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Distribution of topics
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semchange
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Data sets

Table 3
Datasets used for diachronic conceptual change detection. Non—English .

Sagi, Kaufmann, and Clark (2009a) Helsinki corpus

Gulordava and Baroni (2011) Google Ngram

Wijaya and Yeniterzi (2011) Google Ngram

Lau et al. (2012) British National Corpus (BNC), ukWaC

Cook et al. (2013) Gigawords corpus

Cook et al. (2014) BNC, ukWaC, Sibol/Port

Mihalcea and Nastase (2012) Google books

- Basile et al. (2016) Google Ngram (Italian)

- Tang, Qu, and Chen (2013, 2016) Chinese People’s Daily

Kim et al. (2014) Google Ngram

Kulkarni et al. (2015) Google Ngram, Twitter, Amazon movie reviews
Mitra et al. (2015) Google Ngram, Twitter

Hamilton, Leskovec, and Jurafsky (2016b) COHA, Google Ngram

- Eger and Mehler (2016) COHA, Siiddeutsche Zeitung, PL™

Azarbonyad et al. (2017) New York Times Annotated Corpus, Hansard

- Rodda, Senaldi, and Lenci (2016) Thesaurus Linguae Graecae

Frermann and Lapata (2016) DATE corpus

Takamura, Nagata, and Kawasaki (2017) Wikipedia (English and Japanese)

Kahmann, Niekler, and Heyer (2017) Guardian (non-public)

Tahmasebi and Risse (2017a) Times Archive, New York Times Annotated Corpus
Bamler and Mandt (2017) Google Ngram, State of the Union addresses, Twitter
Yao et al. (2018) New York Times (non-public)

Rudolph and Blei (2018) ACM abstracts, ML papers ArXiv, U.S. Senate speech

Survey of Computational Approaches to Lexical Semantic Change,

Tahmasebi, BoHrh@ngeolPte ALE s M/ datvitreglbs/1811.06278



Languages worked on

Chineqyanisprisian

Icelandic

Italian

Portugeese
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® embeddings
® neural embeddings

® dynamic embeddings

®
® topic models PS 33 papers at
® word sense induction ® Lchange’19!
® ©o 3 more papers at
® ©o ACL
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Methods

logistic regressi@

benroulli em with context dynamic subword-
BOW incorporated embeddi

requency

aussian processes

hierarchical clustering
Jaccard

LDA

LSA

LSTM

LSTM part-of-speech tagger

split-and-merger
eraph/sankey diagrams

FastText ° P=grdM_ WordEmbedding Networks
CBOW
(WEN)
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Methods

other
methods,
16
38%
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Unigue meeting
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Let’s talk




Bring together our communities

Qualitative approach

Quantitative approach «  Empirical

Empirical «  Corpus-based

Corpus-based * Theory-driven

Larger-scale Smaller-scale

Lower accuracy % 2

Users

High-quality
« (Case-studies

Who need the end-result for
their work
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Future work:

 Evaluation (First keynote)

* Semantic change — sense-differentiated

* Methods for smaller data

* Moving forward: not reconstructing change but planning for future

e Connect computational methods with lingustic theory (Second
keynote)

