國立台灣科技大學營建工程系工程統計教學大綱
編    號： CTxxxxxx
授課教師：周瑞生
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教學目標： 
   The main purpose of this course is to offer students an opportunity to learn fundamental statistical methods and their applicability to the engineering/management environment.  This course is divided into three modules to address the topics presented: preliminaries, decision making, and empirical model building.  The preliminaries consist of review of basic statistical concepts, sampling distributions, confidence intervals, and hypothesis testing.  Fundamental decision making will be addressed to help you ease the difficulty in understanding and modeling objectives.  Major empirical modeling techniques topics include simple/multiple linear regression, ANOVA, and other aspects of regression.  Emphasis will be placed on using Microsoft ExcelTM, software you are already familiar with and which is readily available to you.  If possible, Excel add-ins, R, WEKA, and IBM SPSS, will be used to explore the analytical power of spreadsheet and programming tools.
授課大綱：機率，數學期望值及變異量，隨機變數之分配，隨機變數之函數，推定理論，假設與檢定，迥歸分析，機率與統計在決策分析之應用，統計方法在工程之應用。
1. Introduction & review of basic statistical concepts
2. Describing & summarizing data
3. Random variables & probability distributions
4. Hypothesis testing & decision making
5. Linear regression & empirical models
6. Hands-on software usage and demonstration

教科書：
1. Supplementary PowerPoint materials on e-learning black board.
2. (English Textbook) Engineering Statistics, 4th Edition, Douglas C. Montgomery, George C. Runger, Norma Faris Hubele, ISBN: 978-0-471-73557-1, December 2006.
3. (English Textbook) Probability Concepts in Engineering: Emphasis on Applications to Civil and Environmental Engineering, Ang & Tang, 2e, 2007. 
4. Data Analysis & Decision Making With Microsoft Excel, Albright et al., 3e, 2006.
參考書：
1. 統計學，作/譯者 ： 陳順宇、鄭碧娥 ，ISBN-10： 9574116646，2004  4 版
2. 應用統計學 第四版 修訂版 作者：林惠玲、陳正倉出版社：雙葉書廊出版日期：2011年05月25日語言：繁體中文 ISBN：9789866672767 
評量方式：

Homework, Attendance, In-class Performance (35%)

Project Proposal (10%): Propose an engineering topic for research; No more than 5 pages.
Midterm Exam (30%)
Final Project Report (25%)
The following lecture plan is subjected to change on the basis of class learning progress.
	Lecture Topic
	Short Description

	Introduction & review of basic concepts
	Descriptive statistics (mean, median, SD, Var.); Covariance and correlation

	Random variables
	Independent random variables; Sums of random variables

	Normal distribution
	Notation; Calculating prob for the normal distribution; Applications

	Sampling
	Estimation error; Properties of means of samples of size n; Standard error of the mean; Determination of sample size

	Hypothesis testing 
	Null and alternative hypothesis; p-value; t-statistic

	Linear regression
	Assumptions; Definitions; Violations of the regression assumptions; dummy variables; Outliers; Multicollinearity; Model selection methods

	Structural equation modeling*
	Questionnaire survey; Multivariate regression; Path diagram & analysis

	Time series forecasting*
	Time series data; Fluctuation; Trend line; Time series regression; Moving average

	Risk analysis*
	Monte Carlo simulation; Precision of simulation


* Optional section
