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tal Validation

The ability to detect structural changes in a network over — T
time can be viewed as an anomaly detection problem. We =
propose using a control chart on a network similarity

metric to detect these changes. The similarity metric

ranges from zero (totally dissimilar networks) to one
(identical networks) and is defined as follows:
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sum of the absolute strength differences normalized by
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» S# —strength of link i from network A

» SP —strength of link i from network B
e N — max number of links between both networks
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* Matching Link Ratio (L)is the ratio of the number '
of matching links between networks to the total

number of unique links across both networks. o
* Matching Node Ratio (N,) is the ratio of the
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number of matching nodes (nodes with equivalent IDs)
between networks to the total number of unique nodes regions identified
in both networks. by both similarity

* In-Cluster Link Difference (Lc) provides a measure . .tric and PCA Raw Data
of the within-cluster link strength similarity between
networks.

Same anomalous Time

Rank-k leverage -

’Ihh‘h”ﬂ’zuhhﬁm i.' l QI j‘]." f) ,’, l” ‘ ﬁ‘ly’w " k' I"*fi l

Y Wi ﬂ
A ib‘:&w &ﬂb WA EHI i' e m'\:*\' MU .1{?‘\; ﬁ H“ “1“’ Qatf

MoAaSE X AST

LC:

M S A N PCA-transformed data
M %
Wuﬂ-*\,_ 2
» S/ —strength of link i from network A \ * .
—20 - ' |
: S]!B — strength of link j from network B | | | | \mgk |
Rank-k Leverage L2 Norm
* A\ — binary variable which is one if link i is an in-cluster 30 - i
link and zero otherwise 20- i ' _
* M — maximum number of links in network A 10- | ~ @
e N — maximum number of links in network B 0 = - - . - - . e
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