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Analysis and Performance Evaluation of Pattern Condensing Techniques used
in Representative Pattern Mining

o] % <h 2 e r
Gang-in Lee Un-il Yun
R ok
tlol8 mfoldel A &ws] ATHIL Y F& Eokg 7hEHl shutdl Wi siel whold 2 Tl e vlolE [ E vlolEH o]
2EHEH £A F23 e AEE FE57] AT oItk EF o] VMR S F e AFdee B dHolEuola ] T
L 2 SAES U & AHLE £4E F 7 "ol ¥ $EYolE &3] HEH AL JUrk AT o]H T H o]
Eldo] 22 R ©ed] ARt sl dAE A AAE dARTE T o] BEehe RE HUES FESE 71T AEH
R S vpold A2 wolE o] 20] S AR Age] Akl mel SRR W 9] 23 HES st EAE A
o, ool wWE A B 7 ALY e 2 dvh I AEsA AdE Al i B4 ogs g A4 EA7F Ao
719 Hl e vlolyd ISl AW o] TAIE A AstLA, oo A2 RE Jhed BE WY HUES vhod st
= 7o) opd, o]5e] e tE HUENL Ao E 22T £ RS e R d vho|d e /st v #d W E]
AP & =R e AdEE 4 R Ay B A 2Hske dE g4 Sl de SASE JlestaL ol
e Hla g RS gk Ao i He F2 23 W HUES vloldF oy, AR HY gFo] Thsei, o A2
AT AL E mloly A4 FAY F olvk BT 4EE HHES B2A v A A" FEE S0 e 540 3l
o, 53] 29 ¥ I S ol &skd AEE A4S oAl sfAlshs Aol oW d Pu ) S dojuA] et =
ME 22 ERF oA LT 78 £ S tal dAAZRE SHE A UolHAES 7L 7] 7TEE @
AeR7he AAFOEAN, 7 7ol i A, F3 Al R AR 22 AAHQ rhold sl tidl oGS PIA
A W A5H EHEAE Bdnk

]

N
2
2
i}
=
:\I:é
i
=
o
o
o
=)
o
ol
rn:
-3
=)
T

vteld, Hdh #l€, 45 H7h tE A" vlold

ABSTRACT

Frequent pattern mining, which is one of the major areas actively studied in data mining, is a method for extracting useful pattern
information hidden from large data sets or databases. Moreover, frequent pattern mining approaches have been actively employed
in a variety of application fields because the results obtained from them can allow us o analyze various, important characteristics within
databases more easily and automatically. However, traditional frequent pattern mining methods, which simply exiract all of the possible
frequent patterns such that each of their support values is not smaller than a user-given minimum support threshold, have the following
problems. First, fraditional approaches have fo generate a numerous number of patterns according to the featfures of a given database
and the degree of threshold settings, and the number can adlso increase in geometrical progression. In addition, such works also cause
waste of runtime and memory resources. Furthermore, the pattern results excessively generated from the methods also lead to troubles
of patftern analysis for the mining results. In order to solve such issues of previous fraditional frequent pattern mining approaches, the
concept of representative pattern mining and its various related works have been proposed. In confrast to the fraditional ones that
find all the possible frequent patterns from databases, representative pattern mining approaches selectively extract a smaller number
of patterns that represent general frequent pattemns. In this paper, we describe details and characteristics of patffern condensing
techniques that consider the maximality or closure property of generated frequent patterns, and conduct comparison and analysis for
the fechniques. Given a frequent pattern, safisfying the maximality for the pattern signifies that all of the possible super sets of the
pattern must have smaller support values than a user-specific minimum support threshold; meanwhile, satisfying the closure property for
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the pattern means that there is no superset of which the support is equal fo that of the pattern with respect to all the possible super
sefs. By mining maximal frequent patterns or closed frequent ones, we can achieve effective pattern compression and also perform
mining operations with much smaller time and space resources. In addition, compressed patterns can be converted info the original
frequent pattern forms again if necessary; especially, the closed frequent pattern notation has the ability fo convert representative
pattems info the original ones again without any information loss. That is, we can obtain a complete set of original frequent patterns
from closed frequent ones. Although the maximal frequent pattern notation does not guarantee a complete recovery rate in the
process of pattern conversion, it has an advanfage that can extract a smaller number of representatfive patterns more quickly
compared to the closed frequent pattern notation. In this paper, we show the performance results and characteristics of the
aforementioned techniques in terms of pattern generation, runtime, and memory usage by conducting performance evaluation with
respect to various real data sefs collected from the real world. For more exact comparison, we also employ the algorithms implementing
these fechniques on the same plafform and Implementation level.

= keyword : Closed pattern, Data mining, Frequent pattern mining, Maximal pattemn, Performance evaluation, Representative pattern
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