
BIOS 545: Principles of Experimental Analysis 
Spring 2018 

Lectures:    Tuesday, Thursday 12:30-1:45 pm,   MC 2306 
Optional Lab:   Wednesday               3:35-4:25 pm,   MC 2306 

Instructor 
Jeff Laux     lauxjp@live.unc.edu 

Office hours:   Thursdays 2-3pm by appointment (or other times by appointment) 
(919) 843-4459 

TA:        Bingxin Zhao  bingxin@live.unc.edu 

Laura Zhou  lyzhou@email.unc.edu 

Course Description 
The following is the official course description from the catalog:   

545 PRINCIPLES OF EXPERIMENTAL ANALYSIS (3). Prerequisites, BIOS 600 or equivalent; a basic 
familiarity with a statistical software package (preferably SAS) that has the capacity to do multiple linear 
regression analysis; permission of the instructor except for majors in School of Public Health. Continuation 
of Biostatistics 600; the analysis of experimental and observational data, including multiple regression, and 
analysis of variance and covariance. Spring. 

This course covers the analysis of experimental and observational data, focusing on multiple 
regression, analysis of variance and analysis of covariance. It is a continuation of BIOS 600 
which covers elementary probability theory, distributions, estimation and hypothesis tests.   

Prerequisites 
Bios 600, Bios 500H, or permission from the instructor.  It is highly recommended that you have 
taken Bios 511.  Knowledge of  algebra, and basic concepts of probability.  Students are 
expected to know the following statistical topics:  

 Sample, population, descriptive statistics 
 Estimation, sampling distributions 
 Normal, F, t, and chi-square distributions 
 Confidence intervals 
 Hypothesis testing 

Computing will be required, and will be done with SAS.  If you are completely unfamiliar with 
SAS, you will want to do some extra work at the beginning of the semester to get up to speed.  
These topics will be briefly reviewed at the beginning of the course. As the course progresses 
more advanced knowledge of these concepts is assumed. 

Major Topics 
 Simple & Multiple Linear Regression 
 Model Checking: diagnostics, transformations, influential observations, lack-of-fit test 
 Multicollinearity and associated phenomena 
 Model Selection 
 ANOVA, ANCOVA as special cases of multiple regression  
 Situations where other types of models are used 



Course Objectives 
 Become familiar with statistical concepts that are important in understanding linear 

models, including exploratory data analysis, parameter estimation, and hypothesis testing 
 Understand how the development of a statistical model is motivated by substantive 

research questions (and specifically, to be able to connect research ideas to a concrete 
multiple regression model) 

 Develop the ability to use statistical concepts to help you think about how your data are 
related to a substantive research question  

 Develop data analytical skills including familiarity with several statistical routines 
 Develop skills in using SAS to conduct statistical analyses 
 Develop the ability to talk about statistics in simple, short, and clear ways (proverbially: 

develop the ability ‘to explain it to your grandmother’) 
 Develop writing skills needed to communicate the results of data analyses 

Textbooks (on reserve at HSL) 

  Required:  
 Kutner, D., Nachtsheim, C., and Neter, J. (2004). Applied Linear Regression Models. 4e. 

McGraw-Hill/Irwin.  ISBN-13: 978-0073014661 
(not on reserve) 
OR: 

 Kleinbaum, D.G., Kupper, L.L., Nizam, A., and Rosenberg, E.S.  (2013): Applied 
Regression Analysis and Other Multivariable Methods, 5th Edition. Brooks Cole. ISBN-
13: 978-1285051086 

  Optional References:  
Basic statistics: 
 Moore, D. S. and McCabe, G. P. (2003). Introduction to the Practice of Statistics. 4ed. 

Freeman. 
Regression: 
 Kutner, D., Nachtsheim, C., Neter, J., and Li, W. (2005). Applied Linear Statistical 

Models. 5e. McGraw-Hill/Irwin. 
SAS: 
 Delwiche, L. D. and Slaughter S. J. (2008). The Little SAS Book. 4ed. SAS Institute. 
 Freund, R. J. and Littell, R. C. (2000). SAS System for Regression. 3ed. SAS Institute. 

