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Large, dense, small-world networks often emerge from social
phenomena, including financial networks, social media, or
epidemiology. As networks grow in importance, it is often necessary £
to partition them into meaningful units of analysis. However, what is
considered meaningful for analysis is data- and use-case specific.
GUDIE uses user-defined criteria to retrieve the relevant context in
order to accelerate and extend analysis capabilities in finance and 1.
other critical networks.

VUDIE, LUDIE, Number of hops
Interest propagation function, Interest aggregation function,
Interest expansion tolerance, Distance decay function
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GUDIE is a message-passing algorithm that returns the most
interesting expansion for each node in a list of nodes, based on user-
defined interest.

High-Interest Nodes:
e Nodes that are closer to the seed
e Nodes in high-interest areas
e Nodes connecting the seed to high-interest areas
e Node interest does not necessarily increase with the node
degree

User-Defined Interest

GUDIE considers user-defined criteria for the expansions to ensure
flexibility and adaptability to different networks. GUDIE's expansions
rely upon user-defined interest functions and the structural properties
of the graph.

V(G) — [0,1]
E(G) — [0,1]

VUDIE: node or vertex interest

LUDIE: edge or link interest

Node and edge interest scores, |, and
I, respectively, are computed according

to the interest functions VUDIE, V(G),
and LUDIE, E(G). At this point, every
node and edge in the graph G has an
interest score.

Interest Propagation

Nodes message their neighbors their
interest score. The interest propagation
process runs for h hops. According to
the interest propagation function,
nodes split their node interest among
their neighbors, and update their
interest according to the interest
aggregation function. After this step,
we have a new propagated interest
score lb .
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The seed expansion process runs on top of G and the
propagated node interest I,h . The expansion starts by

computing the minimum allowed interest for the seed
using the interest expansion tolerance. During
expansion, distant nodes from the seed are penalized
according to the distance decay function. At the end of
the seed expansion process, each node contains the
expansions traversing them.

4. Obtain GraphUnits N
GUDIE uses a map-reduce O
operator to obtain the
subgraphs.

5. Network Analysis
GraphUnits can assist complex linked analysis by
enabling more relevant and concise expansions.
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