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Name Score Info NPMI keywords

Toyomi Meguro 31.59 [Papers] dialogue, utterances, utterance, dialogues, conversation, conyv...
Yasuhiro Minami 26.84 [Papers] dialogue, utterances, utterance, dialogues, participants, user...
Julian Kupiec 24.15 [Papers] markov, probabilities, hmm, probability, transition, states, e...
Xiaofeng Yu 23.83 [Papers] markov, named, conditional, crf, entity, crfs, lafferty, ner, ...
Pedro Domingos 21.25 [Papers] logic, markov, logical, inference, formula, nsf, probabilistic...
Kohji Dohsaka 20.58 [Papers] dialogue, utterance, utterances, dialogues, user, speaker, act...
Katsumasa Yoshikawa 20.48 [Papers] predicate, predicates, logic, markov, formula, constraints, de...
Jun Guo 20.34 [Papers] chinese, sequence, attention, recover, utterance, utilize, utt...
Zhou Yu 20.25 [Papers] conversation, dialog, conversations, conversational, turns, tu...
Tien-Hong Lo 19.90 [Papers] speech, asr, recognition, hmm, acoustic, markov, deep, wer, ne...
Ivan Meza-Ruiz 19.25 [Papers] predicate, predicates, role, logic, markov, argument, argument...
JinYeong Bak 18.52 [Papers] conversation, conversations, topics, social, topic, relationsh...
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273 U P RER AR (F55152009)

first,shedreamedoflittlealiceherself,andonceagainthetinyhandswereclaspedupo
nherknee,andthebrighteagereyeswerelookingupintohersshecouldheartheveryto
nesofhervoice,andseethatqueerlittietossofherheadtokeepbackthewanderinghai
rthatwouldalwaysgetintohereyesandstillasshelistened,orseemedtolisten,thewho
leplacearoundherbecamealivethestrangecreaturesofherlittlesister'sdream.thelo
Nggrassrustledatherfeetasthewhiterabbithurriedbythefrightenedmousesplashed
Hiswaythroughtheneighbouringpoolshecouldheartherattleoftheteacupsasthemar
chhareandhisfriendssharedtheirneverendingmeal,andtheshrillvoiceofthequeen...

- L

first, she dream ed of little alice herself ,and once again the tiny hand s were
clasped upon her knee ,and the bright eager eyes were looking up into hers --
shecould hearthe very tone s of her voice , and see that queer little toss of
herhead to keep back the wandering hair that would always get into hereyes --
and still as she listened , or seemed to listen , thewhole place a round her
became alive the strange creatures of her little sister 'sdream. thelong grass
rustled ather feet as thewhitera bbit hurried by -- the frightened mouse splashed

his way through the neighbour ing pool -- shecould hearthe rattle ofthe tea cups
as the marchhare and his friends shared their never -endingme a | ,and the ...
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NPDV

e NPDV: Nonparametric Bayesian Deep Visualization

NPDV t-SNE (2008) PaCMAP (2021)
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‘ Nonparametric Bayeisna Deep Visualization: Overview

* Integrate NN-IWMM and a visualization method into a Bayesian model

- Infer X so as to be optimal to estimate V

[ | Y € IEQNXD g ]\ |

©O S o0 | Dimehsionality reduction and Cluétering '
OO0 O; o ) | > ‘via NN-iWMM (introduced in this paper)

g Xe ]R.N xQ ] g | | , L
v | > Visualization by any visualization method
(verm=) S ’
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Neural Network = Gaussian process (Neal 1994)

« Single hidden layer NN with inputs layer x

 I'th output z-(x)is written as:

10/30

_b1+z ij .7

v} () (bo + Z kxk>

N JRTN i S
) Connection
W WL ~ N0, /Ny)
! 0’ Bias
WY b ~ N(0,0)
Ny X
Security Classification ZRIDGESTONE
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‘ NNGP (Neural Network Gaussian Process) (Lee+ 2017)

« Assume /-1 Iayer output =" is GP:
= b + Z 5 ag(x), x5(x) = ¢z ()

» /-layer Mean is O, variance is
K(z,2") = E [z (2)2; (")

=0y + o, B 1 apo,xe) (d(zH(2)o(z; ()]

* This expectation can be computed by:
(1) GP regression (2) Numerical approximation
(3) Analytical solution for specific ¢ like ReLU
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‘ NNGP (Neural Network Gaussian Process) (2)
 When ¢is RelL,U (Cho&SauI 2009, Lee+ 2017) :

K4z, 2" —O'b—l— \/KE W, ) K1 (2!, o)
X (sm@ﬁ,xl,—l—(ﬂ—ee 1)C089£ 1)

12 /
Hi . =cos Kz, o)
’ VK (z,2) K (2!, 2

» Multi-layer NN is obtained just by matrix multiplications!
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‘ Nonparametric Bayeisna Deep Visualization: Overview

* Integrate NN-IWMM and a visualization method into a Bayesian model

- Infer X so as to be optimal to estimate V

[ | Y € IEQNXD g ]\ |

©O S o0 | Dimehsionality reduction and Cluétering '
OO0 O; o ) | > ‘via NN-iWMM (introduced in this paper)

g Xe ]R.N xQ ] g | | , L
v | > Visualization by any visualization method
(verm=) S ’
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NN-iWMM: Generative process

 Incorporate ARD-NNGP and «~GMM into a latent variable model

0-GMM

X to be optimized

Vs

N

~

=2
ot

glalelolo
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~

v':no need to be optimized

@ @ 0 # of layers

X
# of units v
@ # of latent dims v
| # of clusters v
ARD-NNGP
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Data generation setup

» Generate 100-dimensional data through NN transformation

* Apply 4 methods including NPDV (MF) to recover the original data

(a) Original 100D space 3D space
o > XX 1
; | },P "
N

Mammoth in
3-dimensional space
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Visualization results

« NPDV (MF) could recover the original mammoth shape accurately

« Some body parts (horn, pow) was found through estimated clusters

(a) NPDV (MF) (b) -SNE (¢) Trimap (d) PACMAP
(2008) (2018) (2021)
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Qualitative comparison @ 20 newsgroups

« Coloring provides intuitive understanding for the cluster structure

 NPDV shows better cluster separation than (b)

“y P
(a) NPDV(t-SNE) (b) VSB-DVM (c) t-SNE (d) PACMAP
(2008) (2021)
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Latent cluster discovery @ Brown corpus

* Visualize plausible topics and their relationships through NPDV

all clusters 3 clusters

Religion

Pious christians rome receive...
- . . .
Zen owes Chinese quietism Buddhism...

Social thought

Nationalism political principle epitomizes ...
Social civilizational factors rooted ...

~I_ Bacteria formed typical activated sludge.
Spectra obtained temperature range ...
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