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Our setting: Multidimensional Networks

Problem 1 (MCD) Given a multidimensional
network G, find and characterize the multidimen-
sional communities.

CHARACTERIZATION

(a) (b) (c)
Examples of multidimensional communities

Characterization of a community c via γ
(complementarity):

• Variety Vc: # of different dimensions

• Exclusivity Ec: # of pairs connected by
only one dimension

• Homogeneity Hc: distribution of
edges over dimensions

We aggregate the above by their product:

γc = Vc × Ec ×Hc (1)

Characterization of c via ρ (redundancy):

• Redundancy ρc: level of replication of
pairwise connections between any two
nodes

We formulate the above as:

ρc =
∑

(u,v)∈Pc

|{d : ∃(u, v, d) ∈ E}|
|D| × |Pc|

(2)

Characterization of the above three exam-
ples:

(a) γ=0, ρ=0
(b) γ=1, ρ=0
(c) γ=0, ρ=1

ALGORITHM

Algorithm 1 MCD_Solver
Require: G, φ, CD
Ensure: set of multidimensional communities C

and sets of their
charaterization Sγ , Sρ

1: G← φ(G)
2: C ← CD(G)
3: for all c′ ∈ C do
4: c← φ′(c′)
5: C ← C ∪ c
6: Sρ← Sρ ∪ ρ(c)
7: Sγ ← Sγ ∪ γ(c)
8: end for
9: return C, Γ, P

MAPPING FUNCTION φ
We use three different φ:

Connectivity check:

µu,v =

{
1 if {∃ d : (u, v, d) ∈ E}
0 otherwise

Number of dimensions:

νu,v = |{d : (u, v, d) ∈ E}|

Multidimensional clustering coefficient:

ηu,v = 1 +
|Nu,l ∩Nv,l|
|Nu,l ∪Nv,l| − 2

RUN THROUGH EXAMPLE
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Run through example for three instances of MCD_Solver varying the φ parameter

QUANTITATIVE EVALUATION
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γ and ρ in GTD

Network φ
LP WT FGM

|C| Q |C| Q |C| Q

GTD
φµ 122 0.622 192 0.620 74 0.584
φν 109 0.547 197 0.603 65 0.611
φη 165 0.500 194 0.621 78 0.616

DBLP-C
φµ 4625 0.793 4216 0.819 2931 0.860
φν 4685 0.791 4629 0.810 2820 0.881
φη 5983 0.783 4345 0.837 2869 0.903

DBLP-Y
φµ 1632 0.190 5064 0.561 980 0.593
φν 8088 0.591 6397 0.638 754 0.730
φη 8084 0.584 6131 0.643 722 0.723

IMDb
φµ 87 0.415 860 0.494 64 0.442
φν 124 0.483 847 0.541 66 0.536
φη 148 0.460 823 0.507 63 0.530

#communities (|C|) and modularity (Q)

INTERESTING COMMUNITIES
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(a) high γ (0.0081) in GTD (b) high ρ (0.0035) in GTD
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(e) high γ (0.5) in DBLP-Y (f) high ρ (1) in DBLP-Y
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