














7.7 Evaluation

Figure 7.5: A Comparison of Frequent Itemsets in TARtool and WEKA for the

Same Generated Dataset

and ASCII-files in the enhanced generator depends extensively on the parameters
and the output chosen. The generation of binary datasets, i.e. those datasets
without time stamps, needs much more time but less space than the ASCII-files.
The generation of the *.dat-file is 10 times faster than producing the .db-file but
needs many twice as much space. Table 7.1 presents some costs of generation
for datasets with 100 items executed on a desktop with Pentium D Dual Core
2x1.6 GHz processor, 2048 MB RAM under Windows Vista. The generation of
the binary file with 10,000,000 transactions was not executed due to the large

amount of time it would have needed. But it was generated as a .dat-file.
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Table 7.1: Generation Costs for Binary and ASCII Files

.db Dataset .dat Dataset
# of Transactions Millisec. ‘ KB ‘ Millisec. KB
1,000 359 50 157 72
10,000 3,046 436 391 729
100,000 29,891 | 4,340 3,031 7,342
1,000,000 298,672 | 41,826 29,765 | 73,671
10,000,000 || Not executed | 331,875 | 742,164

A question which is still pending is how the generated datasets can simulate
real life datasets. Even though our dataset generator can generate temporal
datasets that are suitable for market basket analysis and for testing the efficiency
of different algorithms, can simulate the customer transactions in both retail
and e-commerce environments, and also able to handle different data format, the
quality of the generated datasets are still not high enough to simulate real life
customers transactions.

Therefore, we need to adjust the items generation strategy to be differently dis-
tributed for example, in some time points the number of generated items may
be more or less than those in a previous or later time period depending on some
criteria that simulates some buying behavior in real life transactions such as the
sales amount of some group of products in a specific time period. For example,
in a dataset that represents customers transactions in a grocery store, the sales
of fresh bread and milk are normally more in the morning hours and in weekends
than those in afternoons. Furthermore, we can develop the process of dataset
generation by building a graph in which nodes represent customers who have

different relationships between each other such as friendship and neighborhood.
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Through those relationships, the customers influence each other in the decision of
buying some product. In that way, we will be able model the purchasing process

much more realistically.
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Chapter 8

Conclusion and Future Work

This chapter summarizes the main contributions of this dissertation, and identifies

future directions to extend this work.

8.1 Summary

In the first part of this dissertation, we developed a new method that considers
data mining during the design phase of retail websites as an effective tool that
participates greatly in having well-structured retail websites. The advantages of
our method is that it saves a lot of maintenance efforts needed in the future. It
also overcomes the drawbacks of the web mining process. Furthermore, it makes
it easy for the retail decision maker to design his retail website in a way that
meets the main requirements and marketing strategies of his business which will
consequently increase the overall profit of the business. When using patterns
extracted using association rule mining, the experimental work showed that the
average cost in regard to the number of links the user may follow during the
process of searching for his target products to finish a session in the improved

website prototype is reduced to 62% in comparison to the average cost of the
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8.1 Summary

standard website prototype. On the other hand, our method reduced the sessions
average time of the improved website to 51% of the sessions average time of
the standard website when using patterns extracted by applying clustering and
classifcation data mining tasks to the target dataset.

In the second part of this dissertation, we studied the problem of temporal
association rule mining. This approach is beneficial in market basket analysis for
both physical and online shops to study customers buying habits and product
buying behavior with respect to different time periods. Through periodical min-
ing for association rules, we introduced a new method that takes into account not
only interesting association rules in the decision making process, but also rules
that do not meet the minimum requirements of the interestingness measurements.
Applying our method in the retail business can give the decision maker a better
idea about the behavior of products with respect to different time periods. It also
enables him to predict/control the buying behavior of products in the next time
period which will participate greatly in the success of such business.

We also presented a new measure that defines the interestingness of frequent item-
sets. The interestingness measure is based on the idea that interesting frequent
itemsets are supported by many recent transactions. This method can be used
either as a preprocessing step to search for frequent itemsets within a determined
interval, or as an extension to the Apriori algorithm to prune non-interesting
frequent itemsets. Finally, as an approach to solve the problem of the lack of
real life or synthetic transactional datasets, we introduced the TARtool which is
a data mining tool and a synthetic dataset generator. The TARtool is able to

generate datasets for both retail and e-commerce environments.
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8.2 Future Work

As a future work to our method of using data mining to support retail websites
designers during the design phase, our method can be tested on synthetic and
real life datasets. A website design method that has a built-in data mining tool
can be developed in order to consider the extracted interesting patterns in the
website design process.

The TARtool can be enhanced to be able to generate biographic information of
customers such as customer gender, age, and address. Further enhancements
are to make it possible to determine detailed attributes of the time stamps being
generated by the TA Rtool and to build visualization tools in order to ease the pro-
cess of reading and analyzing the generated/mined data. Finally, the process of
dataset generation can be developed by building a graph in which nodes represent
customers who have different relationships between each other such as friendship
and neighborhood. Through those relationships, the customers influence each
other in the decision of buying some product. In this way, the purchasing process

can be modeled much more realistically.
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