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Complexity and uncertainty are the natures of engineering/business problems.  How to make effective quantitative project management for owners/stakeholders is critical to achieve desired control factors, namely cost, quality, schedule, safety, risk, communication, etc.  This course will provide a survey of computer-aided quantitative methods employed by nowadays researchers and analysts.  Within the course, both deterministic and probabilistic approaches will be discussed in terms of formulating models to solve real-world problems.  After the completion of this course, you will not only gain an insight of quantitative methods through writing a research-oriented paper but also possess the knowledge about how to apply adequate ones for project analysis.
教科書：
1. Data Analysis & Decision Making with Microsoft Excel, 3rd Edition, S. Albright, Wayne Winston, and Christopher Zappe, Duxbury Press, Pacific Grove, CA., 2006.
2. Journal articles in some specific domain knowledge.
Relevant notes will be excerpted from the following supplemental materials based on the students’ needs.
1. Data Mining Methods and Models, John Wiley & Sons, ISBN: 13978-0-471-66656-1, 2006

2. Introduction to Data Mining and Knowledge Discovery, Third Edition, ISBN: 1-892095-02-5 (Can be downloaded via website for free)
3. Data Mining: Practical Machine Learning Tools and Techniques, H. Witten and E. Frank (2005), 2nd edition, Morgan Kaufmann, ISBN: 0-12-088407-0, closely tied to the WEKA software.

4. Correlation and Regression, 2nd Edition, Philip Bobko, 2001. 

5. Probability Concepts in Engineering Planning and Design, Volume II - Decision, Risk and Reliability, Ang, A. A-S. and Tang, W. H., 1984.
6. Applied Multivariate Statistics for the Social Sciences (4-th. Edition), Stevens, J.(2002). Hillsdale, NJ: Erlbaum.

7. Applied Linear Statistical Models, 5th Edition, Neter, Kutner, Nachtsheim, and Wasserman, 2005.
8. Statistical Methods for Categorical Data Analysis, Powers, Daniel A., and Yu Xie (2000), San Diego: Academic Press.

9. Regression Models for Categorical Dependent Variables Using Stata, Long, J. Scott, and Freese, Jeremy (2001), College Station: Stata Press.
10. Simulation Modeling Handbook: A practical approach, Christopher A. Chung, CRC Press, 2004
課程大綱 (Topics subject to change)：
I. Data Mining Methods and Models
· Data Preprocessing
· Multivariate Statistics: Regression, ANOVA & Beyond
· Introduction & Review of Probability and Statistics Concepts

· Sampling Methods & Sampling Distributions

· Hypothesis Testing & Confidence Interval

· Simple/Multiple Regression; ANOVA

· PCA & FA
· Classification/Prediction: Decision Tree, NNs, Bayesian Belief Networks; GLM; Logistic regression for categorical dependent variables; 
· Association Rules, CBR, K-means, K-medoids, etc.
· II. Stochastic Processes
· Monte Carlo Simulation

· Introduction to Simulation

· Simulation Models with Commercial Software
· Variance Reduction Techniques
· Analyzing Simulation Results

II. Decision Analysis

· Elements of a Decision Analysis
· Bayes’ Theorem
· Influence Diagram
· Sensitivity Analysis
· Decision Tree
評量方式：

The course will consist of discussion sessions, journal article readings, student presentations, and problem-solving activities in terms of writing a domain-specific paper in English for submission to an international conference .  Quantitative techniques using computer software will be also emphasized so as to learn the ability to interpret the results with cautions.
Project Proposal (20%): Propose a topic to research; 1-2 pages.
Final English Project Report (80%): The final product will be delivered to an appropriate international conference; 15-20 pages
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