]:IIIII

/\"/1-

=

BREDOSRDZICNT S

Ay - #i3 7]—?5’]/ i ]

VIRI I L

SL PN

Mo aT BOEMZTRT HOE - HEdm

daichi@ism.ac.jp

o

R

(daichi@boz.c.u-tokyo.ac.jp <& 5 h &)

TKPEREREVNZILAY T 7LV ARAEVYY —/

AVTA Y
2022-3-9 (7K)

Research Organization of Infor and Systems 3g&

The Instltute of Statlstlcal Mathematlcs :

il



I U &IC

o KNI YVRI I AZ, ENEEHAFTAAOLRMAEZ 7OV 7
NZ2019EN SRS NERZDO 7O 17 DRSS
THH D XTI (2019-2022F )

00 <|> £t ® [ )] = & www.ninjal.ac.jp/research/project-3/institL & () t 5]

L

KPHEFIRHEBIEA ARSI

< EIEZEMSF

National Institute for Japanese Language and Linguistics N I N] A L

cy7 > WIRES > FEAHR7OVI N > BERSBEERHE7OY b > RABORKOELICNT EHEN - BEtH20N7 70—F

RAEOEKROELICHT SEHEMN - MEtHAFEN7 7O—F

» AV RNY—5—
g Kb (e ECRMZTRT)

» SRHEHAR
201948~

BABICERBAREICENT, $HBVWRIRAFEMRIC, BEREOBKREIKEZEL T—KRTEERL, BIRELLREITTWS, <5
U, (1) EOKSRBREED, (2) EOKSICBRHKEMERI LD, FZNEEDLISBANZILTEE S 2Dh =K
WICAND C Lid, BEFRLVERRZCBVWTIRVEELGRANREEDO—DOTHZEEZISND, i, EUEZEHREMICEWN

TREINTVWIERI—/(RBREEAVWNIE, TIVIMEINETFANT—INKREBICBSNDH, LD (1) c&WTIE
Research Organization of Information and Systems M

The Institute of Statistical Mathematics Sl




O3 NDOBEEE

o HARME (LT

S8 - HEFm A

/J\7|<EEI$EEI = (E

I:ll:lﬁj" EEEE'TL//W'

RR)
ST PRI

INETSF (BRREFIIK ¥ AT LT A1 VHFERHR)

IRHEE (FEWHT

o
o
o SNAE (EEHEH
o
o

o H FE—
0]

(

(
IR (ﬁ’* Lh

(R

(R

o TTH;

i ALHgEMREY 5 —)
HOE - eSO
T VI
RIREFIZL K M2)
BRI M1)
(BRIREFIZ K D3)

FR)
FR)

The Instltute of Statlstlcal Mathematlcs '.A I




AHOZINE XA

o IHEFXTIC, 184 ANDEMEFZWcIEZEEX U,
FICHDHE D ’“é“b\i L7,

o VU —KNER%E. RED/IXX)IEYI3 VT
%ﬁéﬁ?btt%i?

Research Organization of Infor and System

The Instltute of Statlstlcal Mathematlcs 'Jl



r%;ﬂ%d)’}{ﬂﬁj @ﬁJ g‘uu
o . BATBUIETHEREZTH., ZHIThnTW3
o BT ! O—-/\REFHBEEMASR (2020~)
https://corp-lang-var.blogspot.com
o HAASHEBUIE : ZHOMENBEHERSNTWND

a gay (1900s) b c

awful (1850s)
broadcast (1850s)
ay (1950s
gov.{ ) broadcast (1900s)
/ awful (1900s)
gay (1990s) T~ awful (1990s)
broadcast (1900s)

(Hamilton+, ACL 2016)

Research Organization of Information and Systems 3§&

The Institute of Statistical Mathematics & 'Jli



A 7O 7 O O—F

o EEMO@ERI—/CXCHIHBFAL T, ERITHENT
- EDOSTEDEKRN

— EABRICED> DD

ZHatHY - MENICKRE T 55~

T F—LE, MENEF—LD2F—LICHITT
R AEESD T

o KV VUNRIITLDHERKRTIH., T—IEFTF—LDRE
BEO, BELEHATRZINTUVWABNLP - SEFDERR
ICEEEWCIEEET

Research Org of Infor

The Instltute of Statlstlcal Mathematlcs g 'Jl



CNETCOSEFZTODIHME DEL
e WRERBDEEZREE LKL

— COEEN, ENKSWEbh->TcONEHRET S

— BASENIBOFEMT Z= & KRER

— BEtARICEDCEH7O0—F%Z=BIiET

e SEFTIE. ™~DZE() EWSET. BRUHMDSHRN
[BEESINTWNE I EHZL

o THZH. ERDEABKFHNDNEREILICHETM < DHV?