Other Resources 

  SAS:  
 “Options for Running SAS” pdf 
 The SAS documentation 
 UCLA Statistical consulting’s online SAS tutorials 

http://www.ats.ucla.edu/stat/sas/ 
 The Odum institute,  

on the 2nd floor of Davis library 
  Writing:  

 UNC Writing Center 
in the basement of the Student Academic Services Building North 



Course Requirements / Assessment 

Quizzes:                      20% 
There will be an ‘initial quiz’ at the beginning of one class every week.  The quizzes are intended 
to be short and simple, and easy to get close to full credit if you had properly prepared for class 
(e.g., done the reading).  Quizzes will have a small number of questions (max: 5), be primarily 
TRUE/FALSE, multiple choice or matching, etc., and worth 10 points each.  The final quiz grade 
will be computed after dropping your lowest individual quiz score.  This means it is possible to 
have missed a class without penalty.  At the end of the semester, I may (or may not) adjust the 
final scores (e.g., if all scores are low, I might normalize the totals relative to the highest score in 
the class, or I might drop a problematic question that no one got, etc.).   

Homework:                    20% 
Homework will be assigned almost every week, and due at the beginning of class on Thursdays.  
The homeworks are intended to develop your skills at analyzing data and using SAS, and/or to 
reinforce important concepts.  A typical homework will consist of a couple of practical data 
analysis problems to run in SAS and interpret using a provided dataset, or perhaps a short, open-
ended conceptual question.  The homeworks will be worth 10 points each.  You will need to print 
out your commented SAS code and analysis results.  If the homework is lengthy, with several 
questions / parts, I may pick a problem at random which will be graded in detail.  If the problem 
is done and everything is right, you will get full credit; points will be deducted for mistakes, 
incorrect conclusions, etc.  The final homework grade will be computed after dropping your 
lowest individual homework score.  This means it is possible to have missed a class (or come to 
class without having done the homework) without penalty.   

Midterm exam (March 8, 2018):                20% 
The exams will be short answer and essay format.  They will primarily test for your 
understanding of large-scale important concepts.   

Final data analysis project (due: April 12, 2018):           20% 
I will provide you with the backstory from a fictitious research study.  You will be responsible for 
completely analyzing these data, as though they were the results of your thesis project.  You will 
need to thoroughly explore them, build and check a model (documenting your steps along the 
way) and make substantive interpretations. When you are confident of your final model and your 
understanding of the data, you will produce a (small-scale) formal write-up of the results section 
of a paper (including tables and figures), and draw substantive conclusions and justify them in a 
discussion section.   

Final exam (12:00 pm Noon, Friday, May 4, 2018):           20% 
The final exam will be cumulative, but will emphasize the material from the latter half of the 
semester a little more strongly than the first half.  It will be similar in nature to the midterm.   

SPH graduate students:  

H: Clear excellence  95-100 
 
P: Entirely satisfactory 81-94 
 
L: Low passing   75-80 
F: Fail        < 75 

 
 

Undergraduate students:  

A  :  95-100  
B+:  91-94  
B  :  85-90  
C+:  81-84  
C  :  75-80  
D+:  71-74 
D  :     65-70 
F  :  < 65 



Attendance Policy & Late Work 
The course is designed so that students should be successful with active participation and 
regular, punctual attendance.   I will not be officially taking attendance, but note that there will 
be either a quiz or a homework due at the beginning of almost every class.  It is understandable 
that students may miss a class, that is the reason why the final quiz and homework grades are 
calculated the way they are.  Late homework and substitute assignments for missed quizzes will 
only be allowed for students with university excused absences or circumstances which the 
instructor finds a reasonable cause for non-attendance (e.g., a death in the family).  If a class is 
missed, it is the student's responsibility to determine what assignments were missed and what 
material was covered.  The final data analysis project will be docked 10% (2 percentage points) 
per day late (thus, after 10 days it would be a 0, even if perfect).   

