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Research Contributions 
 
1. Most Significant Contributions to Research  
 
In [24], we developed a new clustering algorithm designed for large databases. This algorithm, when 
first published in the proceedings of the 1994 VLDB conference, was the first one of its kind, and 
inspired many recent attempts in the same direction. Consequently, in the past few years, the conference 
version is cited in almost every data mining paper where clustering is a relevant topic. Furthermore, the 
software we developed has become a standard benchmark. Fellow researchers developing new clustering 
algorithms for data mining applications often compare their algorithms with ours. According to  
Google Scholar, there are over 1200 citations of this paper so far. 
 
Genomic data analysis is very sensitive to data pre-processing. For example, breakpoint detection is crucial 
to the analysis of CGH arrays. In [9] and [17], we developed a robust framework based on Hidden Markov 
Models to model DNA copy number alterations. Both papers were accepted to the ISMB conference, with 
the full version appearing in the Bioinformatics journal. The Bioinformatics journal, with an impact factor 
of 6, is the highest ranked journal for bioinformatics research. Moreover, for microarrays, various quality 
control checks are indispensable for gene expression analysis. In [8] and [15], we proposed two different 
methods that provide enhanced quality control of microarray data.  
 
As for actual genomic analysis, we have published many papers on various types of cancer. The most 
talked-about paper is [7], which focuses on smoking and lung cancer. One of the key findings is that even 
though a smoker may quit smoking for years or even decades, certain gene-repairing mechanisms are 
permanently damaged. Immediately after the paper was published, some of us were on Canada wide TV and 
interviewed by North American newspapers including the Los Angeles Times and Chicago Tribune.  
 
In [42], we developed an efficient indexing method for multi-dimensional trajectories. The paper won 
the 2004 ACM SIGMOD best paper award. ACM SIGMOD is one of the top two database conferences 
in the world. The acceptance rate was 69 out of 431. Moreover, the paper entitled “Robust Space 
Transformations for Distance-based Operations” won the 2001 ACM SIGKDD best paper award.  ACM 
SIGKDD is the most prestigious data mining conference in the world. The acceptance rate for 2001 
SIGKDD was 20 out of 203. The paper makes contributions to both computational statistics and 
databases. Specifically, the techniques we proposed make many database and data mining operations 
more meaningful and robust against outlying values. 
 
In [29], [30] and [31], we proposed a comprehensive framework for evaluative text. We first considered 
the problem of text summarization based on a hierarchical value system. We also considered multi-
document summarization where improved fluency is one of the main issues addressed. Finally, we 
designed and developed an interactive multimedia environment for a reader to read the summaries, as 
well as to explore the supporting text. This line of work can find many business applications such as 
summarizing customer reviews and user complaints. Another component of our text mining research 
concerns email summarization. In [25], [33] and [37], we studied the problem of summarizing large 
folders of emails. These two text mining projects are partially funded by Google.  
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2. List of Research Contributions in the Last  6 Years 
(For Computer Science papers, the default ordering of authors is alphabetical.  When it is not, the 
authors are listed in decreasing order of perceived contribution. For medical related papers, the last few 
authors are the most senior authors. Students or post-doctoral fellows are bold-faced.) 
 