Research Org of Infor and Systems SLmil

The Instltute of Statlstlcal Mathematlcs :A




ENBT—INHBDH?
-atgakﬁ@ EONTWET—%

Name Language Description Tokens Years POS Source

ENGALL English Google books (all genres) 8.5 x 10'"  1800-1999  (Davies, 2010)
ENGFIC  English Fiction from Google books 7.5 x 10'®  1800-1999 (Davies, 2010)
COHA English Genre-balanced sample 4.1 x 10%  1810-2009 (Davies, 2010)
FREALL French Google books (all genres) 1.0 x 10" 1800-1999 (Sagot et al., 2006)
GERALL German Google books (all genres) 4.3 x 10"  1800-1999 (Schneider and Volk, 1998)
CHIALL Chinese Google books (all genres) 6.0 x 10’ 1950-1999  (Xue et al., 2005)

Table 1: Six large historical datasets from various languages and sources are used.
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O =
Ovview m; INTRODUCTION to CHJ
I
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. Coupled DP

Coupled Dirichlet process (318 & AIZZ%)

« HDHHY FT—=T EICNADAD WD ET B,
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Penalized Potts model
« IREEEICHT L TRFILT 4 HZAND

quc?(SuS )+ AZSU S; €{1,2,--,00)}

i<j

c TR D EAL; S =22q9Z:6(5,9)

« KB ZH LN LORDDDTIFRL
NRFILT 4 TIRREHZ RO B
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Vs =4R : 1st order transition, S#R : 2nd order transition
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¥ 1T 11 TUL\ % (Physical ReviewPRL)

“Extracting information from S-curves of language

change” (J. of Royal Society Interface, 2014) Z#&7T
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o BFINTREEL TWBREEDIER p(t) 1.
R U CTUVVR VWMERDfESR 1-p(t) I
o) DEBBZ+RN—AZA V) ZMA T 705 —T
Zit 9 %76 (BassET /L),

dp(t
% = (a + bp(t))(1 — p(t)).
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1. p(7—%a=0) & p(T— % |b=0) DIEXRZ L X T,
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- AENTHBEXRG

G — Gexo - b IOER (ﬂ + b>

3. BasstET7r/lx—f{b LTz
0
dt
ZEV, p(t) ZHUEMSD TKOH TAREM g(p)-g(0) %=

iTHEI S

p(t) = g(p(t))(1 — p(t))
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(a) likelihood of exo. factor L (b) strength of exo. factor G (c) strength of exo. factor G
R 0.0 0.5 1.0 0.5 10 0 0.5 1.0
I
l
l

B -> ss (1996)
ss -> B (1901)
Russian -ov (en)

Fa
A

S

mnl
ol

p
Russian -ov (de) | | £

verb abide | | X | — H—=—{
verb burn | | X ] F(Il—{ f—{jb{
verb chide | | * &Y ——x
verb cleave | | % ] }-l b H F{I:F—|
verb light | | ¥ @-| IE:\—(
verb smell || | X H }-l:X:—|
verb spell | | £ ] >ED—{ I—i X |-|
verb spill | | * I =
X

verb thrive

verb wake X X }—Iﬂ{

| | | | | |
median (%)
285 25 50

most likely result: x uncertainty: |_| I ,_|
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(cf. grassroot changes in linguistic systems, 2014)
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Feltgen+ (2017)

e Feltgen, Fagard, Nadal, “Frequency patterns of sematic
change: corpus-based evidence of a near-critical
dynamics in language change”, Royal Society Open
Science, 2017.
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FIG. 10. Number of millions of occurrences per decade in the Frantext database. Exponential fit
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TF I L DOBE

e X : new form

(SZARC, Tl TT D EER)

e Y ! original form
(3XARC,; TD B 2=
HEH ERTERE

u? BEARRICC, TDFE

X(t) - BRI HK 1T SC, TDXD IR [o]#K

fit) 1 Co&Ci% a&btxwgéfx‘bﬂ’]ﬂﬂ% 2
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