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5 HEEDEKREL
[SREBIFEBINGRATLTHY, BITEIEL, FEETDREDOFEICERLTLNS]
[Aitchison, 2001]

o ITER: TDM/INI—1DTIE
o HREE: XMDMAHILTH/INF—DEAL
BEE: (X)) HEOEKRDN\Z—DELE

e.g.) “cute” [Stevenson, 2010] DEBKRZE 1L
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o HEEDIEMKIZNfMRER [Harris, 1954] 2> TEE
o HEEDEKRIEIZTOXAR(FBBEEE) ICK>THEMITONEET S
o BERMLGEIKRZEILZI—/\AMNGETILE
o —/\Zl ENGEVWER (MM -BRNLTEESE) TER

FiEFFRR

o HIENEIRIFZALV-Fi% [Kulkarni+, 2015; Hamilton, 2016; Bamler+, 2017]
o ETIDHENBRSZENEHIICRITS

o rEYIETILERLVE-FEE [Emms+, 2016, Frermann+, 2016]
o EFLOWENETFEELABRELEFMIVZZEMNTES
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1853
1900

1949
2003

The driver made room for the trunk on the top of the coach.

The chair passed the coach, which immediately fell in behind it,
the horses proceeding at a walk.

Tell him if I start coaching , it’ll be as a head coach at a top school.
The head football coach’s absolute dictatorship

of the football field was reproduced.

{driver, make, room, trunk}

{chair, pass, fell, horse, proceed, walk }

{tell, start, coach, head, top, school}
{head, football, absolute, dictatorship, football,
field, reproduce}




F1TH22: SCAN

SCAN: Dynamic Bayesian Model of Sense ChANge [Frermann+, 2016]
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Se{T8F%2: SCAN

AZRYCDERBE GEEA=TSLETIV)

Draw k% ~ Gamma(a,b) V
for time interval t = 1..7" do . 4 C;R ) PHHL) - - -
Draw sense distribution v

¢lpt ke ~ NG| BEAZIILETIL 1 ,
for sense k = 1..K do
Draw word distribution
PRI kY~ N (G (1R 4yt LR 1Y) t-1 Dy t+1

for document d = 1..D do
Draw sense 2% ~ Mult(¢") ‘ o -
for context position ¢ = 1..1 do ~ *\ J K
Draw word wi ~ Mult(y*") ;,},)
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F1TH22: SCAN

GMRF (Gaussian Markov Random Field) Z AU =B R 5 HL5E

P s LA
Gaussian Markov Random Field } '\a,bw BR A ORRHER

Draw k% ~ Gamma(a, b) _ f{ \
for time interval ¢ = 1..7 do - - {gt1 Pt @ i

Draw sense distribution

P~ KO ~ N (5(¢1 + 911, k9)
Draw word distribution
PR Y ~ N (G (IRt TR o) t-1 D t+1
for documentd = 1..D do @ @ @
K

Draw sense 2% ~ Mult(¢")
EE-BEESMORHEAER k¥

for context position ¢ = 1..1 do
Draw word wi ~ Mult(y*")
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IREF % Infinite SCAN

ERDHH O EIZT1)L1BFR (Logistic Stick-Breaking process [Ren+, 2011])%
%zé trﬁﬁﬁ:ﬁkéxti&é%ﬁ&%QE)J'C#’EEFC%%T)L

¢t : /¢;<J t+1
0 6 i — JVLSBP'&] @HE Z ] %
Apr— G,
[ B I X

eeeeee

11



IREF % Infinite SCAN

Infinite SCANDH#ESE: TOv4{EGibbs Sampler

Stick-breakingZR ¥R 0 Gaussian Prior D #E

- @ b—(x?)
& —
{ ¢t 1 /(ﬁ;{ \¢t+1 }
e Polya-Gamma%} 7 [Polson+, 2013] % N
FL\f=Gibbst > 75— [Linderman+,
20195] 11
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IR%EF % Infinite SCAN

EBRZTEEOETIVIE
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1853 | The driver made room for the trunk on the top of the coach. {driver, make, room, trunk}
1900 | The chair passed the coach, which immediately fell in behind it, {chair, pass, fell, horse, proceed, walk}
the horses proceeding at a walk.
1949 | Tell him if I start coaching , it’ll be as a head coach at a top school. | {tell, start, coach, head, top, school}
2003 | The head football coach’s absolute dictatorship {head, football, absolute, dictatorship, football,

of the football field was reproduced.

field, reproduce}

J

0.8 A
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0.0 -

1810 1830 1850 1870 1890 1910

B stage horse come door passenger stop drive take go seat

1930 1950 1970 1990

mm team football head year school say new university basketball coach 13
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o BT —RDER
o HIORBEMISHUTILLI-E#EZE Softmax
EMTHETERDMELER
o BEBKIIBITIBZ-BEENTIEITAIIL
DTS HYUTYUT
o
o AN—ZXFA2(SCAN)ELLEER
o HODEKNSMEMELI-EERSHD
Kullback—LeiblerZa g
o EEZEME 2. 5LEHN LT
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RER1: BT —2ICKDHIREE