A. Refereed Journal Publications (2002-2008) 
 
[1] Chari, R., Coe, B., Wedseltoft, C., Benetti, M., Wilson, I., Vucic, E., MacAulay, C., Ng, R. and 
Lam, W. “SIGMA2: A system for the integrative genomic multi-dimensional analysis of cancer 
genomes, epigenomes, and transcriptomes,” To appear in:  BMC Bioinformatics. 
[2] Tsui, I., Rosin, M., Zhang, L., Ng, R. and Lam, W. “Multiple aberrations of chromosome 3p detected 
in oral premalignant lesions,” To appear in: Cancer Prevention Research. 
[3] Lakshmanan, L., Ng, R. and Ramesh, G. “On Disclosure Risk Analysis of Anonymized Itemsets in 
the Presence of Prior Knowledge,” To appear in: ACM Transactions on Knowledge Discovery from 
Data. 
[4] Cheung, K.J., Shah, S., Ng, R. et al. “Genome-wide profiling of follicular lymphoma by array 
comparative genomic hybridization reveals prognostically significant DNA copy number imbalances,” 
The Blood Journal, August 14, 2008; DOI 10.1182/blood-2008-02-140616 (43 pages). 
[5] Chi, B., deLeeuw, R., Coe, B., Ng, R., MacAulay, C. and Lam, W. “MD-SeeGH: a platform for 
integrative analysis of multi-dimensional genomic data,” BMC Bioinformatics, 2008, 
9:243doi:10.1186/1471-2105-9-243 (9 pages). 
[6] Lee, E., Chari, R., Lam,  A., Ng,  R., Yee, J., English, J., Evans, K., MacAulay, C., Lam, S. and 
Lam, L. “Disruption of the non-canonical Wnt pathway in lung squamous cell carcinoma,”  Clinical 
Medicine: Oncology, 2008:2, pp. 169-179. 
[7] Chari, R., Lonergan, K., Ng, R., MacAulay, C., Lam, W. and Lam, S., “Effect of Active Smoking 
on the Human Bronchial Epithelium Transcriptome,” BMC Genomics, 8:297, pp. 1-13, August 2007.  
[8] Cohen-Freue, G., Hollander, Z., Ng, R. et al. ``MDQC: a new quality assessment method for 
microarrays based on quality control reports,” Bioinformatics Journal, 23, 23, pp. 3162-3139, 2007.  
[9] Shah, S., Lam, W., Ng, R. and Murphy, K., ``Modelling Recurrent DNA Copy Number Alterations 
in array CGH Data,'' Bioinformatics Journal, 23, 13, pp. i450-i458, August 2007.  
[10] Kim, C., Shim, K. and Ng, R., ``SQUIRE: Sequential Pattern Mining with Quantities,’’ 
International Journal of Systems and Software, 80, 10, pp. 1726-1745, 2007.  
[11] Wong, K., Ng, R., Lam, W. et al. ``A comprehensive analysis of common copy number variations 
in the human genome”, American Journal of Human Genetics, 80, pp. 1-14, January 2007.  
[12] Ng, R. and Pei, J. Introduction to the special issue on data mining for health informatics. SIGKDD 
Explorations, 9, 1, pp. 1-2, 2007.  
[13] Calders, T., Lakshmanan, L., Ng, R., ``Expressive Power of an Algebra for Data Mining,'' ACM 
Transactions on Database Systems, 31, 4, pp. 1169-1214, December 2006.  
[14] Chilson, J., Ng, R., Wagner, A. and Zamar, R., ``Parallel Computation of High Dimensional 
Robust Correlation and Covariance Matrices,'' the Journal of Algorithmica,  Special Issue on Coarse 
Grained Parallel Algorithms For Scientific Applications,  45, 3, pp. 403—431, July 2006.  
[15] Malossini, A., Blanzieri, E. and Ng, R., ``Detecting potential labeling errors in microarrays by data 
perturbation,’’ Bioinformatics Journal, 22, 17, pp. 2214—2121, July 2006.   
[16] Lonergan, K., Chari, R., Shadeo, A., deLeeuw, R., Chi, B., Tsao, M., Jones, S., Marra, M., Ng, R., 
MacAulay, C., Lam, S. and Lam, W., ``Identification of novel lung genes in bronchial epithelium by 
serial analysis of gene expression,'' American Journal of Respiratory Cell and Molecular Biology, June 
2006.  
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[17] Shah, S., Xuan, X., DeLeeuw, R., Khojasteh, M., Lam, W., Ng, R. and Murphy, K., ``Integrating 
copy number polymorphisms into array CGH analysis using a robust HMM,'' Bioinformatics Journal, 
22, 14, pp. 431—439, May 2006. 
[18] Sander, J., Ng, R., Sleumer, M., Yuen, M., and Jones, S., ``A Methodology for Analyzing SAGE 
Libraries For Cancer Profiling'', ACM Transactions on Information Systems, Special Issue on Genomic 
Information Retrieval, 23, 1, pp. 35—60, 2005.  
[19] Yanagawa, B., Taylor, L., Ng, R., Schereiner, G., Triche, T., Yang, D., and McManus, B., 
``Affymetrix oligonucleotide analysis of  gene expression in the injured heart'', Methods in Molecular 
Medicine, 112, pp. 305--320, 2005. 
[20] Ying, A., Murphy, G., Ng, R., and Chu-Carroll, M., ``Predicting Source Code Changes by Mining 
Change History'', IEEE Transactions on Software Engineering, 30, 9, pp. 574--586, September, 2004. 
[21] Lakshmanan, L., Leung, C. and Ng, R. ``Efficient Dynamic Mining of Constrained Frequent Sets,'' 
ACM Transactions on Database Systems,  28 , 4, pp. 337-389, 2003. 
[22] Kwon, A., Hoos, H., and Ng, R. ``Inference of Transcriptional Regulation Relationships from Gene 
Expression Data,'' the Bioinformatics Journal, 19, 8, pp. 905-912, May 2003. 
[23] Calders, T., Ng, R. and Wijsen, J., ``Searching for Dependencies at Multiple Abstraction Levels'', 
ACM Transactions on Database Systems, 27, 3, pp. 229-260, 2002. 
[24] Ng, R. and Han, J., ``CLARANS: A Method for Clustering Objects for Spatial Data Mining'', IEEE 
Transactions on Knowledge & Data Engineering, 14, 5, pp. 1003-1016, 2002. 
 
