
 

 

CHEM: 5150                                           Chemometrics                                      August 21, 2018 
 
 Course Organization 
 
1.  Instructor  
 

Gary Small, 238 IATL, 335-3214, gary-small@uiowa.edu 
 

Office Hours: 2:00 – 3:30 pm Tuesday, 10:30 am – 12:00 pm Friday or by appointment.  
 
2.  Departmental Office 
 

Department of Chemistry, E331 CB, 335-1350, Chair: Prof. James Gloer 
 
3.  Course Web Site 
 

http://icon.uiowa.edu 
 
4.  Class Meetings 
 

Tuesday, Thursday, 9:30 – 10:45 am, 217 PH 
 
5.  Prerequisites 
 

There are no formal pre-requisites enforced for the course. A working knowledge of calculus is 
assumed. Prior experience with matrix mathematics and computer programming in any high-
level language are helpful but not required. 

  
6.  Textbook 

 
J. N. Miller; J. C. Miller; R. D. Miller; “Statistics and Chemometrics for Analytical Chemistry, 
7th Ed.; Pearson: Harlow, UK, 2018.  

Sources: IMU Bookstore, $97.50 (paperback); amazon.com ($69.67 (paperback), $46.99 
(digital)).  

The 6th edition of the textbook is also acceptable and may be available at lower cost.   

In addition to the textbook, supplemental readings will be assigned and posted on the course 
web site. 

   
7.  Course Overview 
 

Chemistry 5150 is a graduate survey course focusing on techniques in analytical chemistry 
related to data analysis and interpretation. While the choice of topics is motivated by problems 
encountered in analytical chemistry, the techniques presented are equally applicable to other 
fields of science and engineering. The principal topics in the course are: (1) experimental 
errors, (2) basic statistics, (3) experimental design and analysis of variance, (4) univariate and 
multivariate model building, (5) signal processing, and (6) numerical optimization. Emphasis in 



 

 

the course will be placed on the practical use of the data analysis methods discussed. Through 
homework assignments, students will gain programming experience with the MATLAB 
development environment and the use of the MINITAB statistical software package.  

 
8.  Summary of Course Requirements 
 

The course grade will be determined from the following elements: 
 

Homework assignments - 6@50 points = 300 points (50 %) 
Midterm exam -- 150 points (25 %) 
Final exam -- 150 points (25 %) 

 
Total -- 600 points 

 
   9.  Exams 

 
There will be two exams given during the course, a midterm and a cumulative final exam. Each 
will have in-class and take-home components. The in-class component of the midterm will be 
administered in class (October 16), with the take-home portion due on October 19. The in-class 
portion of the final exam will be given during the assigned final examination period with the 
due date of the take-home component to be announced once the final examination period is 
known. Both exams will be open-book format. Sample exams will be made available to assist 
your preparation. 

 
10. Homework Reports 
 

Homework assignments will consist of a variety of tasks such as textbook problems, 
derivations, and analysis of data provided to you. The homework report should include a 
written description of what was done, copies of any script programs used, and output results 
from the calculations. In grading the homework, the quality of the explanations will be given 
significant weight. In organizing the report, group everything together by problem number. For 
example, everything related to problem 1 should be first, everything for problem 2 should be 
next, etc.  

In completing the homework assignments with MATLAB, you are free to use any built-in 
MATLAB functions as well as any functions provided to you. You are not permitted to use 
code downloaded from the internet. 

Submit reports electronically to the ICON dropbox corresponding to the assignment.  
 
11.  Calculation of Overall Grades 
 

Grades will be assigned on the basis of the distribution of point totals.  The average score will 
likely receive a letter grade in the "B" to “B+” range.  The +/- grading scale will be used. The 
grade of “A+” will only be awarded for an extraordinary performance.  

 
12.  Policy on Late Assignments 
 

Homework assignments must be submitted to the ICON dropbox by 11:59 p.m. on the 



 

 

specified due date.  Late assignments will be penalized at –0.42% of the maximum score on the 
assignment per hour after the midnight deadline, rounded to the nearest half point (10% per 
day). For example, a 50-point assignment submitted at 4:30 am on the day following the due 
date will be penalized at 4.5 h × (0.0042 × 50) pt/h = 0.94 or rounded to 1.0 points. 



 

 

College of Liberal Arts and Sciences Policies* 

 

Administrative Home  
 
The College of Liberal Arts and Sciences is the administrative home of this course and governs its 
add/drop deadlines, the second-grade-only option, and other policies. These policies vary by 
college (http://clas.uiowa.edu/students/handbook). 
 
Electronic Communication  
 
Students are responsible for official correspondences sent to their UI email address (uiowa.edu) 
and must use this address for all communication within UI (Operations Manual, III.15.2).  
 
