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ABSTRACT

INTRODUCTION p

The “Social Graph” behind Facebook

https://www.facebook.com/notes/facebook-engineering/visualizing-friendships/469716398919/
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METHOD ENRON DATA

. Edge matrix={e;;(t)} 1i,j €allnodes. t€ {12, ..., T}
ii. Indexto node
iii. Make degree for each node at every time.

1 peeet il _ P
— il . ﬂ - — j .
iv. Pap TE Eab(t) Y };,(t) Eah(t) Pap

V. Rﬂ(t) = Ej for all nodes ]”ﬂj (t)
vi. Detect change pointof R;(t) i = nodes

vii. Discrepancy/Anomaly visualizing by graphs

SIMULATED DATA

Enron 2001-01-01 Enron 2001-01-03 Enron 2001-12-05 Enron 2001-12-06 Enron 2001-12-07

Enron 2001-01-04 Enron 2001-12-10
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SAS/IML SIMULATED RESULT

Change point detection

submit /R; | - -
endsubmit; /'E

Mean Chart fory

SAS/QC

title 'c Chart for Change Point’;

PROC SHEWHART data=Node_Matrix;
cchart Score*Node; run;

Mean Chart for y

title *Cusum for Change Point’;
PROC CUSUM DATA=Node_Matrix;

XCHART Score*Node
| muo=74 sigmao=.005 h=4.0 k=0.5 delta=1.0;run;
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Subgroup Index {time)
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ENRON RESULT FUTURE WORK

Boxplot of Degree Over Time
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Heat—m_ap of Each Vertex’s Degree Over Time
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