B. Refereed Conference Publications (2002-2008) 
 
[25] Carenini, G., Ng, R. and Zhou, X. “Summarizing Emails with Conversational Cohesion and 
Subjectivity”, Proc. the 46th Annual Meeting of the Association for Computational Linguistics, June 
2008.  
[26] Lee, H., Ng, R. and Shim, K., “Extending Q-grams to Estimate Selectivity of Strings with Low Edit 
Distance”, Proc. of 33rd International Conference on Very Large Databases, pp. 195—206, September 
2007. 
[27] Carenini, G., Ng, R. and Zhou, X. “Summarization of Email Conversations”, Proc. World Wide 
Web Conference, pp. 91-100, May 2007.  
[28] Gokhale, C., Gupta, N., Kumar, P., Lakshmanan, L., Ng, R. and Prakash, A., ``Complex Group-
by Queries for XML,'' Proc. 2007 International Conference on Data Engineering, pp. 646-655, April 
2007. 
[29] Bu, S., Lakshamanan, L., Ng, R. and Ramesh, G., ``Preservation of Patterns and Input-Output 
Privacy,'' Proc. 2007 International Conference on Data Engineering, pp. 696-705, April 2007. 
[30] Shah, S., Xuan, X., DeLeeuw, R., Khojasteh, M., Lam, W., Ng, R. and Murphy, K., ``Integrating 
copy number polymorphisms into array CGH analysis using a robust HMM,'' Proc. 14th International 
Conference on Intelligent Systems for Molecular Biology, August 2006.  
[31] Carenini, G., Ng, R. and Pauls, A., ``Multi-document summarization of evaluative text,” Proc. 11th 
Conference of the European Chapter of the Association for Computational Linguistics, April 2006.  
[32] Carenini, G., Ng, R. and Pauls, A., ``Interactive Multimedia Summaries of evaluative text,'' Proc. 
10th  International Conference on Intelligent User Interfaces,  pp. 124-131, January 2006. 
[33] Carenini, G., Ng, R. and Zwart, E., ``Extracting Knowledge from Evaluative Text,'' Proceedings of 
Third International Conference on Knowledge Capture, pp. 11-18, October 2005. 
[34] Bu, S., Lakshmanan, L. and Ng, R., ``MDL Summarization with Holes,'' Proceedings of 31st 
International Conference on Very Large Databases, pp. 433-444, August 2005. 
[35] Carenini, G., Ng, R. and Zhou, X., ``Scalable Discovery of Hidden Emails from Large Folders,'' 
Proceedings of ACM SIGKDD Conference,  pp. 544-549, August 2005. 
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[36] Lakshmanan, L., Ng, R., and Ramesh, G., ``To Do or Not To Do: The Dilemma of Disclosing 
Anonymized Data,'' Proceedings of ACM SIGMOD Conference,  pp. 61—72, June 2005. 
[37] Chan, T., Ng, R., McCaulay, C., and Lam, W., ``Finding Biomarkers Specific for Early and 
Late Stages of Lung Cancer Using SAGE Data'', Proceedings of 11th World Conference on Lung 
Cancer, July 2005. 
[38] Chari, R., Ng, R., McCaulay, C., Lam, S. and Lam, W., ``Effect of Inhaled Budesonide in Smokers 
with Bronchial Dysplasia,'' to appear: Proceedings of 11th World Conference on Lung Cancer, July 
2005. 
[39] Carenini, G., Ng, R., Zhou, X. and Zwart, E., ``Discovery and Regeneration of Hidden Emails'', 
Proceedings of the 2005 ACM Symposium on Applied Computing, pp. 503--510, March 2005. 
[40] Chen, L. and Ng, R., ``On The Marriage of Lp-norms and Edit Distance,'' Proceedings of 30th 
International Conference on Very Large Databases, pp 792--803, August 2004 (Acceptance rate: 
81/504). 
[41] Chilson, J., Ng, R., Wagner, A. and Zamar, R., ``Parallel computation of high dimensional robust 
correlation and covariance matrices'', Proceedings of the ACM SIGKDD, pp 533-538, August 2004. 
[42] Ng, R. and Cai, Y. ``Indexing Spatio-temporal Trajectories using Chebyshev Polynomials'', (Best 
Paper Award), Proceedings of the ACM SIGMOD, pp. 599--610, June 2004. (Acceptance rate: 69/431). 
[43] Jagadish, H., Ng, R., Ooi, B. and Tung, K., ``ItCompress: an Interative Semantic Compression 
Algorithm,’’ Proceedings of the 20th International Conference on Data Engineering, pp. 646—657, 
March 2004. 
[44] Kim, C., Lim, J., Ng, R. and Shim, K., ``SQUIRE: Sequential Pattern Mining with Quantities,’’ 
Proceedings of the 20th International Conference on Data Engineering, pp 827, March 2004. 
[45] Chan, T., Ng, R., MacAulay, C., and Lam, W. ``Using the Permutation Test to Analyze Lung 
Cancer SAGE Libraries'', Proceedings of the 10th World Conference on Lung Cancer, August 2003. 
[46] Chan, T., Ng, R., MacAulay, C., and Lam, W. ``Evaluating Housekeeping Genes Used In Lung 
Microarray Analysis With Lung SAGE Data'', Proceedings of the 10th World Conference on Lung 
Cancer, August 2003. 
[47] Kwon, A., Hoos, H., and Ng, R. ``Inference of Transcriptional Regulation Relationships from Gene 
Expression Data,'' Proceedings of the 2003 ACM Symposium on Applied Computing, pp. 135-140, 2003. 
[48] Ng, R., Chan, T., and Kuo, B., ``Analyzing Brain and Breast SAGE Libraries'', Proceedings of the 
10th International Conference on Intelligent Systems for Molecular Biology, August 2002. 
[49] Ng, R., Sleumer, M., Yuen, M., Sander, J. and Jones, S., ``Hierarchical Cluster Analysis and 
Classification of SAGE Data'', Proceedings of the 10th International Conference on Intelligent Systems 
for Molecular Biology, August 2002. 
[50] Lakshmanan, L., Ng, R., Wang, C., Zhou, X. and Johnson, J. ``The Generalized MDL Approach 
for Summarization'', Proceedings of 28th International Conference on Very Large Databases, pp 766—
777, August 2002 (Acceptance rate: 59/431). 
[51]Leung, K., Ng, R. and Mannila, H. ``OSSM: A Segmentation Approach to Optimize Frequency 
Counting'', Proceedings of International Conference on data engineering, pp 583--592, March 2002 
(Acceptance rate: 54/287). 
 
