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Information gathering is an online activity

W People can learn about a wide
variety of topics in Wikipedia

Q People can get answers to their
qguestions in Q&A sites

People can attend MOOCs to
learn about a subject

r') 2 People can be up to date
@ @ : «“« ”
) (@) with latest “news



Opinionated, inaccurate, facts

\X/ Wikipedia:List of hoaxes on Wikipedia 03:21, 20 September 2016

From Wikipedia, the free encyclopedia Barack Hussein Obama Il is a|Kenyan|politician

A Please do not attempt to create new hoaxes on Wikipedia; here is why. (Ba raCk Obama's Wikipedia article)
@hc Ncw uurk @ilucs m North Carolina For Donald Trump 1 Like Page

As Fake News Spreads Lies’ Pope endorses Trump!

Game changer !

More Readers Shrug at the T;.uth r‘ttp:.“s'c-m ngthefed.com/pope-francis-shocks-world-endorses-...

EEE

'Fake news': What's the best way to tame
the beast?

% B 12 FAKE NEws STURIES FRUM THE Pope Fr.emcis Shocks World, Endorses Donald Trump
g MAINSTREAM MEDIA for President, Releases Statement

VATICAN CITY - News outlets around the world are reporting on the news that
Pope Francis has made the unprecedented decision to endorse a US... 3



Solution: Resort to the crowd

Allow users to verify and/or refute information

—
A\ jQuery is not necessary, and window.location.replace(...)
Sta Ck 8080 Jtis better than using window.location.href =, because rep
page in the session history, meaning the user wr ’a'ﬁ‘s"v’e"é& Félb 30 at 4:24
ove rflow v If you want to simulate someone clicking on a lir "  McG
. HTTP redirect, use location.replace . E :{1\’;({ McGeary bo . °
| Ubiquitous in
» [ ] [ ]
7 03:21, 20 September 2016 Q&A, wikis...
L . .
P a0 is a|Kenyan|politician
:'X %:%1 \/ . .
ool l, possible vandalism by MLM2016
WIKIPEDIA : : .
The Free Encyclopedia is an American politician

—

Challenges 1. Users may be untrustworthy
2. Information may be disputed
3. Users need to verify/refute 4



Reliability & trustworthiness

Can we quantify info
reliability and source 2 ¢ o ¢

S

trustworthiness? |

Showcase reliable information,

Why this goal?

fix unreliable information Increase
__information
ldentify (un)trustworthy f@“ﬂ?@ quality

information sources WORTHY 5



Information reliability: key, simple idea

answered Dec 11 "13 at 12:10

A source is trustworthy if:

Its contributions are j j

ope l v v v l s
verified more frequently ' |4 l 3 4 p

1 e musica lly ut
and/or 13:46, 16 August 2015 11:38, 2 September 2015 B 27.6k ©5 66 © 81

Its contributions are ! ll l %( h l |

refuted more rarely ! ————
Challenge

[

[

[

At a time t, a document Verifications: rarer l
» [

may be disputed Refutations: more frequent |,
6 |

[Tabibian et al., WWW 2017]



Information reliability: key, simple idea

A source is trustworthy if:

Its contributions are j j
| 7 WV WV 1
verified more frequently ' ¢ l (R %) l p!

Over time, each document has

Lt:’f a different level of _
inherent unrealibility "
Challenge

At a time t, a document Verifications: rarer
may be disputed »

7

[Tabibian et al., WWW 2017]



Representation: temporal point processes

is a Kenyan politician

Statement additions .[NA(”T \ I_l—l__
|

(one process per document)

>

is a|Kenyan|politician

Ngi(t) 4 — Nes(t)} — >‘/2<

Statement refutations - Nealt) —
one process per statement
fonee P ) Nga(t) 4 S

Barack Obama / n \
From Wikipedia, the free encyclopedia
“Barack T T

bama" redirect here. For his father, see Barack Obama Sr. For other uses of "Barack", see Barack (disambiguation).

Ba bama Il (U s & . I
~Barack Obama: Revision history : | | | | | '
was‘ arr: 03:41, 28 November 2016 Ranze (talk | contribs) . . (301,105 bytes) (+18) . . (E 1 1 ‘)
civil ugl
stpisict 03:32, 28 November 2016 Xin Deui (talk | contribs) . . (301,087 bytes) (-68) . . ( I I t
tat
00:57, 28 November 2016 SporkBot (talk | contribs) m . . (301,155 bytes) (-37)
07:03, 27 November 2016 Saiph121 (talk | contribs) . . (301,192 bytes) (+25) . t p— O t f— T
refutation
source time

! !
Statement: e=(s, t, 1)
1\ 8

addition time [Tabibian et al., WWW 2017]



Intensity of statement additions

is a Kenyan politician

Statement additions .[NA(”T \ ‘_l——'—
: >

(one process per article)

Aa(t) = Y dajk(t—t;) + > wivsgt—m)
\ J

/ ] & EHal(t) ]
[ ' [ ofe ' [ ]
Intensity or rate  Article unreliability Effect of past refutations
(Statements per time unit) (Mixture of Gaussians) (topic dependent; topic weight wy)
Temporal evolution of the Refuted statements trigger the arrival
intrinsic reliability of the article of new statements to replace them
is ajKenyan |politici
Ve \\ - | a?lp e is anpolitician
[ <7 v S —
2 ) NS
B R e L S . 9
b by et e t

