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Nc(u) = {v € T'(u)|o(u,v) = €}.
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Algorithm 1 SCAN

Require: G = (V,E), e €R, p € N;
Ensure: clusters C, hubs H, and outliers O;
1: for each unclassified node u € V. do

2 if K¢ ;i (u) then

3 generate new clusterID;

4 insert V& € Ne(u) into queue Q;
5: while Q # 0 do

6: Yy EQ;
8
8
9

R={zeVl]y e z};
for each z € R do
if x is unclassified then
10: insert = to queue Q;

11: end if
12: if z is unclassified or non-member then
13: assign current clusterID to x;
14: end if
15: end for
16: remove y from Q;
17: end while
18: else
19: assign non-member to u;
20: end if
21: end for
22: for each non-member node u do
23: if 3z, y € I'(u), z.clusterID F y.clusterID then
24: label u as hub;
25: else
26: label u as outlier;
27: end if
28: end for
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Algorithm 2 Proposed method

Require: G = (V,E), e €R, p € N;
Ensure: clusters C, hubs H, and outliers O;
1: for each unclassified node u € V. do

2: P = {u};

3 if K¢ ;i (u) then

4 generate new clusterID id;

5: assign id to Vv € Ne(u);

6: else

7 label u as non-member;

8 end if

9: while {Uy,ecp H(w)}\P + 0 do
10: for v € {Uyyep H(u)}\P do

11: if K¢, (v) then

12: generate new clusterID id;
13: assign id to Vv € N¢(v);
14: else

15: label v as non-member;
16: end if

17: end for

18: for u € {Uyyep Hw)}\P do
19: P = PUH(u);

20: end for

21: end while
22: end for
23: while each node u which labeled as several id do

24: if the number of ids < p then

25: compute structural similarities for non-evaluated edges
26: end if

27: if K¢ ;(u) then

28: u is core;

29: refine cluster ids

30: end if

31: end while

32: for each non-member node u do

33: if 3z,y € I'(u), x.clusterID = y.clusterID then
34: label u as hub;

35: else

36: label u as outlier;

37: end if

38: end for
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