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XLESLARZ A, (BB UIREREARAEANERA,
EARRFHIE W& HPRISCIRZ [BIEDE—FXR,
B— M ERENE (nonrandomness) EitbiaEgtE (locality)
HBIR. XPMREERREIEIVR, BEERE, XEMM

TRE., UHE, WMRIFASBHICEEXER, ABABH
CEXRRNMEMSILTIE.
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I PIRSSBLRTEURE
1. RMERER. REFNHRIMEERIZEIEEYE
2. RBEUE, BERXNTIRFPEARMEHFESINHENER.

(MIX PR EHRERYIN DTSR AN B RIS BRI A T
BNE, FELAIgESERREERIRIAIENIR)

EEEXMFPREREEE, XS ARNS TG IE:
1. BEFEMEINSITAEE (Structural-based Analysis)
2. ETFARBMNSEE (Content-based Analysis)
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(1) ALEERA (FEAARPZERRKERR)

(2) BILARTCMARY (f01EFacebookaH B~ £, MAZEFE—
MRRABRINRR, X RREEERETHNERETRY)

(3) EAILUAENE (REE—MEE. XMEEALENESR, 4
an, Bk, RA. BA; BEBAUR—ELRIEF, —1MIFEF
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EWRENTHIE T2 T BRI GUZFIR) R,

Haksg (&) RENEEEREENSIR{PESLMLE
HEEFAE. A THEXESSE, EEMETEE—LE
HELATRIR XENE 7 ZSESCHFRAMEE—N., =1
ERE M EERARTHEXE T

1. B9 (degree distribution)

BofmERTAE (node degrees) EMRHAINFRTER.,
2. BEEZEEL (clustering coefficient)
BRERHMEE—TMNEEE (transitivity)

3. I ERI<E (average path length) ,
ii’g%@t’dﬁ%ﬁﬁc@—ﬁ\%ﬁzr@E’\Jflzi’gftﬁ%' (ARG
<E).
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1. ESCHHERPMLZE (Real-World networks)

TRZIERERE (BBAR) BURTHFERIMER, EIISCHFRPMNEF, AR, XERENERA
MR EFEEFHUEENAR (RE. BRIE) |, BBABZ BB BERNNESES,

M HAMNKFINESHE, WHRNE, BREEESH (ARRKENE: TREERNEREFNIXE
NP REBRAE— N EEH) .

TEMNEESEMEBENNEARE, FEERRIHSMELLIFESMNERTEZ Mo AKX, FHib, X
—FHE N T Eoh, BEERIEEXEN, MEREZRES.

2. FEHMZE (Random networks) :

MNEEICHAEXRE, MBINE, ENRZREIE, BFERCFIMEICHIRZ X ME, FabEEERaT
VEHEA S—IMERS T, SERE— T ETIERE, BiEHEARERE P EHI— T R BAEE.

Hit, BEA—ETE, N—En M ZBTRFR, REEMIIERIN (REERIHMERS )

ELERY FUOCHHRERIER o) R —X T R &SR INAE.

BEALEIE % AR H ERISEFIE .
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3. MEREMZE (Small-World networks) :

2L HFRINES, BRNERENE, F—1PERTTRZENEEERER/), EFT1EMEHY
BB (BERERRRE) RS,

XFP K EMLHFNEFAEZNENS, BERRA/NMERENE. XMESERNAZERN "7NED
b8 "XHEFRANERE Rk, BEREERAMNAZEN EERZRE/NRIEHEE,.

4. FToRERIMZ (Scale-free networks) :

EREE SRR E SRR, SaESTs 1_15%@-( DEEHIVRY) | BRI, K
P SHMTRE MNMERERIT RRIECH ()7_ HNAXETST/K () - Brh BE—A4&¥, H
EEEEMBASEE A,
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FESIANZBIRIBLSAREL Z 5, MAILAFFREN —SEARANEEINE T .

BB EREEEFTER.

