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Good afternoon



Step 1: 

적절한 Measure 정의

Step 2: 

데이터상에나타나는특징관찰

한장요약

Step 3: 

모델을통해현상재현



제의도는아닙니다만……;;;





죄송합니다… 기계학습이아닙니다…



물리학자들이 (데이터로) 

사회현상을
연구하는방법에대해…

한장요약



도대체누구세요?

Ph. D. in Statistical Physics

Future Information 
Analysis Center

초록창….

이때보다살이좀쪘네요….



대학원

직장

인줄알았으나…

카이스트서울캠퍼스



도대체누구세요?

Ph. D. in Statistical Physics

Future Information 
Analysis Center

초록창….

이때보다살이좀쪘네요….



Physics?





1. 냉장고문을연다
2.코끼리를넣는다

3. 문을닫는다

코끼리를냉장고에넣는방법



Python

#!/usr/bin/python

냉장고 = []

냉장고.append(“코끼리”)



코끼리를
부피가없는구체라

가정한다

물리학적방법



교수님…



도대체누구세요?

Ph. D. in Statistical Physics

Future Information 
Analysis Center

초록창….

이때보다살이좀쪘네요….



Classical physics

ElectromagnetismQuantum physics

Statistical physics



통계물리학: 미시적(micro) 성질→상호작용(interactions) →거시적(macro) 성질

자석

이상기체

완벽하게규칙적
완벽하게무작위

미시적성질

거시적성질

Slides courtesy of Sang Hoon Lee @ GNTECH



Sandpile model

Percolation

Ising Model

Random walk



개성



S. Fortunato et al., Phys. Rev. Lett. 99 (2007) 

F. Radicchi et al., PNAS. 105 (2008) 

M Karsai et al., Sci. Rep. 2 (2012) 

M. C. Gonzalez et al., Nature. 453 (2008) 

사회현상에도
보편성과임계현상이

나타납니다



주로이렇게쓰입니다…

http://entireboy.egloos.com/m/3601069



“물리학자들은다른사람들의학문을침범하기에더없이적합한사람들이다.물론
대단히 똑똑한 탓도 있지만 일반적으로 연구대상에 대해 그다지 까다롭게 굴지
않기 때문이다 . 물리학자들은 스스로를 아카데미라는 정글의 제왕 쯤으로
생각하는 경향이 있고, 자신들의 방법이 일반의 수준보다 높다고 여기면서
자신들의영토를 물샐틈없이 수호한다. 하지만그들의또 다른자아는하이에나에
비견될 만한 것이어서, 쓸모가 있을 것 같으면 생각이나 기법을 기꺼이 빌려오고
남들이풀지못했던문제의뿌리를뽑으며즐거워한다.이런태도는약삭빨라보일
수도있지만이전까지물리학이제외되어있던영역에그들이등장하면서위대한
발견이나 자극으로 이어지는 경우가많다. 수학자들이 가끔 비슷한행동을 하기는
해도 새로운 문제의 냄새를 맡고 흥분한 굶주린 물리학자들처럼 맹렬하게
덤벼들지는않는다…”

-던컨와츠 (Duncan J. Watts), “Small World:여섯다리면건너면누구와도연결된다 (Six Degrees)”중…

물리학박사 (Cornell University)
↓

사회학교수 (Columbia University)

Slides courtesy of Sang Hoon Lee @ GNTECH







Credibility issue…

Anyone can edit:
Editing by non-experts



Credibility issue…

Anyone can edit:
Editing by non-experts

Not everyone acting for the public:
Vandalism



Vandalism



There are many conflicts of interest:
Wikipedia Edit War

Anyone can edit:
Editing by non-experts

Not everyone acting for the public:
Vandalism

Credibility issue…



Dokdo Takeshima!

Wikipedia edit war



Dokdo
→ Liancourt Rocks
→ Takeshima
→ Dokdo
→ Dokdo

→ Liancourt Rocks
→ ?

Wikipedia edit war



1) T. Chesney, An empirical examination of Wikipedia's credibility, First Monday 11, 11 (2006).

However, in the real world.

http://dx.doi.org/10.5210/fm.v11i11.1413


1) T. Chesney, An empirical examination of Wikipedia's credibility, First Monday 11, 11 (2006).

However, in the real world.

Only 13% of articles in Wikipedia 
have perceptible academic errors1)

http://dx.doi.org/10.5210/fm.v11i11.1413


1) T. Chesney, An empirical examination of Wikipedia's credibility, First Monday 11, 11 (2006).
2) J. Giles, Internet encyclopedias go head to head, Nature (London) 438, 900 (2005).

However, in the real world.

Only 13% of articles in Wikipedia 
have perceptible academic errors1)

The number of typos and scientific errors in Wiki 
are less than traditional encyclopedias2)

http://dx.doi.org/10.5210/fm.v11i11.1413
http://dx.doi.org/10.1038/438900a


1) T. Chesney, An empirical examination of Wikipedia's credibility, First Monday 11, 11 (2006).
2) J. Giles, Internet encyclopedias go head to head, Nature (London) 438, 900 (2005).

