


based classification rules. Farmer also searches the row
enumeration tree by depth-first order. In [7],
Algorithm Cobbler is proposed to find frequent closed
itemsets by integrating row enumeration method with
column enumeration method. It shows its high
performance by conducting experiments on a data set
with high dimension and a relatively large number of
rows. In [8], an algorithm is proposed to find the top-
k classification rules for each row of the microarray
data set. All of these algorithms aim to facilitate the
mining of frequent pattern by searching the row
enumeration space, and they all search the space in a
top-down style.

7 Conclusions

In this paper we propose a top-down search strategy
for mining frequent closed patterns from very high
dimensional data such as microarray data. Existing
algorithms, such as Carpenter and several other related
algorithms, adopt a bottom-up fashion to search the
row enumeration space, which makes the pruning
power of minimum support threshold (minsup) very
weak, and therefore results in long mining process,
even for high minsup, and much memory cost. To
solve this problem, based on our top-down search
strategy, a top-down style row enumeration method
and an effective closeness-checking method are
proposed. A new algorithm, TD-Close, is designed
and implemented for mining a complete set of frequent
closed itemsets from high dimensional data. Several
pruning strategies are developed to speed up searching.
Both analysis and experimental study show that these
methods are effective and useful. Future work
includes integrating top-down row enumeration
method and column row enumeration method for
frequent pattern mining from both long and deep large
datasets, and mining classification rules based on
association rules using top-down searching strategy.

References

[1] R. Agrawal and R. Srikant. Fast algorithms for mining
association rules. In Proc. 1994 Int. Conf. Very Large
Data Bases (VLDB’94), pp. 487499, Sept. 1994.

[2] C. Niehrs and N. Pollet. Synexpression groups in
cukaryotes. Nature, 402: 483-487, 1999.

[31 Y. Cheng and G. M. Church. Biclustering of
expression data. In Proc of the 8th Intl. Conf.
Intelligent Systems for Mocular Biology, 2000.

[4] J. Yang, H. Wang, W. Wang, and P. S. Yu. Enhanced
Biclustering on Gene Expression data. In Proc. of the
3rd IEEE Symposium on Bioinformatics and
Bioengineering (BIBE), Washington DC, Mar. 2003.

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

(14]

[15]

[16]
[17]
[18]

(19]

F. Pan, G. Cong, A. K. H. Tung, J. Yang, and M. J.
Zaki. CARPENTER: Finding closed patterns in long
biological datasets. In Proc. 2003 ACM SIGKDD Int.
Conf. On Knowledge Discovery and Data Mining,
2003.

G. Cong, A. K. H. Tung, X. Xu, F. Pan, and J. Yang.
FARMER: Finding interesting rule groups in
microarray datasets. In Proc. 23rd ACM Int. Conf.
Management of Data, 2004.

F Pan, A. K. H. Tung, G. Cong, X. Xu. COBBLER:
Combining column and Row Enumeration for Closed
Pattern Discovery. In Proc 2004 Int. Conf. on
Scientific and Statistical Database Management
(SSDBM'04), Santorini Island, Greece, June 2004. pp.
21-30.

G. Cong, K.-L. Tan, A. K. H. Tung, X. Xu. Mining
Top-k covering Rule Groups for Gene Expression Data.
In 24th  ACM International Conference on
Management of Data, 2005.

C. Creighton and S. Hanash. Mining gene expression
databases for association rules. Bioinformatics, 19,
2003.

J. Pei, J. Han, and R. Mao. CLOSET: An efficient
algorithm for mining frequent closed itemsets. In Proc.
2000 ACM-SIGMOD Int. Workshop Data Mining and
Knowledge Discovery (DMKD'00), pp. 11-20, Dallas,
TX, May 2000.

M. Zaki and C. Hsiao. CHARM: An efficient algorithm
for closed association rule mining. In Proc. of 2002
SIAM Data Mining Conf., 2002.

J. Han and J. Pei. Mining frequent patterns by pattern
growth: methodology and implications. KDD
Exploration, 2, 2000.

N. Pasquier, Y. Bastide, R. Taouil, and L. Lakhal.
Discovering frequent closed itemsets for association
rules. In Proc. 7th Int. Conf. Database Theory
(ICDT’99), Jan. 1999.

J. Li and L. Wong. Identifying good diagnostic genes
or genes groups from gene expression data by using the
concept of emerging patterns. Bioinformatics, 18:725-
734, 2002.

G. Grahne and J. Zhu. Efficiently Using Prefix-trees in
Mining Frequent Itemsets. In Proc. of the IEEE ICDM
Workshop on Frequent Itemset Mining
Implementations. Melbourne, Florida, Nov., 2003
http://fimi.cs.helsinki.fi/fimi03/
http://fimi.cs.helsinki.fi/.

M. J. Zaki. Scalable algorithms for association mining.
IEEE Trans. Knowledge and Data Engineering,
12:372{390, 2000.

J. Wang, J. Han, and J. Pei. Closet+: Searching for the
best strategies for mining frequent closed itemsets. In
Proc. 2003 ACM SIGKDD Int. Conf. On Knowledge
Discovery and Data Mining (KDD'03), Washington,
D.C., Aug 2003.

293





