ISYE 3030 BASIC STATISTICAL METHODS

Required for BSIE
Credit: 3-0-3
Coordinators: Profs. Ethan Lee and Jing Li, Fall 2025

Prerequisite(s): ISYE 2027 PROBABILITY WITH APPLICATIONS and, CS 1301
INTRO TO COMPUTING with concurrency or CS 1371 COMPUTER FOR
ENGINEERS, with concurrency.

Catalog Description:

Point and interval estimation of systems parameters, statistical decision-making about
differences in system parameters, analysis and modeling of relationships between
variables.

Text:

Douglas C. Montgomery, George C. Runger, Applied Statistics and Probability for
Engineers, 7" Edition, Wiley, 2018.

Objective

The objective of this course is to introduce students to data collection and analysis from
which sound conclusions can be drawn. This includes techniques of estimation,
hypothesis testing, regression, and design of experiments (DOE).

Topical Outline

The topical outline is shown in the table below. The table has 2 columns. The first
column lists the topics to be covered. The second column lists the number of weeks these
topics will be covered.

Topics Weeks
Review and Descriptive Statistics (Ch6): Normal Random Variables; 1
Histograms; Boxplots; Probability Plots.
Point Estimation (Ch7): Random Sampling; Sampling Distributions;
Estimating the Means, Differences in Means, Proportions, and Variances; 25

Properties of Estimators; Methods of Moments; Maximum Likelihood
Estimation.




Topics Weeks

Interval Estimation (Ch8): Estimating the Confidence Intervals for Means, 15
Variances, and Proportions. ]

Tests of Hypothesis (Ch9 and Ch10): One-and Two-Sided Tests; Single

Sample Tests; Two Sample Tests; Use of p-Values; Goodness-of-Fit Test. 4.5

Linear Regression (Ch11 and Ch12): Least Squares and the Fitted Model;
Properties of the Least Squares Estimators; Inferences Concerning the 3
Regression Coefficients; Analysis of Variance.

Design of Experiments (Ch13): Completely Randomized Single-Factor 15
Experiments; Random-Effect Models; Randomized Complete Block Design. )

Total 15

Software

A software package will be used in this class for assignments and projects. R and Python
are the preferred programming languages.

Course Learning Outcomes

At the end of this course, students will be able to:
1. Estimate parameters of distributions
2. Perform statistical analysis and decision-making using statistical inference
3. Use statistical software to conduct analyses and interpret the output
4. Draw sound statistical conclusions from experiments and observational studies

The Mapping from the course outcomes to ABET Student
Learning Outcomes

The table below shows the relationship between course outcomes and ABET student
learning outcomes. The table has 8 columns. The first column lists the course learning
outcomes listed above. The next 7 columns list the abbreviated ABET Student Learning
Outcomes. The entry of H in a row with specific course learning outcome and column
with specific ABET Student Learning Outcomes indicate the importance of attain this
outcome is high and will be assessed.
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Course outcome \
Program Outcomes

H
H

H will be assessed in complex verbal problems in an engineering context in final

Evaluation of the important outcomes
exam questions or a major assignment.

analysis and decision
analysis and interpret
output

4. Draw sound statistical
observational studies

making using
statistical inference

of distributions

3. Use statistical
software to conduct
conclusions from
experiments and

1. Estimate parameters
2. Perform statistical
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