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ABSTRACT

This thesis proposes a novel clustering method for E-commerce
recommendation systems under the cold-start and sparsity problems. The cold-start
and sparsity problems lead to low performance of the recommendation systems,
especially when these problems occur together. In this thesis, to solve the cold-start
and sparsity problems, we proposed the recommendation methods including the visual
clustering recommendation based on the genetic algorithm (VCR-GAs) and the visual
clustering recommendation based on the memetic algorithm (VCR-MAS). There are
two fitness functions in each of the process of the genetic algorithm and the memetic
algorithm. We also proposed the hybrid between the VCR-GAs and user-based
methods, the hybrid between the VCR-GAs and item-based methods, the hybrid
between the VCR-MAs and user-based methods, and the hybrid between the VCR-

MASs and item-based methods.
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In the experiments, we tested the clustering performance on three synthetic
and five real-world data sets. We also tested the performance of the recommendation
systems on the five real-world data sets. The first data set is the transaction of
purchasing from Gazelle.com, leg wear and leg care e-tailer, collected by Blue
Martini Software on KDD (KDD-CUP2000). The second data set is our private data
set from Thaiherbs-Thaimassage.com (TTS). The third data set is transaction of the
rated restaurants collected by the Department of Computer Science, National Center
for Research and Technological Development in Mexico. In these data sets, we used
ten-fold cross validation to ensure the generalization of results. The fourth data set is
the transaction of the entree Chicago restaurant (ECR) collected by the University of
California on the UCI machine learning repository. The fifth data set is MovieLens
from the GroupLens Research Project. We divided the ECR and MovieLens data sets
into 80% and 20% for the training set and test set, respectively. The F-measure was
chosen as the evaluation measure. Our proposed methods were compared with four
common methods, i.e., the visual clustering method using k-means (VCR-KM), the
frequency-based (FB), the user-based (UB), and the item-based methods (IB). The
results show that the visual clustering was able to properly cluster users-items binary
images. The results also show that the proposed recommendation systems were more

efficient under the cold-start and sparsity problems than the common methods.
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