[Tabibian et al., WWW 2017]



Intensity of statement refutations

is a Kenyan politician

NA(t)T | \ I_I—I_—

p— Ny (t) 1\ R NR3(t) 1\ R is a|Kenyan p)o(litician
: Nia(t) 4 .—‘—/—
Statement refutations = >
ohe process per statement

-

lt) = (1= Ni(0) [ S Bagh(t+ti— 1)) + W ey, |
r L J \_L_l

Refutations Article ur!reliability Source trustworthiness

¢ happen only (Mixture of Gaussians| (topic dependent; topic weight wy)
once

Intensity or rate 4 The higher tl;t parameter o,

(Statements per time unit)  Shared across statements of 1

an article! the quickest an article gets rqf)uted

[Tabibian et al., WWW 2017]



Model inference from event data

Conditional intensities

{xa@®} {m®}

f:

Events likelihood

D| D|

Z Z logg(tilﬂd(ti)a ¢d7 {'Ys}a Wdl + Z Z logQ(Ai|ti, ,Bd, {as}, Wdl

d=11i:e;€Ha(T) d=11i:e;€Ha(T)

statements additions statements evaluations

o o e e e e e e e e e e S M e e mmm M e e Mmm M e R Gmm M e G Gmm M M e G M e R mmm M e G M M e e M M e S e M e e

Theorem. The maximum likelihood problem is
convex in the model parameters.

11
[Tabibian et al., WWW 2017]



Wikipedia dataset

7 A

#0s Complete edit history of Wikipedia up

1%

W;I;TPE;)IA to JUIV, 2014

—> 50k web sources (with more than 10 additions)

—> Who were used in 100k articles (with more than 20 additions)
by means of 10.4 million statement additions

9 million statement refutations

? 7 ? 9?7¢¢ |

i |

—> 10 topics

t
T

[Tabibian et al., WWW 2017]



Wha
t can
about theghe.model toll
rticle u“"GIiagS
ility?

Batack Obama
¥ m\N\\qped\aA tne free encyc\oped\a
sgarac » and »obal a" redxrecl here: For his fathers se Barack obama or. For other uses of "Barack", see parack (disamb\gualion).
(d»sammgu tion)-
Bar ussel ws ol 12 porn AV s )is 30 Amencd isthe aatn and
grrent res.\den\ e ne first n A qican 1@ and the first P outside ne
on\\r\en\a\ unit of pawal gtadua\ a Unwere\\\j an oo e
was p(eS\dem ard saco Y c . t 0
cvil Aghts axtof 1au9 jtut w atl \ a- a afﬂa- 15 r 9
represen\’\ pistrct i ate it 03‘ ;‘ ?_—BnN . F\ ) \ i 1 106 . 18
Stal s O ent: ga\ns\‘\n( ! anze cont® S - \1\35) N ) (
3:32, ontad! by\es\ (-6
0057+ 28 ot n 201 485 1es) (-3
07:03: 21 ) contr 192 9 1es) (2 )

13



Barack Obama’s biography

Democratic US elections

nomination /
— arrivek‘

1.4 = removal
0.06
0.0 o A S N > 0.00
PSS S S N N

Inferred intrinsic unreliability

Peaks match noteworthy events

Difference between arrival and removal indicates

controve rsy 14
[Tabibian et al., WWW 2017]



Wh
at ab
out
O
fthe 50urc;2?e trustworthi

Batack Obama
From \N\\(\ped\a. yne free enwc\oged\a
“Barack“ and "Obama” (edirect here- For his fathen see Barack obama sr. For other uses of "Barack“, see
(d»sambigua(ion).
Bar: ein obam@ ns P ok UE semn ou' txmal',\‘ 112) por™ August A, 1961) 18 an Amer'\can pu\\\\C\an < tne 440 and
urrent 1€ ent nite states: Heis ne first F ‘E detne
on\mer\\a\ nit s. B nolulu: awd\\, C Notes an te et ence o\, where n
S preS\d nt rvard evie was @ workert ac?®
il Aghts attor 1aud ikl warthe 26 A poiics n WS- GoP Growth F\e\a\we 10 O(‘\g’\na\
ep(esev\\m Al Distric NN front N 1 om ics tn 1WO K MB(C\'\Q ,20\5
Sates sent: 1in
A \rene \ gCD \ rec astels guroP
taces une g cAis \ NN, 29, 2013
A per id W \ A Gay Decembe(
010)-" ocrat ol aNew T P’ @
The N€ ork Time!
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Source trustworthiness

Politics Politics

0.8 0.8
. 0.6
. 0.4
0.2

bbc.co.uk breitbart.com

Probability of refutation within 6 months in a
stable Wikipedia article 6

[Tabibian et al., WWW 2017]



Demo for other pages and sources

http://btabibian.com/projects/reliability/

Wikipedia Demo

Domains

Explore site parameters by typing domain name in following text box.

Submit Query

Articles

Explore parameters of the model trained on Wikipedia corpus by typing title of an entry on
Wikipedia in following text box.

Submit Query
17

[Tabibian et al., WWW 2017]



