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Abstract: This paper studies uncertain graph data mining and especially investigates the problem of mining
frequent subgraph patterns from uncertain graph data. A data model is introduced for representing uncertainties in
graphs, and an expected support is employed to evaluate the significance of subgraph patterns. By using the apriori
property of expected support, a depth-first search-based mining algorithm is proposed with an efficient method for
computing expected supports and a technique for pruning search space, which reduces the number of subgraph
isomorphism testings needed by computing expected support from the exponential scale to the linear scale.
Experimental results show that the proposed algorithm is 3 to 5 orders of magnitude faster than a naive depth-first
search algorithm, and is efficient and scalable.

Key words: uncertain graph; graph mining; frequent subgraph pattern
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Fig.1 Anexample of PPl network
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Fig.2 Anexample of uncertain graph database
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Fig.3 Probability distribution of all certain graphs implicated by uncertain graph G, in Fig.2
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6. AL 3 S D P IIHE IR esupp(S)I LS upper;

7. |F upper<minsup THEN Fid FE 4571,

8. FP=FPU{S}:

9. Il DRI S M4 H BB,
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11. |F S AR Wk THEN M 73 7 DFS(S’,D).

Bk AR DAEAIAI, &5 KA FP oh2s Sk D h 40153 D i e 1- 7 BB RS A 1-
TR SR L R DFS % LA S AR IR 18 22 4 I AT IR FE AR S8 3 2R, R AL o (9 4 1 R AL
I Ja BE R a5 4 FP.
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T S LE D P E LR E esupp(S)H) B upper 45 upper<minsup, 13 FE iR 0] LI S S RS 45 12X S

ag M wDdPE
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I B AN S G U 2 R T 3% 1 PRI 20 SR T Uy i) 3o 2 4 5 75 2K (T DFS 4 T BVRT CAM 2 Rty ] DL 75 3 L
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D, %4 °h D=40,L=10,V=5,E=1,I=5T=10,m=0.9,d=0.1; i #& 4£ D; (& ¥ & D=20,L=10,V=5,E=1,/=5,T=15,
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AL L NATVE B2 3~5 AN B0 4. IR i, A SCHR HE 1) W0 B8 ST e 15 U1 B3 5 vE A 1 IR U3 R 8 D B B 7
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Tablel Execution time comparison between the proposed algorithm and the NATVE algorithm
F 1 AICHPE NAIVE S3EPAT I ) ) LA

. Execution time (s) . Execution time (s)
Datasets | minsup (%) Our agorithm | Algorithm NATVE Datasets | minsup (%) Our algorithm | Algorithm NATVE
80 0.00 0.86 80 0.00 0.93
Dy 40 0.00 5.80 Da 40 0.00 4.00
20 0.01 55.71 20 0.01 32.13
10 0.03 171.61 10 0.02 123.05
80 0.00 3.20 80 0.00 0.22
D» 40 0.01 9.42 Ds 40 0.08 9.29
20 0.01 65.57 20 0.25 36.45
10 0.08 232.25 10 3.26 114.27
80 0.01 15.93 80 0.00 443.64
D 40 0.01 53.48 D 40 0.03 3865.90
3 20 0.42 311.05 6 20 0.15 -
10 0.53 2 635.54 10 0.45 -
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E=10,/=5,T=20,m=0.8,d=0.05.D, () 2 % & D=10000,L=100,7=10,E=10,/=5,7=20,m=0.95,4=0.01. 52 ¥ 4 F 4
&l 6(a) T 71~ . S2 3 25 5 U W, A SC S AT IS T BE minsup BOSE 0T 2 350020 3% & R A BE minsup HI3 N, 4
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Fig.6 Impact of the variation of minsup on the execution time of the algorithm
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Fig.7 Impact of the variation of the number of input uncertain graphs on the scalability of the algorithm
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Fig.8 Impact of the variation of existence possibilities of edges on the execution time of the algorithm
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