1. il (Centrality)

ﬁ%%f&?—/l\ﬁﬁﬁlﬁslé%*ﬂ’ﬂiﬁﬁfﬁo EEERARRNES, XNMNEERLABRIGNEREIME S RES,

fi[o J AN

RIEEEEAR, AL EZL (Degree) HilvE, $HEMAE (Eigenvector) RME, PageRank. (B4
(Betweenness) FILE. E=M (Closeness) FMVE. H (Group) HuMESE,

2. {&i#BM% (Transitivity) F0fHEME (Reciprocity)

AR TRMNEPISEEITH. EEESTTIEHEITH, UBEeEREE="TRZEFRNEEEEITH. #HE

FeEEENE SR T — 1 ENE.,

3. Y& (Balance) FOib{iz (Status)

E—1ERFSE (signed graph) &, HPFRBDEE—NIELRFS (AILMUERARRKR, WAAKREEA, &
e NE, Taitei) .

MRENIANEFONFFSRBERIRZIER, XFPEHEFEHY.

AIETHFRATSNEF, FHIJBEXTFXEEMAEE—EREN—3UE. §la0, — N ABRRBABHRRAREL

A EBETRE., HEMSES, XM—3IHEAIMRE=%IEN (BIERIAAR) B9EA (=8, =8

f2) LEERFZIEBFA—5504E (BIRRRBIBIREMA) BIEREIREL.
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R MERTEEE

WILEEHR Nodes in Edges in Nodes in Edges in
largest WCC | largest WCC | largest SCC | largest SCC

Facebook 1.000 1.000 1.000 1.000
Twitter 1.000 1.000 0.841 0.953
LiveJournal 0.999 1.000 0.790 0.954
Pokec 1.000 1.000 0.799 0.953
Wikipedia 0.993 1.000 0.183 0.381
vote
network
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Facebook 0.2647
Twitter 0.5653
LiveJournal 0.2742
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Wikipedia 0.1409
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Twitter API

Political leader

+tweet_id

+tweet_id +retweet_id :
Hin_reply_to_status_id} ;

Ftweel_text Fretweel_created _at
+user_id +retweel_user_id
+retweet_user_name

i +user_id

i | tuser_name

i | +user_screen_name

+ | +user_follower_count

_reply_to_user_id

Tweets

Mame Party name FOI.IO.WHS Fallowring User name (since IO.mEd
(millions) (K} i since
joining) (K}
Imran Khan Pakistan Tehreek-i-Insaf (PTI) 10.7 18 @lmrankKhanPTI 6.2 March 2010
Maryam Nawaz Pakistan Muslim League Noon - . January
Sharif (PMLN) 5.4 9.7 @MaryamNSharif 62 012
k-l Bt Pakistan People’s Party (PPP) 3.6 1.9 @BBhuttoZardari  11.4 July 2011

Zardari
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 Location-Based Social Networks (LBSN)
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Collaborative Filtering Model

User E E — (e

|

Prediction Function
() or iy &6
Data Output
. Interaction Function p
tomj B ¢ B — [Bicem—
€;
Input Encoding  Embedding Function

Figure 1: A unified framework of CF models, which contain
four stages: input encoding, embedding function, interac-
tion function and prediction function.

KEY WORDS
« Recommender System
« AUTO Machine Learning
« Collaborative Filtering

=¥ 3¥ ST,
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Algorithm 1: AutoCF: Automated Model Search for CF

9

input :Search space ¥, a learnable predictor P,

performance measurement M, a empty set H, size

of training batch for predictor K; and K3, training
data S.

Initialize the predictor £ with random parameters;

do

Randomly select a (K7 + K3)-size model set Fb from F;
Generate one-hot encodings x, to represent models in
7
Estimate the performance of models in #% with P ;
Choose top-K; model sets F' to train with S;
Evaluate the trained models in ¥ with M :;
Update the set of evaluated-model
H — HU{(f, MIf € F'};
Update P with records in H via loss function in (8).

10 while not meet stop criteria;
11 return desired CF models in H.

