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Finding low-tension communities

A community-search problem with opinion dynamics:
find a subgraph that connects the seed nodes and has low social tension.

P CONFORMATION PROCESS

Consider a repeated averaging process where at each step each node
adjusts its conformed profile by setting it to the average of its latent
profile and the conformed profile of its neighbors:

P SOCIAL NETWORKS WITH PROFILES P MEASURING THE SOCIAL TENSION

Each node 7 bears

We consider a social network G = (V, E') where
nodes in V' represent individuals, and
edges In E represent their interactions.

Each individual has his own preferences, habits, opinions, etc.
However, individuals may choose not to act in accordance with their
true prefererences as they try to minimize peer pressure by conforming
their preferences to those of their peers.

an inner tension caused by the difference between
its own latent and conformed profiles, and
a cross tension caused by the difference between
its own conformed profile and those of its neighbors:
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The repeated averaging model is equivalent to choosing f; to minimize T; (G, x, f).
It yields a Nash equilibrium for the tension, not a social optimum.

Results for the 2-hop ego-network of C.Papadimitriou
with single-attribute latent profiles derived from conferences.

VAS NG (7’) Cocktail *}—D:I—{‘ ° }—D:I—{
Each node 7 is associated to | - | oot (o e - o

a latent profile, =;, representing the individual's true preferences, and The social tension of the network is the sum of the individual tensions: CPeel (m) —
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P PROBLEM STATEMENT standardized social tension (main measure) 7(V') = T(V")/(2ep - w2(V)),
2 2 : : : .
Gi K G = (V. E), | e r  seed nodes O C V = E (x4 — fi)" + E - 2(fi = f4) standardized solution size (auxiliary measure) (V') = |E(V’)| /ep, and
Iven a networ — : , latent profiles X and a set of seed nodes : icV (i,5)EE . . - / NGV NG
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find V' C V such that Q@ C V’, the graph G’ induced by V/ on G is connected 8¢ €8 ght ( Y ) (V) (V) /w2 (V)
and T'(G’, x, f) is minimized, where f is computed by the repeated averaging model on G’. where ey, is the size of the minimum spanning tree connecting the query nodes,
and w2 (V') is the average squared edge weight in V.
Example solutions for connecting three seed nodes in the 1-hop ego-network of H.Mannila with single-attribute latent profiles derived from keywords.
Computing the conformed profiles is costly. PSmyth D.Pregibon P.Smyth_,D;Pregibon
. ALGORITHMS Instead, use proxy for contribution of each pair of neighboring nodes. g T ,
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Assign weight w;; = |x; — x| to each edge (¢,j) € E. o . o \ .
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SPANNING-TREE APPROACH TOP-DOWN APPROACH . S Hyvénen ot : .
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Build a spanning tree between the query nodes, lteratively remove nodes until it is no longer possible | ‘ \Seppa/ne\n : Rk Yo °
using the 2-approximation to Steiner tree problem. without disconnecting the query nodes. B eS| | e | .
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Different ways to score the tree yield variants: Different way to pick next node yield variants: \ B. Goethals A" o 2
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