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An Approximate Non-Derivable Itemset Mining Algorithm over Data Streams
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Abstract Frequent itemset mining is one of the traditional and important problems in data min-
ing. Non-derivable frequent itemsets are the condensed reprentation of frequent itemsets, and
they can not only reduce the memory cost, but also make association rules more understandable
for user. Because the bound computations of non-derivable frequent itemsets are high, the au-
thors propose the conception of approximate non-derivable itemsets, and present an approximate
non-derivable frequent itemset mining algorithm MANDI based on itemset idlist. In addition, the
authors present the stream mining algorithm UNADI, which maintains the negative borders of
approximate non-derivable frequent itemsets to conduct efficient incremental mining. The experi-

mental results show that both algorithms are effective and efficient.
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Background

The concept of frequent itemset mining was firstly pro-
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applications in industry, frequent itemset mining has been
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association rules, sequential patterns and so on.

With the growing number of large-scale business appli-
cations and the emergence of new data types,such as massive
data, density data and stream data, traditional frequent item-
set mining can not meet the needs of users, mainly in two as-
pects: the first, a large number of frequent itemsets will be
generated if minimum support is set lowly; the second, fre-
quent itemsets themself include a lot of redundant informa-
tion, consuming a lot of unnecessary store resource and af-
fecting the user’s judgments. Therefore, researchers began
to look for the method to compress frequent itemsets. So far,
several method have been proposed, such as closed itemset,
maximal itemset, non-derivable itemset and so on. In the
above method, non-derivable itemset is considered as the
smallest and lossless condensed representation.

Recently,many non-derivable itemset mining algorithms
have been proposed. Calders and Goethals used the a priori-
based method NDI to mine non-derivable itemsets; Calders
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mining method d{NDI to improve performance; Quick inclu-
sion-exclusion principles were proposed based on arrays to
accelerate the non-derivable itemset mining speed; Calders
and Goethals surveyed non-derivable itemset mining in com-
parison to mining of the other condensed representations;
However,all of these algorithms are over static data sets and
unsuitable for data stream mining. There are some reasons as
follows. First of all, once the data is increased, these algo-
rithms need to re-run to obtain new results; Secondly, these
algorithms need to scan the database many times to calculate
the support, which consumes expensive computational re-
source; Finally, in the case of variable-length item sets, to
determine whether a itemset is derivable, we need to perform
costly computation also. So, the above algorithm can not ef-
fectively process the data stream.

The paper aims to test the feasibility of online incremen-
tal mining of non-derivable itemsets. This ppaper proposes
the conception of approximate non-derivable itemsets, and
presents an approximate non-derivable frequent itemset min-
ing algorithm MANDI based on itemset idlist. In addition, it
presents the stream mining algorithm UNADI, which main-
tains the negative borders of approximate non-derivable fre-
quent itemsets to conduct efficient incremental mining. The
experimental results show that both algorithms are effective

and efficient.