Drops & Incompletes: 
The last day to drop and get a refund is January 24;  the last day to drop is March 7.  For more 
detailed information, contact the registrars office.  I will not oppose students who want to drop 
for any reason.  On the other hand, I am very reluctant to give out incompletes.  I will not give 
incompletes before the last day to drop.  I will not give incompletes to students who are not 
passing.  Students wanting an incomplete must have an approved plan to complete the course 
within one year.  It is the student’s responsibility to meet the requirements and complete the 
course within that time frame.  If the course is not completed at that time, a final grade will be 
calculated and assigned based on what has been done (which means that an F is quite possible).   

Honor Code: 
Please review the UNC Honor Code (http://honor.unc.edu/).  All students are expected to abide 
by the Honor Code at all times.  All suspected Honor Code violations will be reported to the 
UNC Dean of Students, who will investigate the case. These investigations typically involve 
lengthy hearings of the Honor Court, and as outlined in the Instrument of Student Judicial 
Governance, “The usual sanction for a first academic violation is definite suspension for at least 
one academic semester and a grade penalty of an ‘F’ for the course, a portion of the course, or 
the assignment.”  The following constitute some brief guidelines specific to the course 
requirements:   

Quizzes & Exams:  All quizzes and tests must be completed on your own; the textbook, notes, 
slides, the internet, cell phones, etc., may not be used.   

Homeworks:  You may discuss the homeworks with other students, and seek advice from the TA 
or the assistants at (for example) the Odum institute.  None of these may do the assignment 
for you, nor may you copy answers or SAS code from any such source.  In class examples 
will typically be very similar to the homework; you may adapt that code to use.   

Data Analysis Project:  The final project must be completed entirely by yourself.  You may not 
discuss it with other students.  You may use your textbook, your notes, ‘static’ resources on 
the internet (e.g., Wikipedia articles), etc., to help you think about the process.  You may also 
ask the TA or me generic questions about modeling (e.g., ‘how should I think about whether 
one model is better than another’), but may not ask anyone specific questions about the 
project (e.g., ‘should I include this covariate in the final model’).  When you turn in your final 
project, you will also be required to sign and turn in a statement that you completed the 
project without any help.   



 

Tentative Schedule 

Week 1 
 Thurs 1/11 

Syllabus 
 

Week 2 
 Tues 1/16  

Review of elementary SAS skills 

 Thurs 1/18 Review of elementary statistics concepts 
 

Week 3 
 Tues 1/23  

Simple regression 

 Thurs 1/25 Simple regression 
 

Week 4 
 Tues 1/30  

Goals for regression models  
 

 Thurs 2/1 Goodness of fit 
 

Week 5 
 Tues 2/6 

Regression model diagnostics 

 Thurs 2/8 Regression model diagnostics 
 

Week 6 
 Tues 2/13 

Multiple regression 

 Thurs 2/15 Interactions 
 

Week 7 
 Tues 2/20 

Multicollinearity I 

 Thurs 2/22 Correlated variables II 
 

Week 8 
 Tues 2/27 

Inference with correlated variables 

 Thurs 3/1 Model selection I 
 

Week 9 
 Tues 3/6 

Model selection II 
    (Review Tues or in lab on Wed) 

 Thurs 3/8 Midterm Exam 

Week 10 
  March 9-
18 

Spring Break  

Week 11 
 Tues 3/20 

Exam review & Variable importance 

 Thurs 3/22 Coding strategies for categorical (& ordinal) variables 
  & ANCOVA 

Week 12 
 Tues 3/27 

One-way ANOVA 



 Thurs 3/29 Multiple comparisons 
 

Week 13 
 Tues 4/3 

Two-way ANOVA & blocking 
 

 Thurs 4/5 Maximum likelihood estimation 
  & the Bernoulli & binomial distributions 

Week 14 
 Tues 4/10 

Logistic regression 

 Thurs 4/12 Logistic regression 
 

Week 15 
 Tues 4/17 

Poisson regression & Other types of statistical models 

 Thurs 4/19 (buffer) 
 

Week 16 
 Tues 4/24 

(buffer) 
 

 Thurs 4/26 Review 
 

Finals 
 Fri 5/4, 
 noon 

Final Exam 

 