 
3. Other Evidence of Contributions and Impact 
 
A. Significant Applications and Translation 
The Genome Canada funded project “Better Biomarkers in Transplantation” successfully completed 
earlier this year. Some of the findings are very promising. As a result, there will be a Canada-wide 
validation study involving hundreds of patients in Vancouver, Edmonton, Toronto and Montreal. When 
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this study completes in 2010, and if the results remain to be as strong as what we have witnessed in our 
discovery phase, the US Food and Drug Administration will likely fast-track our proposed biomarkers 
into the US market. We have just started our discussion with Health Canada. 
 
B. Membership of Editorial and Advisory Boards 
Associate Editor, the Very Large Database Journal, 2001-2007. 
Associate Editor, the IEEE Transactions on Knowledge & Data Engineering, 2002-2008. 
Member of the Research Management Committee, NCE IRIS, 2001-2003. 
Member of the ACM SIGKDD Advisory Board, 1999—2001. 
 
C. Keynote Plenary Presentations 
``Discovering Outliers from Large Datasets'', Joint Statistical Meetings, August 1998, Dallas. 
``Are Spatial Data Special:  from a Data Mining Perspective?'', Third International Conference on 
Knowledge Discovery and Data Mining, August 1997, Los Angeles. 
 
D. Program Chair or Co-chair 
International Conference on Data Engineering, Program co-Chair, Shanghai, April 2009. 
ACM SIGMOD General Chair, Vancouver, June 2008. 
ACM SIGKDD Conference Program Co-chair, Edmonton, July 2002. 
International Workshop on Data Mining and Discovery in Molecular Databases,  Program Chair, 
January 1999. 
SIGMOD Workshop on Research Issues on Data Mining & Knowledge Discovery, Program Co-chair, 
Montreal, June 1996. 
 
E. Membership of Program Committees of Major Conferences 
Conference on Very Large Data Bases (1997, 1998, 2001, 2004,2005,2007,2009). 
ACM SIGMOD Conference(1999, 2003,2005, 2006). 
ACM SIGKDD Conference (1996--2001, 2003,2004, 2005,2006,2007). 
Conference on Data Engineering (2000, 2002, 2003,2005). 
ACM Symposium on Principles of Database Systems (1997). 
Pacific Symposium on Biocomputing (1998, 1999).  
ACM GIS Conference (1998). 
 
F. PhD External Examiner 
Ji Zhang, Dalhousie University, 2008. 
Toon Calders, University of Antwerp, Belgium, 2003. 
Themis Palpanas, University of Toronto, 2003. 
Vincent Cho, Hong Kong University of Science and Technology,  Hong Kong, 2002. 
Wu Lee, Carneige Mellon University, USA, 2002. 
Markus Breunig, University of Munich, Germany, 2001. 
Joerg Sander, University of Munich, Germany 1998. 
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