ABSTRACT

Progress of science and technology depends to a large extent on the effectual use of
accessible data. Vigorous efforts have been devoted to design the efficient- mechanisms
for mining information and knowledge from large databases. The key step in the
Knowledge Discovery in Databases process is the Data Mining, “consisting of applying
data analysis and discovery algorithms that, under acceptable computational efficiency
limitations, produce a particular enumeration of patterns over the data”. There is a
growing indisputable role of fuzzy set technology in the realm of data mining to establish
meaningful and useful relationships between system variables. Fuzzy sets are inherently
inclined toward coping with linguistic domain knowledge and producing more
interpretable solutions.

The work in this thesis is devoted to study some aspects of fuzzy data mining
techniques for quantitative databases. An algorithm called Fuzzy Pincer Search algorithm
is proposed to mine fuzzy association rules from quantitative databases by searching for
frequent fuzzy grids in both bottom-up and top-down directions. We adopted the fuzzy
approach that splits a non-Boolean attribute into a small number of possible linguistic
terms,

Recently, researchers are motivating the lines of research towards approximate
frequent patterns instead of exact patterns to discover more general, interesting and useful
knowledge. We extended the concept of “dense itemset” from binary-valued to
continuous-valued attributes and proposed an algorithm to mine fault-tolerant fuzzy grids
which are near-to-human perception and approximate, but provide a better understanding
on the global structure of the data set. Three thresholds viz., membership, support,
quorum thresholds are used in the algorithm to regulate the fault-tolerance up to desired
level of the user. ,

Frequent or occasional updates of data may change the status of some patterns
discovered earlier. A fuzzy data mining algorithm for incremental mining of frequent
fuzzy grids from quantitative dynamic databases is also proposed. It extends the
traditional association rule problem by allowing a weight to be associated with each item
in a transaction and with each transaction in a database to reflect the interest/intensity of

items and transactions. We introduced the notion of weighted fuzzy grids that
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encompasses two facets (i) catching novelty in recent transactions and (ii) emphasizing
some interested items rather than the other items. In addition, we deal with “weights-of-
significance” which are automatically get regulated as the incremental databases evolve
and implant themselves in the original database.

The Sequential Pattern Mining task is to discover a sequence of aftributes shared
across time, among a large number of objects in a given database. Maintaining latest
sequential patterns valid on dynamic databases is crucial. We have proposed another
fuzzy data mining algorithm called IQSP (Incremental mining of Quantitative Sequential
Pattern), for incremental mining of sequence patterns from quantitative databases. Our
goal is to extract fuzzy sequential patterns validated on the updated database when new
transactions and new customers are added to the database.

The inclusion of temporal semantics into the traditional data mining has caused
the creation of a new area called “Temporal Data Mining”. As organizations become
more process conscious, management of process data with temporal context is gaining
increased attention. We have developed a fuzzy data mining algorithm for mining fuzzy
temporal patterns from the given process instances. We adopt fuzzy representation of
time intervals embedded between the activities. Initially, we portray the activities with
their temporal relationships through temporal graphs and then the defined data structures
retrieve the data suitable to the algorithm. Akin to k-itemsets and k-dim sequences, we
introduced their counterparts in our work. The functioning style of the proposed
algorithm is similar to Apriori, but differs from it in candidate generation. Our work also
differs with the related earlier work in (1) having optimum number of temporal itemsets;
(2) mining with more temporal relationships expressed between the activities to have a
detailed knowledge of the process flow.
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