Accommodations for Disabilities  
 
UI is committed to an educational experience that is accessible to all students. A student may 
request academic accommodations for a disability (such as mental health, attention, learning, 
vision, and physical or health-related condition) by registering with Student Disability Services 
(SDS). The student should then discuss accommodations with the course instructor. 
(http://sds.studentlife.uiowa.edu/).  
 
Nondiscrimination in the Classroom 
 
UI is committed to making the classroom a respectful and inclusive space for all people 
irrespective of their gender, sexual, racial, religious or other identities. Toward this goal, students 
are invited to optionally share their preferred names and pronouns with their instructors and 
classmates. The University of Iowa prohibits discrimination and harassment against individuals on 
the basis of race, class, gender, sexual orientation, national origin, and other identity categories set 
forth in the University’s Human Rights policy. For more information, contact the Office of Equal 
Opportunity and Diversity at diversity@uiowa.edu or diversity.uiowa.edu. 
 
Academic Integrity 
 
All undergraduates enrolled in courses offered by CLAS have, in essence, agreed to the College's 
Code of Academic Honesty. Misconduct is reported to the College, resulting in suspension or 
other sanctions, with sanctions communicated with the student through the UI email address. 
 
CLAS Final Examination Policies 
 
The final exam schedule for each semester is announced around the fifth week of classes; students 
are responsible for knowing the date, time, and place of a final exam. Students should not make 
travel plans until knowing this final exam information. No exams of any kind are allowed the 
week before finals. (https://clas.uiowa.edu/faculty/teaching-policies-resources-examination-
policies.)  
 
Making a Complaint 
 
Students with a complaint should first visit with the instructor or course supervisor and then with 



 

 

the departmental executive officer (DEO), also known as the Chair. Students may then bring the 
concern to CLAS (https://clas.uiowa.edu/students/handbook/student-rights-responsibilities).  
 
Chemistry DEO: James Gloer, E331 CB, 335-1350 
 
Understanding Sexual Harassment 
 
Sexual harassment subverts the mission of the University and threatens the well-being of students, 
faculty, and staff. All members of the UI community must uphold the UI mission and contribute to 
a safe environment that enhances learning. Incidents of sexual harassment must be reported 
immediately. For assistance, definitions, and the full University policy, see 
https://osmrc.uiowa.edu/.  
 
*These CLAS policy and procedural statements have been summarized from the web pages of the 
College of Liberal Arts and Sciences and The University of Iowa Operations Manual.  



 

 

Course Syllabus 
 

Date Topic Lecture  
Slides 

Textbook 
Readings 

Notes 

Aug 21 Introduction; Computing 
resources; Chemometrics 
overview  

Section 1 Chapter 1  

23 Experimental errors  Section 2 Chapter 1  
28 Basic statistics  Section 3 Chapter 2  
30 Basic statistics  Section 3 Chapter 2  

Sept 4 Error propagation  Section 3 Chapter 2  
6 Significance tests  Section 4 Chapter 3 Homework #1 due Sept 7 

11 Significance tests Section 4 Chapter 3  
13 Significance tests Section 4 Chapter 3  
18 Significance tests Section 4 Chapter 3  
20 Graphical display of data Section 5 SR* #1 Homework #2 due Sept 21 
25 Model building and 

calibration 
Section 6 Chapter 5  

27 Model building and 
calibration 

Section 6 Chapter 5  

Oct 2 Model building and 
calibration 

Section 6 Chapter 5  

4 Model building and 
calibration 

Section 6 Chapter 5 Homework #3 due Oct 5 

9 Experimental design and 
optimization 

Section 7 Chapter 7  

11 Experimental design and 
optimization 

Section 7 Chapter 7  

16 Midterm Exam (In-Class 
Component) 

 Chapter 7  

18 No lecture Section 7 Chapter 7 Midterm Exam (Take-Home 
Component) due Oct 19 

23 Experimental design and 
optimization 

Section 7 Chapter 7  

25 Experimental design and 
optimization 

Section 8 Chapter 7  

30 Multivariate methods Section 8 Chapter 8 
+ SR #2 

 

Nov 1 Multivariate methods Section 8 Chapter 8 
+ SR #2 

Homework #4 due Nov 2 

6 Multivariate methods  Section 8 Chapter 8 
+ SR #2 

Last day to drop course 

8 Multivariate methods Section 8 Chapter 8 
+ SR #2 

 

13 Multivariate methods Section 8 Chapter 8 
+ SR #2 

 

15 Multivariate methods Section 8 Chapter 8 Homework #5 due Nov 16 



 

 

+ SR #2 
20 Thanksgiving recess (no 

class) 
   

22 Thanksgiving recess (no 
class) 

   

27 Signal processing Section 9 SR #3  
29 Signal processing Section 9 SR #3  

Dec 4 Signal processing Section 9 SR #3  
6 Signal processing Section 9 SR #3 Homework #6 due Dec 7 

Week 
of Dec 

10 

Final Exam (date and time 
TBA) 

   

 
*SR – Supplemental reading provided on ICON course website. 


