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Abstract  Aiming at discovering causal relationships between frequent episodes, episode rule
mining has been broadly applied in many fields such as sensor data processing, network security
monitoring, finance & securities managing, transaction log analyzing, and so on. To mine the
non-redundant episode rules from an event sequence, an algorithm called Extractor is proposed in
this paper. Extractor discovers all frequent closed episodes and their generators by employing the
support definition of both minimal and non-overlapping occurrences and the depth-first search
strategy, which assures the quality and efficiency of mining frequent closed episodes and their
generators. Moreover, Extractor avoids redundant generator checking by utilizing the Apriori
Property of non-generators. In addition, Extractor generates non-redundant episode rules directly
from frequent closed episodes and their generators, which improves the quality and efficiency of

generating episode rules. Experiments have proved the effectiveness of the proposed method.
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CIN R -8 UEEE.
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Precedure FormRule(FE,min_conf,R)
Input: FE: a set of frequent episodes after checking
closures and generators;
min_conf: a confidence threshold;
R: a set of non-redundant episode rules
Objective: generate all non-redundant episode rules
directly from FE
1. Let R=O
2. For each f€ FE with f.clo=0 do
3. For each g€ FE with g.gen=0 do

4. If gCf

5. Let r=project(f.g)

6. Let a=concat(g,r)

7. If a.s/g.s =min_conf

8. Let R=RU (g, r, a.s, a.s/g.s, a.w)
4.4 BITEH

W € 1 S A4F 7 51 R ESL, min _sup = 2,
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TEITCARNE 1R 23 3 e 5 T3k 6 FR.
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(B 4 (AB) 3
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The projects are involved with the key technology of extrac-
ting representative episode rules from an event sequence. The
research group has been working on many aspects of the pro-
jects since 2006, and many good papers have been published
in worldwide conferences and transactions, such as SIG-
MOD, SIGKDD, ICDM, TKDE, JIIS, KAIS, JCST et al.
Extracting episode rules has received intensive research
in data mining due to its broad applications such as sensor
data processing, network security monitoring, finance & se-

curities managing, transaction log analyzing, and so on. Dif-

ferent from existing related methods, the algorithm Extractor
proposed in this paper can discover all frequent closed epi-
sodes and their generators by employing the support defini-
tion of both minimal and non-overlapping occurrences and the
depth-first search strategy., which assures the quality and ef-
ficiency of mining frequent closed episodes and their genera-
tors. Moreover, Extractor avoids redundant generator chec-
king by utilizing the Apriori Property of non-generators. In
addition, Extractor generates non-redundant episode rules di-
rectly from frequent closed episodes and their generators,
which improves the quality and efficiency of generating epi-
sode rules. Theoretical analysis and experimental evaluation
demonstrate algorithm Extractor can effectively extract all

non-redundant episode rules from the given event sequence.