Chen Gao, Quanming Yao, Depeng Jin, and Yong Li. 2021. Efficient Data-specific Model Search for Collaborative Filtering. In Proceedings of the 27th ACM SIGKDD
Conference on Knowledge Discovery & Data Mining (KDD ‘21). Association for Computing Machinery, New York, NY, USA, 415-425.
DOl:https.//doi.org/10.1145/3447548.346 7399
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Figure 1
Share of Americans Believing Historical Partisan Conspiracy Theories

1975: The assassination of Martin Luther King
was the act of part of a large conspiracy

1991: President Franklin Roosevelt knew Japanese
plans w bomb Pearl Harbor but did nothing

1994: The Nazi extermination of millions
of Jews did not take place

1995: FBI deliberately set the Waco fire
in which the Branch Davidians died

1995: US government bombed the government building
in Oklahoma City to blame extremist groups

1995: Vincent Foster, the former aide to
President Bill Clinton, was murdered

1999: The crash of TWA Flight 800 over Long Island
was an accidental strike by a US Navy missile

2003: Lyndon Johnson was involved in the
assassination of John Kennedy in 1963

200%: Bush administration purposely misled the public
about evidence that Iraq had banned weapons

2007: US government knew the 8/11 attacks were
coming but consciously let them proceed

2007: US government actively planned or
assisted some aspects of the 9/11 atacks

2010: Barack Obama was born in another country

[ I I I T T 1
1] 10 20 30 40 ah 60

Share of people who believe it is true (%)

Note: From polling data compiled by the American Enterprise Institute (2013), we selected all
conspiracy theories with political implications. This figure plots the share of people who report
believing the statement listed, using opinion polls from the date listed.

Share of Visits to US News Websites by Source

Top news sites

Fake news sites

f T T T T T
1} 20 4 & 80 100

Weighted average of percentage (%)

Note: This figure presents the share of traffic from different sources for the top 690 US news
websites and for 65 {ake news websites. “Other links” means impressions that were referred from
sources other than search engines and social media. “Direct browsing™ means impressions that did
not have a referral source. Sites are weighted by number of monthly visits. Data are from Alexa.

Allcott, Hunt, and Matthew Gentzkow. 2017. "Social Media and Fake News in the 2016 Election." Journal of Economic Perspectives, 31 (2): 211-36.DOI:

10.1257/jep.31.2.211
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ISISTRZUEIE

Global Terrorism and Social Media: A Study of
ISIS

BY
DEEPENDRA CHHETRI
M.Phil

S R, S HE. IR RA—
o %m% : Faj r a I _ Ba S h a e rm%*%}_‘%_\ */‘_T‘%\ SUPERVISOR- AMIT KUMAR GUPTA
BB,

- B WLEFPH. BENEEER. ISISMTHHNAESH
. EFHFREA, BFHE (Islamic State of Cat, &F
KRMA] AR, IREEPW, HmEEISISAIMRiR

FEE)
TN O

DEPARTMENT OF POLITICAL SCIENCE
SCHOOL OF SOCIAL SCIENCES
SIKKIM UNIVERSITY
YEAR 2018
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Tasks:

Graph constructlon reconstructlon network inference, graph identification
: and compression of network data

Link prediction
Graph summarization and visual analytics
Succinct data structures for network-related data
Network representation learning and graph embedding
Reinforcement learning and advanced machine learning for graphs
Graph neural networks

olf-supervised learning on graphs
Pre-trained-models and zero-shot learning for networked data
Causal inference in relational data
Querying and indexing algorithms for massive graphs
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Ethical impacts of algorithms:

Privacy-preserving graph algorithms

Explainable graph algorithms

Fairness, bias, and transparency of graph mining and learning algorithms
Adversarial attacks on network algorithms and graph neural networks

enRig Zutil



HRZME PRI E R
Data types:
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Analysis of heterogeneous, signed, attributed, and labeled networks
—Dynamic network analysis and algorithms for graph streams
Multi-relational graph analysis
—Higher-order graph and network-algorithms
Knowledge graph mining and learning-based reasoning
Mining and learning in graphs with missing information and noise
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Applications:

JGSUOCOOG

Social media analysis through the lenses of networks
Social mining, social search, and social recommendation systems
Social reputation and trust management

Game theoretic and economic aspects on graphs and networ
Detecting, understanding, and combating misinformation - S
Fraud, spam, and malice detection in relational domains

Web-based applications of graph mining (e.g., in economics, sociology)
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