* Solve problems that exist



prechosen top  entity eval. method time # classes classes modes
#pos #neg (S)ingle/ (M)anual/ span # points time / sense
(P)airs (A)utomatic aware / diff
Sagi, Kaufmann, and Clark (2009a) 4 0 S M 569y 4 2 broad. /narrow. no no
Gulordava and Baroni (2011) 0 0 100% 5 M 40y 2 1 change no no
Tang, Qu, and Chen (2013) 33 12 S M 59 59 3 B/N/novel/ Chill"lgeE'E no no
Kim et al (2014) 0 0 10/10°® S/P M 110 110 1 change yes58 no
Kulkarni et al. (2015) 20 0 207 S M/A 105y /12y /2y 21/13/24 1 change yes no
Hamilton, Leskovec, and Jurafsky (2016b) 28 0 1050 S/P M 200/190 20 1 change no no
Rodda, Senaldi, and Lenci (2016) 0 0 50 S M 1200y 2 1 change no no
Eger and Mehler (2016) 0 0 2161 S/P M 2007190 20/19 1 change no no
Basile et al. (2016) 40 0 _ 5 M 170 17 1 change yes no
Azarbonyad et al. (2017) 24 0 5/562 S M 20/11 2/2 1 change no no
Takamura, Nagata, and Kawasaki (2017) 10 0 100/20% S/P M 64 2 1 change no no
Kahmann, Niekler, and Heyer (2017) 4 0 S M < 1% 48 166 change no no
Bamler and Mandt (2017) 6 0 10 S/P M 209/230/7 209/230/21 1 change no no
Yao et al. (2018) 4/1888% 0 5 M/A 27 27 1 change no no
Wijaya and Yeniterzi (2011) 4 2 5 M 500 500 270 change novel yes yes’!
Lau et al. (2012) 5 5 5 M 43y 2 1 novel no yes
Cook et al. (2013) 0 0 30 5 M 14 2 1 novel no yes
Cook et al. (2014) 7/13 50/1 5 M 43y /17y 2/2 1 novel no yes
Mitra et al. (2015)72 0 0 69,/50 5 M/A 488/2 8/2 3 split/join/novel” no yes
Frermann and Lapata (2016) 4 0 200 S M/A 311 16 2 change/novel no yes
Tang, Qu, and Chen (2016)7’4 197 0 S M 59 59 6 B/N/novel/ Chill"lge’?S no yes
Tahmasebi and Risse (2017a) 35 25 S M 222y 221 4 novel B/N,stable yes yes

Survey of Computational Approaches to Lexical Semantic Change,

Tahmasebi, Borin & Jatowt, 2018, https://arxiv.org/abs/1811.06278
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2019 -2022
The Swedish Research Council

Wp1l: Swedish word sense induction

Wp2: Semantic change

Towards .
. Wp3: Lexical replacements
Computational o
Lexical Semantic Wp4: Applications
Change Detection WP*: Evaluation
University of Gothenburg * Integrated in all work packages

Chalmers University of

Technology -
Stockholm University l S|gn Up for our

news-list to keep posted
a - _




Today’s schedule

9:00 — 9:15 Introduction

9:15 — 10:30 Haim Dubossarsky: Semantic Change in
the Time of Machine Learning, Doing it Right! (Keynote)
(Chair: Lea Frermann)

10:30 — 10:45 Coffee Break
10:45 — 12:30 Session 2 (Chair: Richard Johansson)
12:30 — 13:30 Lunch Break

13:30 — 14:30 Claire Bowern: Semantic Change and
Semantic Stability: Variation is Key (Keynote)
(Chair: Dominik Schlechtweq)

14:30 — 16:00 Poster Session with coffee
16:00 — 16:40 Session 5 (Chair: Simon Hengchen)
16:40 — 17:15 Discussion and Closing

Test your presentations
15 mins before your
session!

Don’t forget to send
them to us!
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Lexical Semantic Change
from a computational
perspective
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Spelling change

Teutschland Deutschland

[
R EEEEEEE gl

© 0 D DDA D ORI DD DD DD DD A O
SCAHA LA LA LR OO S
NN N IR OSN N RN SR N RN AN SRS RS RS 2 N P M M A S
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Lexical replacement:
Named entity change

St. Petersburg St. Petersburg

Petrograd

:!; Leningrad

»
R EEEEEEEE gl

S O P OP OO O ROLSOROL OO
S L LA LSNPS PSSy
N TR DT AT AT AT 0T T QT T DT RPN RYT AP DT DT DT D DT time
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Lexical replacement:

Petrograd St. Petersburg

felitious

happy

»
RS ]

S OSSOSO DSOS O OSOROL OO
SHPALLOSLPELELIN PN L PP P S Sy
N7 R DT AT ART RO AT T QTR QA KDY AP RDT P DT DT DT D AT Time
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dwesSoime
TRV TRV

awesome leader! awesome leader!

time
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What is the problem?

N

St. Petersburg
N

[
R R R R ]

Q M O M O O O M L D OV X D00 O 5 0 0 i
LWV NN ANV A AN QAL VKL O time
NIENIEN I RN SN IS I RO U ERN SN N NN U P A RN MR

LChange'19 ¢ ACL2019  N. Tahmasebi



What is the problem?

e D R - -~

S

[ Interpreting

tAAfl//;All/lA

N

St. Petersburg
N

A

[
R R R R ]

Q M O M O O O M L D OV X D00 O 5 0 0 i
LWV NN ANV A AN QAL VKL O time
NIENIEN I RN SN IS I RO U ERN SN N NN U P A RN MR
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Fvaluation
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Evaluation

signal change

signal
topic, cluster, vector...

