~Mult (B, )

wss label calincl, {Zd n}"’SOft max({nc} {Zd n})/

for kEws k=1, 2, ..., K for 92XA5XN)L.c=1, 2, .., C
topic-VW proportion 1Ty, l class parameter for soft-max n.. I

topic-tag proportion [3} 37
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average accuracy

image classification on the LabelMe dataset image classification on the UIUC-Sport dataset

0.66

0.64

0.62

o
o3}

average accuracy

0.58| o

0.56

ZID 4IU 6;0 SIO 160 1éD topics EID 46 6‘0 BIU 160 1éO topics
[Wang, 2009]
7k IBZiE(Multi-class sLDA with annotation)

E>9: 2% % (Multi-class sLDA)
&' Fei-Fei & Perona, 2005 (B35 RXZEIZERIICLDAZEE)

£: Bosch, 2006 (LDA + kNN) 42



Correct classification Incorrect classification (correct class)
with predicted annotations with predicted annotations

highway coast (highway)

car, sign, road car, sand beach, tree

inside city street (inside city)

buildings, car, sidewalk window, tree, building

occluded

tall building inside city (tall building)

trees, buildings tree, car, sidewalk

occluded. window

[Wang, 2009]
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Street

tree, car, sidewalk

highway (street)

car, window, tree

forest

tree trunk, trees,
ground grass

mountain (forest)

snowy mountain, tree
trunk

coast

sand beach, cloud

open country (coast)

sea water, buildings

mountain

snowy mountain,
sea water, field

highway (mountain)

tree, Snowy mountain

[Wang, 2009]
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A silver car parked in a
residential street.

A miver cor parkeed N =ubarbon
MENDAMOY. A shver 300N Carpaiad
n areaidontiad et Sivar car parked
ongde of road The front and right aie of

astrer Grand &m. This s a siver four-
3001 Car On & road

A Car s parkad by the sk of tha road
near mourtane. A car & puling off e
side afthe road onto e street A slver
S0 parkad on 1 sio= of the 10ad n ok
of the hik. Car on sids of the raad nsar
some mountans Siher cor parkeed on
0= 01 rosd with maunmss n
bachgrourd.

A tlock Femrori porkod i frant of trass. A
Wock Spons car parka=d on an emply
dreut A gray cameribie spons car ki
parkesd In ork of the rees. Elack shiny
sparts car parbed an cancrate drvevary
Parbed btlozh zports cor

A prafft-covered schod bus sits under a
hghwary overpass. An oM schod bus
Covered in graTio parked under 3 freewey.
An chd yaloww Bus with gratiti painted on &
& parkead on a city strestunder a bricdhye
Bus wih grafth panted on t. Gratft-
coverad bus parkad on siest

A parkoed yabowy matorbibs. A yelbawy
motarcye ke, Ayekow mokecycie s
parkad on the atract. A ywalow sireawee
parhad with a helmet The yebow
mobarcycle 1 parked on the street

[Ushiku, 2011]
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¥ & &: Multi-class sLDA with

annotation

BOVWA—ZDFEYIETILT, BEDIFTRATA
. EBIZRT (7 /T—2av) (A EETRKFICET

Lk

EEDREYI DTN DEEISRE R
B/ NyTFNSRT EER

7/ T7—aELOMulti-class sLDA
SAHANETILELTHREDY

=232

1=~ BoVW-LDAKXYEE oM ITE L VERE
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Proc. ICCV, 2009.

Sivic et al., “"Unsupervised Discovery of Visual Object Class
Hierarchies”, in Proc. CVPR, 2008.
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Topic Model for speaker

diarization
[Ishiguro, 2012]

Ishiguro et al. ,

“Probabilistic Speaker Diarization with Bag-of-Words
Representations of Speaker Angle Information”,
IEEE Trans. ASLP, Vol. 20(2), pp. 447-460, 2012.
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#1=: Bag of Angle Words
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. Histogram
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A -
»

X
y t,n

I Eﬁ EHHE

05 0 o5 [Ishiguro, 2012] 13
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Topic model for diarization
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ERETIV

for Mt =1, 2, ..., T

/ “innovation” topic proportion

interpolation factor

forl =1, 2, ..t

T |a~Dir(a)

wel|ag, bo~Beta(ao, by)

t

~

Uy = Wy 1_[ (1—wp)

m=I[+1

for Bg&n =1, 2, ..., N 4

\_

Y,

for speaker (topic) k=1, 2, ..., K

topic-Angle word proportion

ﬁk |.u01 Yo, EO' 1/)0~NormalGamma(u0, Yo 50! l/)O)
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t

m=I[l+1

/ 1T, |a~Dirichlet(a) Vi = Wy 1_[ (1- Wm)\

for Bg&n =1, 2, ..., N4

Cen|Ve~Mult(vy)

speaker-angle word assignment

Angle word observation

/ innovation topic dist.-word assignment

Ztn | Ct n» {nt}NMult(nCtn)

~

K\ Xt nlZen {ﬁt,k}NN(ﬁt:Zd,n)
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Frobabilistic density

EEAANDT—EMSDspeaker (topic)FE LR

GMM clusters LDA clusters dLDA clusters
3 , , . . , 1.8 ; ; ; . 3 . . . . .
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[Ishiguro, 2012]
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Dataset [13] [8] GMM | LDA | dLDA(proposed)
CPl1 21.9 | (37.1) 558 32.7 21.7
*CP2 25.0 | (35.8) 32.8 24.5 19.7
DC 299 | (47.0) 60.6 48.0 31.0
CN 34,3 | (56.4) 57.3 48.5 34.1
IS1000a 41,9 | 46.26 352 76.9 322
1510014 31,7 | 30,58 26,7 33.8 23.7
IS1001¢ 322 | 1207 08.2 40.7 27.2
IS1006d 643 | 54.56 67.4 69.9 69.7
IS1008a 13.1 5.13 77.8 65.3 62.7
IS1008b 196 | 16.47 57.8 559 23.1
IS1008c¢ 226 | 1209 30,1 30.8 2004
*IS1008d 15,8 | 20.83 21.9 32.1 13.0

[Ishiguro, 2012]
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Vol. 20(3), pp. 717-730, 2012.
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