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Classical Network Representation

" Only one kind of
relation

. Different connections
idistinguishable




Real world examples of
Multidimensionality

7 Relations in different Social Networks (different
qualities)

o Friendship in

~ Work in Linked[f].

~ Music In

~ Photography in flickr
~ Citations about different topics (different qualities)

- Voting relation in different years (different
quantities)



A possible model
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A New World Arises

Statistical Analysis

\

Graph Mining

/

Complex Networks
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Link Analysis
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Community Discovery
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Focusing on the basis

Neighbors(v) Z Degree(v)

Neighborsxor(v, D) =

{ueV|3deD: (u,v,d)e ENBd" ¢ D : (u.v,d") € F}



Dimension Relevance

Neighborsxor(v, D)
Neighbors(v, L)

Neighbors(v, D)
Neighbors(v, L)
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DimRelevancey (v, D) =

[ DimRelevance(v, D) = J DimRelevancexor(v, D) =

MNywvd
ZuENeighbﬂrSet{ﬂ,D) i

Neighbors(v., L)

nuw = | {l € L s.t. xg(u,v,l) — 1} = er XE(H-,.’L-‘J)



Applications
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Generally bad results

Query Log Weighted Dimension Relevance
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Community Discovery

Groups of nodes

densely

connected




What does

multidimensionally densely
connected mean?



Two different concepts of
“Multidimensional Density”




Characterizing these concepts

pe = Z Hd : 3{1.;:.11‘.51"} = EH
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Usefulness In real world datasets
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(d) high p (0.06048) in DBLP-C

(f) high p (1) in DBLP-Y



Not only Community Discovery

* Link prediction (in which dimension?)

* Shortest path (through which medium? How
many hops to/from media?)

* Network models (do dimensions influence each
other?)

* Temporal analysis (using snapshots as
dimensions)
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