3) F. A. Nielsen, Scientific citations in Wikipedia, First Monday 12, 8 (2007).
4) C. A. Haigh, Wikipedia as an evidence source for nursing and healthcare students, Nurse Educ. Today 31, 135 (2011).

However, in the real world.

Most of Wikipedia articles and editors 
tend to refer to reliable scientific sources3),4)

Only 13% of articles in Wikipedia 
have perceptible academic errors1)

The number of typos and scientific errors in Wiki 
are less than traditional encyclopedias2)

http://dx.doi.org/10.5210/fm.v11i11.1413
http://dx.doi.org/10.1038/438900a
http://dx.doi.org/10.5210/fm.v12i8.1997
http://dx.doi.org/10.1016/j.nedt.2010.05.004


As the results



G Iñiguez et al. (2014)

Y Gandica et al. (2015)

Previous studies

Trust issue
- B T Adler et al.(2008) proposed a method 

that computes  quantitative values of 
trust for the text in Wikipedia articles.

War state
- T Yasseri et al. (2012) and G Iñiguez

et al. (2014) analyzed and modeled  the 
dynamical  features of editorial wars in 
Wikipedia.

Super editors
- Y Gandica et al. (2015) modeled the 

Wikipedia editing process  especially  
focused on the “super editors”.



Limitations

Editor number as the unit of time
- Edit number may not correspond to the real time.
- Example: Jesus (every 4.8 hours) vs KISTI (every 6.4 days)

Limitation in editing scale
- Article sizes increase over time, thus an edit affects a 

smaller proportion  of an article as time goes by, on average.
- Moreover, authors can add or delete different amounts of 

contents for every edit.



Number of edits (Ne)
Total number of edits from the onset of the article

Number of editors (Np)
Total number of editors who edit the article at least once from the onset

Article’s size (S)
The current size of a Wikipedia’s article in bytes

All of the followings is measured at the last edit of data
(English Wikipedia dump of December 2014)

Article’s age (T)
The time period between onset of the article and the last edit

Our Characteristic Measures (for an article)

J Yun et al. PRE 2016
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Per unit time

Article size = Article size / T
# of editors → # of editors / T

# of edits → # of edits / T

: An article in Wikipedia
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: An article in Wikipedia

y= 900x
y= 25x

y= 0.9x
y= 0.5x

Two article types:
a single edit involves

0.9 editors or 0.5 editors

Two article types:
a single editor produce
900 bytes or 25 bytes



Mechanism behind the categorization:
Agent-based model study



Real Wikipedia

# of articles
34,534,110

# of editors
40,536,451

Too Complex!



Model Wikipedia

# of articles
1

# of editors
10,000

Real Wikipedia

# of articles
34,534,110

# of editors
40,536,451



Degree of reference (p)
Credibility of the topic in the Wikipedia compared to the other sources

Key ingredients of the model

VS



Degree of reference (p)
Credibility of the topic in the Wikipedia compared to the other sources

Motivation of edit (q)
Significance of the topic as the common interest of society

Key ingredients of the model

VS



Degree of reference (p)
Credibility of the topic in the Wikipedia compared to the other sources

Motivation of edit (q)
Significance of the topic as the common interest of society

Attachment
Engagement of an editor toward topic based on her/his given effort

Key ingredients of the model



Article size / # of editors 

# of editors / # of edits
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Inequality in contribution



B. Heaberlin and Simon DeDeo,
Future Internet (2016)

And indeed observed

The inequality will be 
increased with time

A few number of Super-editors 
dominate the entire system now



Limitations

Limited to English editions
- There are 273 editions of languages (as of 2016)



863 editions in total

Limitations



Is the contribution inequality from 
the innate nature of communal datasets?

Question



Total 863 editionsEnglish Wikipedia
(Single Edition)

Dump of 2016-03-05



Is there any possible universality?

Question



Number of edits (Ne)
Total number of the edits from the onset of the Wikimedia project

Number of editors (Np)
Total number of the editors who edit the Wikimedia project at least once

Number of articles (Na)
Total number of the articles in a certain Wikimedia project

Size of the Wikimedia project (S)
Current size of a projects text in bytes

All of followings is measured at last edit of data

New Characteristic Measures (for a project)

J Yun et al. Nat. Hum. Behav. 2019



Single Wikimedia project

Universal growth patterns



~0.70 ~0.85 ~0.87

As more edit performed, 
the productivity of the project is decreased

Growth as a function of Number of edits



~0.77 ~1.02

As the number of the articles increased,
the rate to introduce a new editor is decreasing

Growth as a function of Number of articles



~1.02

Regardless of size, a single editor produces the 
almost equivalent amount of data

Growth as a function of Number of editors



The universal law of 
inequality establishing exists?

Question



0 = Perfect equality

1 =  Perfect inequality

Inequality 
intensified

Universal early growth of the inequality is observed!

