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ABSTRACT 

This research proposes to develop data fusion tools that allow for the 

simultaneous utilization of qualitative and quantitative data in clustering analysis. 

From the data fusion perspective, the integration of multiple data sources can happen 

at different levels including data level, feature level, similarity level and decision level. 

We categorize methods that have been employed in the simultaneous utilization of 

qualitative and quantitative data, based on the fusion levels. We highlight two critical 

research areas where multiple data sources are to be fused at the feature and similarity 

level, respectively, which implies less information loss and potential flexible 

integration scheme. For the feature level fusion, we extend a probabilistic model for 

the mixed type data modeling to model the dependency between the qualitative and 

quantitative data, and embed the feature identification in the model estimation 

procedure. We also propose a model initialization strategy to reduce the influence of 

the initial configuration on the model estimation. We formulate the model estimation 

in an optimization framework where the penalized log likelihood is maximized. For 

the similarity level fusion, we propose a sub-sampling based method to search for the 

weight configuration in the weight sum rule. We also propose a voting based 

threshold strategy for noise reduction when the max rule is applied. We show through 

empirical studies that fusing quantitative and qualitative data can produce better 

results in clustering analysis than using individual data sources alone. 

 

 


