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Extracting Clusters by Pseudo-Clique Search
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In this paper, we are concerned with a problem of extracting clusters by finding pseudo-cliques in a given graph
G. A pseudo-clique is defined as the union of several maximal cliques in G with a required degree of overlap. Such
a degree is determined by a user-defined parameter 7. We present a depth-first algorithm for finding maximal
pseudo-cliques whose sizes are in the top N. Based on some simple theoretical properties, effective pruning rules
can be applied during our search. Our preliminary experimental result shows that some advantage of considering
Top-N pseudo-cliques for cluster extraction. It is also verified that the prunings are invoked very frequently in the

search.
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procedure main() :
V <+ the set of vertices in a graph ;
E <+ the set of edges in the graph ;
N <« an integer for Top-N ;
7 < a threshold for overlap degree ;
PC + ¢;
size_num < 0 ;
min_size < 0 ;
FindPseudoCliques(¢, V) ;
return PC ;

procedure FindPseudoCliques(Q, R) :
if size.num = N and |Q| + |R| < min_size then
return ; /* 52 4.2 %/
endif
for each v € R in predetermined order
begin
MC «+— ¢ ;
a+ (2-1)-

(Ql+1;

k < an upper bound of the max clique in G(RN N (v)) ;

if £k < a then
if Vw € RN N(v),
degreeg(rnN(v))(w) < |[RN N(v)| — 1 then
MC +— {RNN(v), ¢} ; /* Bl5 4.4 %/
else
FindMaxCliques(¢, R N N(v)) ;
endif
else
FindMaxCliques(¢, R N N (v)) ;
endif
if mC-eMc C; = ¢ then
if' size_num < N or
| UC eme Ci U QU {v}| > min_size then

’PC<—73CU{UC eme CiUQU{v}};
size_num \{\PC\ | PC € PC}| ;
min_size < min{|PC| | PC € PC} ;
endif
endif
FindPseudoCliques(Q U {v}, RN N(v)) ;
end

procedure FindMaxCliques(Q, R) :
if |Q| > a then
return ; /* B{% 4.3 */
endif
if R = ¢ then
MC +— MCU{Q};
return ;
endif
for each v € R in predetermined order
FindMaxCliques(Q U {v}, RN N(v)) ;
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