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Providing a Link Prediction Model based on Structural and
Homophily Similarity in Social Networks

Alireza Eshaghpour!, Mostafa Salchi?>* & Vahid Ranjbar?
12 Faculty of New Sciences and Technologies, Tehran University, Tehran
3 Department ol Computer Engineering, Yazd University, Yazd

Abstract

In recent years, with the growing number of online social networks, these networks have become one of the
best markets for advertising and commerce, so studying these networks is very important. Most online social
networks are growing and changing with new communications (new edges). Forecasting new edges in online
social networks can give us a better understanding of the growth of these networks. Link prediction has many
important applications. These include predicting future social networking interactions, the ability to manage
and design useful organizational communications, and predicting and preventing relationships in terrorist
gangs.

There have been many studies of link prediction in the ficld of engincering and humanitices. Scientists
attribute the cxistence of a new rclationship between two individuals for two rcasons: 1) Proximity to the
graph (structurc) 2) Similar propertics of the two individuals (Homophile law). Bascd on the two approaches
mentioned, many studies have been carried out and the researchers have presented different similarity
metrics for each category. However, studying the impact of the two approaches working together to create
new edges remains an open problem.
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Similarity mectrics can also be divided into two catcgorics; Neighborhood-based and path-based.
Neighborhood-based metrics have the advantage that they do not need to access the whole graph to compute,
whercas the whole graph must be available at the same time to calculate path -based metrics.

So far, above the two theoretical approaches (proximity and homophile) have not been found together in the
ncighborhood-based metrics. In this paper, we first attempt to provide a solution to determine importance of
the proximity to the graph and similar features in the connectivity of the graphs. Then obtained weights are
assigned to both proximity and homophile. Then the best similarity metric in each approach are obtained.
Finally, the selected metric of homophily similarity and structural similarity are combined with the obtained
weights.

The results of this study were cvaluated on two datasets; Zanjan University Graduate School of Social
Sciences and Pokec online Social Network. The first data set was collected for this study and then the
questionnaires and data collection methods were filled out. Since this dataset is one of the few Iranian datasets
that has been compiled with its users' specifications, it can be of great value. In this paper, we have been able
to increase the accuracy of Neighborhood-based similarity metric by using two proximity in graph and
homophily approachcs.

Kcywords: Link prediction, Homophily similarity, Network similarity, Social networks
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(Kigure-1): The structure of the proposed approach
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(Table-7): The evalnation of best similarity metrics between
homophily similarity metrics on Pokec Social

aSd colud 0.79
55l 0.79
S Bl 0.78
L1k 0.78

g lai Jodxi g (b5, -F-Y-Y

9 Lsfli,:)l Ay oAl OL:.Q @li))‘ )l.:.xn L:.\.uy b&?‘cg uil )

Kasd g 4y CA.QL..:; (5&(5?,%3 'rbi}"));‘.g;" ciL“" J.J.?:J

Gfﬁﬁ diwsd .\.sﬁu‘sn m....ﬁ: \S)LQL—J 9 Sl:_aiaa.h

S35 s 3 Lol il Fsp S ol s (5,65

)‘ &S e @L.AZ‘LA Slaws l.:v ):")e Lb‘_;f})j slass ‘6175549.1

G e parasd Sl eyiwe 0 clalal asil oIS

“59““’5‘ o)Li»l O-l as ),1)' )¢ as .))Y aslllzs

ssteiz! & Sy G5 Sy e a8 Gl )
LSLJBA}Q u.bL....J )L:.QA )’l colazuw! G‘Jf “\‘i’l? b\..a).:...uﬁ)\)
‘)‘)9“" Zaazd )i:'.*'\ii b 9 d\,:hul?m S5 Pr] @lli L
CA:AQ' ‘.g:' aS ol U'3~‘ .\)5‘:\5.0 C}‘AA L>:.~.)‘ e S 6....”.?
8ol Sl il Camgs Ol )3 b Sy 5l Sy o
IS e g A S 50 Dldlae 3 gl o
ol Gl oiland,§ s s Gl ) Ldgesn sl S5
ol ol il 001 5 o] Silalllas 5 sl 3300 40
Y] ulji‘f kﬁo‘)fl;f ‘[34—36] \_'A.....:S \_A-:&é‘} » s..:.ue
E" sldg.ceh dbgjf;iﬁ ks‘]" o..h.n-'g'}\..u.bdg dlhd)s d‘.a.\.."s
@Lb L, QT Jool> colb PRUESAYY lmQT Sleesss Zoond
dh_u‘sétg ‘_Lol> G‘LL;; ..5)5 d.,...ﬂlkia 00l ‘_g)..fu.:i:l:.d
ASS oolddegeme (55, p oudzylae bl b
9 /\) Jj‘.\> ) ul?u) 4)[: rajlc olKils ‘_g)bv.a LSCLQ....>‘
SO sl 00 gs e, 4y azgd L) Sl ol &1 (A
L'S.CLA:.?‘ AL-AJ DQ‘\)AQSAQ_:A 6‘)1\ GanS,oP 6?}3‘5
OQLL—)‘ Lf"’“ u,_v“ )\b bb‘\b-‘l&}o.?.c U’A’“ )| 5&55.3' ‘5)[.7.0

(San] 223

KW C)‘.a.a as )#u‘.o.b ol 0l oo lazw! o..\.,.‘l':bLL Lgl.m)L:.u
S 2 slila Dzl o olaws 4y o2y,oS oas dolad Cleay
)" C«.'"L@‘J)Q ) R é\.»...)l.?r.a AUC )L_:'\M \-«.Ql-\.u) élﬂ)w )‘

RUWW PR WIEVE I S {PORN

Sl 2300 5o ylre o 1 giol Jlara (2L 51 (P Jgu)
il g 5kre e lodial A5 coloac goo gl (Sudgog
O3 4l pale JLaaSS EMans

(Table-4): The results of the cvaluation of best similarity
metries between homophily similarity metrics on IASBS Social
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(Table-5): The evaluation of best similarity metrics between
nctwork similarity metrics on IASBS Social
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(Table-6): The evaluation of best similarity metrics between
neiwork similarity metrics on IASBS Social
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(Table-10): Evaluation results for aggregation homophily
featurces and ncetwork features on IASBS Social.
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(Table-8): Evaluation results for each similarity feature on
1ASBS Social
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(Table-9): Evaluation results for aggregation homophily
features on 1ASBS Social.
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