BEHN2 .. 508LT—2 0T 5HETSCANEZHEZ H1ERE

3 S T ZInfinite SCANDE548, S =Bk
’\?‘ﬁtg D7 \Z‘ﬁd)KuIIback—LelbIerEEﬁﬁh\/]\él,\

— SESFLEBRBOBEEICHLTEREILZHEETEED

AEEEL Sy 2 3 4 5
SCAN (K =8) | 0.2612 0.2788 0.1031 0.0085
Infinite SCAN | 0.0009 0.0016 0.0044 0.0043




RER1: LT —RIZKHIREE
ERN = 208 T —RIHT BHE

KL divergence:

SCAN = 0.2612, 12 EFi% = 0.0009
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E sense 0 B sense_1 EEE sense 0 B sense 0
W sense_1 E sense_1 Hl sense 0 BN sense_1

SCANDHE EHER

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

EEN sense 0 B sense_1 s sense_0 m sense_1
W sense_0 I sense_1 HEl sense_l1 I sense_1

Infinite SCANDHE#E R




RER1: LT —RIZKHIREE
RN = 3BT —SIHT BT

KL divergence:

SCAN = 0.2788, 12X Fi% = 0.0016
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ERT—4
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EN sense 0
I sense_ 0
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HEl sense_ 2

SCANDHEEHER

EEE sense_2
Hl sense 0

B sense_1
Il sense 0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

mm sense 0 B sense_1 s sense_ 2 m sense_1
W sense_1 I sense_2 Hl sense 2 N sense_1
Infinite SCAND # TE #5 3
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RER2: REREXTE
@ EF—SERNEBES

T—R2tvk
o BEE: Corpus of Historical American
English (COHA) (1810-2009)
o HBZXRFE: BARFEEEI—/X (CHJ)
(1874-1997)

o NRHBEZIMA / SWHAISEELR=
) Ry 1ERL
2l

FEEI—/\REALS

R—RF4 (SCAN) & 8%

ER D coherence&diversity
i

HEE / BAREI—/\REAWS

N
Od/OOO

a—R2 FR BFERL

COHA (3EE) | 18102009 142,587,656

CHJ (HZAGE) | 1874-1997 36,701,284
HiFE FR A=y MI BRI AX
image 1810-2009 19,499 19,104
nature 1810-2009 83,188 33,375
pass 18102009 36,605 24,555
record 1815-2009 33,992 23,886
coach 1811-2009 9,758 11,962
power 1810-2009 142,527 42,932
il 1895-1997 92 634
E b #HTe | 1887-1997 647 2,083

18



RER2: BT —2Z A5 / 9

LRI
e Coherence: A —iEEZMNDHER L E
N7 DERMNGEUEN R
e.g.) f(political, party) + f(political, government) ...

o Diversity: ® TOER FRBEFEDIHLE
N<BWIAZ—IGEENEFENDIH

e.9.)20 /21 = 0.952

Sense 1

political
party
europe

war
government
country
economic

Sense 2

congress
constitution
government
executive
law

court
legislative

Sense 3

plant
water
electric
purchase
supply
nuclear
steam

powerMDiE&E-HEN
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RER2: BT —2Z A5 / 9
Coherence (BEBkD— K %) &Diversity (FEE|D Z k%, FET K M) ICTHELVTSCANE
HBZ5M%RE

o SCANZEZHZEIMICHTETELVO, "BRITEENHETLES
o “EEXIEEZEZ{ES/ U Infinite SCANI(XCoherence, DiverstybHIZR LY

Coherence Diversity
SCAN (K = 8) 0.124 0.275
Infinite SCAN 0.146 0.398
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RE- iU% | | | ‘

Y& HEE = ‘coach’ DHEERR

o HEFEINT-IEZERH=2

o “BH'D'FEVUYLLSEIRN
B, “IEEPIREER LT
BIRIZZEAE

o
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1810 1830 1850 1870 1890 1910 1930 1950 1970 1990

I stage horse come door passenger stop drive take go seat
I team football head year school say new university basketball coach
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¥R BEE = ‘power DHETERER

HESIN-EEH =6

BEXEM->-E K

o EHELEDAH

o AL/ FBEHEDBARD
ERITE A

o %ﬁb(iiht | ZECRIIZHE
-2k
o HAE
o BUARKILA /R
o BAIEN

i F

0.0 -

FHUNEE / 24T

1810 1830 1850 1870 1890 1910 1930 1950 1970 1990

god love heart thy life death spirit man know felt

get go take play white stay shot pull pick want

intellectual mind human mental knowledge creative nature moral great imagination
political party military europe war government country great economic balance

plant water electric purchase increase supply steam nuclear cost production

state congress constitution government executive law exercise grant court legislative

22



KER2: RT—HZRV-FIE / 24T

HREE = FW O#ERR

o MHEINI-ZEEH=3
o IMFREROEKRMNSHRH

K"ELVHERRIZZELE
o HEIN-FHFRALLFEHEER
DRENDLHENLY

#1900 - 1950H =Y DT —E2 M R/IN—R % 1=
HIEBIELIETTETINS
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o FULVOREE (B IZHIT
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e Infinite SCAN: BEDEKRELLEEHZRFHEIT SBIMEVIETIL
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o FEEBOBEMEICKT S EEFTE
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