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1. Overview of my research 

    My research interests lie in the area of developing data mining methods for improving 

personalized solutions to business intelligence problems. This is increasingly important 

research area because, as Internet and information technologies have become a central 

platform for people’s daily activities, very large amounts of behavioral data have been 

generated, and this makes it possible to understand, model and target users at the individual 

and micro-segment levels. My research has intended to develop better computational 

methods in the context of target marketing and recommender systems, as well as analyzing 

writing styles in online settings. The details of my research are described below. 

2. Details of my research 

1) Improving target marketing via optimal customer segmentation. (with Prof. Alex 

Tuzhilin) 

    I am interested in the question of how to segment a customer base in order to achieve 

best possible performance in the predictions of customer behavior. This is an important 

research problem because it is directly related to developing better solutions for target 

marketing. In our current study [9], we formulate the optimal customer segmentation 

problem as a combinatorial optimization problem and show that it is NP-hard. We also 

develop different sub-optimal but computationally tractable methods. Our methods group 

customers into segments in an overlapping fashion, allowing a customer to belong to 

multiple segments. In our empirical studies we show that our approach dominates previously 

proposed non-overlapping methods. In addition, our best-performing method achieves 

better performance as compared to the exchange method, which is used in clusterwise 

regression analysis [2].  

2) Query language for multi-dimensional recommender system. (with Prof. Gedas 

Adomavicius and Prof. Alex Tuzhilin) 

    Despite the increasing importance of recommendation technologies popularized by 

Amazon and Netflix, the current recommender systems have two limitations: (a) passive role 

of users when recommendations are generated and (b) the restricted nature of the traditional 

user-item paradigm.  My research addresses these two limitations. In particular, we develop a 

comprehensive query language REQUEST that allows users to customize recommendations 



by formulating them in the ways satisfying personalized needs of the users [1]. In addition, 

REQUEST is designed particularly for handling multi-dimensional recommendations, thus 

treating user-item two dimensional applications as a special case. We also defined a set of 

recommendation algebraic operators based on an OLAP algebra and provide an algorithm 

that maps REQUEST queries into a sequence of algebraic operations.  In the current e-

commerce applications, implementing REQUEST could increase user’s satisfaction by 

providing a way to get users directly involved into the recommender system as active 

participants. This leads to a series of questions, such as optimizing predictions for multi-

dimensional recommendation requests, and modeling users based on their requests, which 

will be a part of my future research on this subject. 

3) Leveraging social networks to improve collaborative filtering. (with Prof. Foster 

Provost and Dennis Wilkinson) 

    The recent rise of online social networking provides a new source of data for 

recommender systems. Collaborative filtering (CF), as the most popular recommendation 

generating technique, is particularly relevant because it bases its predictions on past behavior 

of like-minded people. I am currently interested in evaluating the predictive power of user 

selected social neighbors, as compared to most like-minded people in typical recommender 

systems [4, 8]. Our results showed that the prediction based on social networks neighbors 

can rival CF in prediction accuracy. These results are significant for three reasons. First, 

social network based CF is significantly more computationally efficient than traditional CF 

and may be implemented in large-scale web commerce and social networking communities. 

Second, the strong predictive power of social neighbors may indicate social selection and 

social influence effect that explain evolution of social networks. Third, the result indirectly 

suggests a non-linear relationship between like-mindness and predictive performance [11], 

which may improve the quality of recommendations.  

4) Statistical analysis of writing styles in online settings. (with Prof. Jason Li) 

Writing style has been considered as one of intrinsic properties of people. Internet 

applications have created numerous sources of data, such as blogs, Web pages, emails, 

reviews and other user-generated content sources, from which writing styles can be extracted. 

I am interested in such questions as: (a) Can we automatically identify authors based on the 

analysis of writing styles? (b) How to measure and quantify writing styles? (c) Does writing 

style play a role in people’s assessments in online reviews, and blogs? In our previous studies, 

we have shown that writing style features have strong discriminating power in author 

identification in various online settings [5, 6, 7]. In a recent study [3], we show the high 

correlation between helpfulness of online reviews and writing style features. I currently study 

the effects of writing styles in determining the popularity of web blogs [10].  



 

3. Summary and future research plan 

    In summary, my research focuses on building personalized behavioral models of 

consumers, such as purchasing, rating and writing in e-Commerce applications. The results 

of my studies contribute to an improved understanding about consumers and consequently a 

better alignment between consumers and service providers. My research methodology lies at 

the intersection of information system, computer science, marketing science, social science, 

statistics and computational linguistics. This helps me to approach my research goals from 

multiple research perspectives. 

    In addition to advancing my current research projects, I am also interest in applying data 

mining techniques to other marketing research problems, where I focus on building 

prediction-oriented models. I foresee many exciting and high-impact research opportunities 

in this interdisciplinary area.  Also, I would like to extend my work to the studies of 

economics of IS. I am interested in applying econometric methodologies when it is 

appropriate.  I have been helping Prof. Anindya Ghose to collect and process data in his 

various high impact studies. I recently started a project with Prof. Ghose on the economical 

value of Wishlist in e-commerce applications.  
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