Inequality index (Gini index)



Cebuano WikipediaAverage

Total 863 datasets

Number of edits

Gini index

Time(Ne)

T1 T2 T3 T4 T5

0

Inequality index (Gini index)
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…
E101 = 1
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TN+

TN+
E1 = 35
E2 = 80
E4 = 70

…
E98 = 19
E100 = 1

TN-

Pearson’s
Correlation

Fading out of the short-term correlation





Case example: Koavf (English Wikipedia)



Case example: Koavf (English Wikipedia)

9 May 2008
Top 100

1 Nov 2010
Top 2

Debut (2006)
Top 5%

5 May 2019
Top 2



Order without the central authority



B. Heaberlin and Simon DeDeo, Future Internet (2016)



Iron law of oligarchy

All complex organizations, regardless of how 
democratic they are when started, 
eventually develop into oligarchies

Robert Michels, 1911



Mechanistic model



Long-term decay of interest
People tend to lose their interest as time goes by

Short-term stimulation of interest
Events can increase the interest

Attachment
Engagement of an editor toward the project increased by her/his given effort

Key ingredients of the new model



Real world Model

Color = τ

Initializing
phase

Early rising of the contribution inequality

Initializing
phase



A period for a new project
that is not opened to the public



Real world Model

Color = τ

Initializing
phase

Resolving of the shot-term inequality

Initializing
phase



Real world Model

Fading out of the short-term correlation



We should acknowledge 
the efforts of “super editors”



1) T. Chesney, An empirical examination of Wikipedia's credibility, First Monday 11, 11 (2006).
2) J. Giles, Internet encyclopedias go head to head, Nature (London) 438, 900 (2005).

3) F. A. Nielsen, Scientific citations in Wikipedia, First Monday 12, 8 (2007).
4) C. A. Haigh, Wikipedia as an evidence source for nursing and healthcare students, Nurse Educ. Today 31, 135 (2011).

Most of Wikipedia articles and editors 
tend to refer to reliable scientific sources3),4)

Only 13% of articles in Wikipedia 
have perceptible academic errors1)

The number of typos and scientific errors in Wiki 
are less than traditional encyclopedias2)

http://dx.doi.org/10.5210/fm.v11i11.1413
http://dx.doi.org/10.1038/438900a
http://dx.doi.org/10.5210/fm.v12i8.1997
http://dx.doi.org/10.1016/j.nedt.2010.05.004


However, we should concern about
potential biases due to 

the limited pool of editors



Arthur Ashkin Gérard Mourou Donna Strickland





Data
Machine Learning

(or AI)
Data driven

decisions





Nurse
1 Men : 16 Women

Doctor
13 Men : 7 Women



Professor
21 Men : 3 Women

Teacher
4 Men : 16 Women





Physics

Philosophy

Economics

Women are considerable less likely 
than men to be have an article on 
Wikipedia 
across all levels of achievement

M. H. Schellekensa et al. Arxiv:1904.06310



World of white, formally educated, 30-50 ages old 
“Males”

Wikipedia editors surveyed by the Wikimedia Foundation in 2018





- The Speaker: "Wikipedia Vulnerabilities Explored In New Research"
- Asian Scientist: "What The Editing History Of Wikipedia Reveals"

- Gizmodo: "Wikipedia Is Basically a Corporate Bureaucracy, According to a New Study“
- Science Alert: "Wikipedia is basically just another giant bureaucracy, study finds“

- Fudzilla: "Wikipedia has become 20th century bureaucracy“
- Weekendavisen: "Leksikalt kartel" (in Danish)

- Die Tageszeitung: "Der aussterbende männliche Schwarm" (in German)
- Der Standard.: "Wikipedia: Es droht das Ende der Schwarmintelligenz" (in German)

- Actualite ́ Houssenia Writing: "Wikipedia, juste une énorme bureaucratie ?" (in French)
- Boa Informação: "Como a Wikipédia se tornou uma comunidade mais fechada, e como resolver isto" (in Portuguese)

- ギズモード・ジャパン (Gizmodo Japan): "ウィキペディアは少数のスーパーエディターが支配する官僚社会" (in Japanese)
- 한겨레사이언스온: "‘위키백과 15년’문서편집의빅데이터분석해보니…" (in Korean)

- 물리학과첨단기술: "위키백과의장기간편집기록분석을통한위키백과문서의분류와집단지성의형성과정" (in Korean)





Prof. Hawoong Jeong (KAIST)

Prof. Sang Hoon Lee (GNTech)

In collaboration with





Prof. Hawoong Jeong (KAIST)

Prof. Sang Hoon Lee (GNTech)

In collaboration with



여러분과재미있는일을같이할기회가있었으면좋겠습니다~







Size scale of types of Wiki (1)



Size scale of types of Wiki (2)



Size scale of types of Wiki (3)



Size scale of types of Wiki (4)





Clustering analysis (VBGMM)
3-dim feature vector



Clustering analysis (VBGMM)
4-dim feature vector



Clustering analysis (VBGMM)
5-dim feature vector



Correlation by the type of the project



Correlation by the written script



Socio-economic factors



Correlation with the language users



Correlation with the education levels



Correlation with the economic status



Correlation with the R&D investments



Correlation with the research outputs (patents)



Correlation with the research outputs (papers)