':fé} :/Eﬂ :’:ﬂ :’:ﬂ :’:3 collective text
)m' individual text

e\
il individual
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LSC — individually trained embedding spaces

LN

. .. —s o P00
Track an individual et
Q word w over time

= Change
point/degree
detection

multiple
time points

,,,,,
piza

‘ Single-point
embedding space
t.
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Evaluation

minimum optimum medium

< —

signal change

:E} :E} E} :{) E} collective text
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Evaluation

minimum optimum medium

AEEEEEEEE——— S —

\/\/ signal change

'm' individual text

N
il individual
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Evaluation

—_— —_— _— Py ey
— — —~— —~— —~—
—_— —_— P — P — P —

minimum

signal
topic, cluster, vector...

collective text

individual text
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Evaluation

minimum optimum medium

P ——

signal change

signal
topic, cluster, vector...

'g} :fé :’:ﬂ :’:ﬂ :’:3 collective text
'm' individual text

e\
il individual
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Evaluation

minimum optimum medium

signal change

Currently, we do none
of the previous
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Evaluation

Pre-determined list of
e Positive examples
e Negative examples
e Pairs

Top/bottom
results

ways

Controlled data )
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SemEval 2020 Task 1:

Dates:
Trial data July 31, 2019

[ ]
Unsubpervised e o s
Test data Dec. 3, 2019
Evaluation Jan. 10, 2020

Evaluation Jan. 31, 2020
Paper subm. Febr. 23, 2020

Detection

English Latin
German Swedish

https://languagechange.org/semeval
semeval2020lexicalsemanticchange@turing.ac.uk

Barbara McGillivray Dominik Schlechtweg Simon Hengchen Haim Dubossarsky Nina Tahmasebi
The Alan Turing Institute / University of Cambridge University of Stuttgart University of Helsinki University of Cambridge University of Gothenburg



Singal and Sighal change

signal change

signal
topic, cluster, vector...



Interpretable change signal

Rock

Find changes automatically: /\\
find what changes, how it >
changed and when it changed
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Change type

r,rer 7/771
Novel word ' E : //

o a w ac - - o -

Novel word sense ' E ng

- - a a P - o -
Novel related ws ' —
- . . o a - - - o -

7,Vf777771

Novel unrelated ws ' E /
P e - o o o

Death ’

E

hange

Sense-differentiated ’ Single-sense
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Return to individual instances:

Given a word in a document at time t

Mark words that are likely
to have a changed meaning

o

'gay Wi adjective Yo 'gay 4) adjective \a3\

finition of GAY 204 | Ele

1 a: happily excited : MERRY <in a gay mood:

4 a: HOMOSEXUAL <gay men>

b : of, relating to, or used by homosexuals <the gay rights

b © keenly akve and sxuberant : having or inducing high spirits
movement> <a gay bar>

<A Ware's gay Apring Aongs

» »
| L I B S D O O O D D O O N O O I D O D O O N B O B | | N I I I B I I O D O O O D O D O O B O O B B O Y B O

O PO OO RO DD O E PO O PO OO RO DD O D SO
R O PRSI S RN SR S R S SISO IR I S R N S O MR L O
RVTRPTRPTAYT YT RYT RPN RYT T DT R DT DT DT AD RNTRPTRPTAYT T RYT AP RDT T DT R RDT AT DT DT AD
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Who is the end-user?

QX BN
N &N B
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What is the problem?

- s s A - - @ - T & T 4

»
R R R R ]

Q M O M O O O M L D OV X D00 O 5 0 0 i
LWV NN ANV A AN QAL VKL O time
NIENIEN I RN SN IS I RO U ERN SN N NN U P A RN MR

o -
S

- -~

<

I Interpreting -

t 441/;

St. Petersburg
N
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Study Interlinked change
Not cases in isolation




Solve problems
that exist!

Our second keynote:
Claire Bowern
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Not only
reconstruct change
but moving forward:

* Construct archives, store data to
avoid problems in the future?

e Temporal IR?




Open challenges

* Sense-differentiated embeddings
* Methods for smaller-scale data N\

* More languages e
* Methods for testing & evaluation
e Evaluating usefulness for follow-up analysis

* What is computational meaning and how does
it affect change detection?
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