
Methods in Empirical Analysis, Course Calendar 
CSCE 5310, Spring 2023 at University of North Texas 
https://www.biomed-ai.com/class 
 
Important links: SYLLABUS, Academic Calendar 
 
All items are tentative until class time on the indicated day 
 

Dates Topic Course expectations Tutorials / readings 

Jan 17 Class intro,  
Whirlwind tour of stats 
[slides] 

Empirical Analysis class 
overview: syllabus (link at 
top), calendar.  
 
Canvas Quiz #1: Stats 
whirlwind tour [canvas] 
(optional: AI discord [link]) 
 

Stats “take home” messages 
[pdf], Example stats test 
flowchart [pdf]. 

Jan 19 Finishing the tour. 
Programming 
expectations.  

 
Seltman chapter 1-2 [pdf] 

Jan 24 Statistical test case 
study: t-test and 
assumptions [Seltman 
slides 6] 

Canvas Quiz #2: t-test and 
basic assumptions of stats 
tests [canvas] 

Seltman chapter 6 [pdf]. Skip any 
SPSS-specific material. (optional: 
t-test [wiki]) 

Jan 26 One-way ANOVA 
[Seltman slides 7] 

Canvas Quiz #3: ANOVA 
basics [canvas] 

Seltman chapter 7 [pdf] (optional: 
one-way ANOVA [wiki]) 

Jan 31 CLASS CANCELED - university closed due to weather 

Feb 2 CLASS CANCELED - university closed due to weather 

Feb 7 Research Design slides 
[slides] 
 
Exploratory data 
analysis, univariate 
methods 
Data visualization and 
multivariate methods 
[slides] 
 
Making publication 
quality figures  

Canvas Quiz #4: Exploratory 
data analysis [canvas] 
 
Canvas Quiz #5: Research 
Design principles [canvas] 

Seltman chapter 4: EDA [pdf] 
[highlights] 
 
Seltman chapter 8: Experimental 
design [pdf] [highlights] 
 
 

Feb 9 HW #1: Job ad keyword 
search (past examples: ML 
[slides1], [slides2], 
mobile/java/web [slides]) 

Data Visualization notebook 
Data Frames notebook 
 
Creating publication quality 
figures [gDoc] 
 
10 rules for better figures [pdf] 

Feb 14 Resampling methods 
[slides 1-54] 

Canvas Quiz #6: Resampling 
methods [canvas] 

Resampling [wiki] and 
Resampling methods chapter 
[pdf] 
(optional: Resampling Methods in 
Comp Methods in Stats [link], 
and [Berger introduction])) 

https://www.biomed-ai.com/class
https://docs.google.com/document/d/1ZFY3EH8FEr1BIRhSPATWPOeZv9FgzimAwBeGGbUYP84/edit?usp=sharing
https://catalog.unt.edu/content.php?catoid=31&navoid=3779
https://docs.google.com/presentation/d/1hbr4mtApiEJVv2YYbJqEWvuuRvBrVc28bZS8tqZGuYY/edit?usp=sharing
http://canvas.unt.edu/
https://discord.gg/wYDdTkEw
https://drive.google.com/file/d/0B2MBEuo7xdkdTno5SkZFd0QxTFk/view?usp=sharing&resourcekey=0-GtK7fzHErRF53QgSxNNL_A
https://drive.google.com/file/d/0B2MBEuo7xdkdcnp5aGV2Mm5xTzA/view?usp=sharing&resourcekey=0-nuO7KNVEiB2YZpmY2HELNA
https://www.stat.cmu.edu/~hseltman/309/Book/chapter1-2.pdf
https://drive.google.com/file/d/1c-3rjJeJ0e1sjDXr1_6K4dsYRoCiJPPG/view?usp=sharing
https://drive.google.com/file/d/1c-3rjJeJ0e1sjDXr1_6K4dsYRoCiJPPG/view?usp=sharing
http://canvas.unt.edu/
https://www.stat.cmu.edu/~hseltman/309/Book/chapter6.pdf
https://en.wikipedia.org/wiki/Student%27s_t-test
https://drive.google.com/file/d/1weNLJblNk9UWGkQDR0HSsGvJYhhtLCx-/view?usp=sharing
http://canvas.unt.edu/
https://www.stat.cmu.edu/~hseltman/309/Book/chapter7.pdf
https://en.wikipedia.org/wiki/One-way_analysis_of_variance
https://drive.google.com/file/d/1uJvWqd-2M5E3Ee8iREI5qa3sQavn39y8/view?usp=sharing
https://docs.google.com/presentation/d/1Eb2E8ipt-zcXXjEWlARpMoE3r4NBP-6zLqB-BhLgj-w/edit?usp=sharing
http://canvas.unt.edu/
http://canvas.unt.edu/
https://www.stat.cmu.edu/~hseltman/309/Book/chapter4.pdf
https://docs.google.com/presentation/d/1f4V9UDTgROIZaQ0Ynl5ml9q4LFB6679lf2xvYTZ4JWs/edit?usp=sharing
https://www.stat.cmu.edu/~hseltman/309/Book/chapter8.pdf
https://docs.google.com/presentation/d/1znX7utsu283SUfqWeUu54ns70hmtjcMNEV5XDncn9S4/edit?usp=sharing
https://docs.google.com/document/d/1CKWSlB8z7YEFFpoc7GV8BGnju5BMAeuUe_Om8lvbvJM/edit?usp=sharing
https://docs.google.com/presentation/d/1CEIk1gvTG7rb9AB_QrTweeHFJPtf2Mf22JOCfgCMoec/edit?usp=sharing
https://docs.google.com/presentation/d/1hkpxTYTrrYkE5-EMxdViUh47Ex1LcwkICI1ZKgIFqNY/edit?usp=sharing
https://docs.google.com/presentation/d/1B4VU1Xzti1igBmhwEbl9_af0yyGqu9Kl-9-gz9m4Mrc/edit?usp=sharing
https://nbviewer.jupyter.org/github/tingxiao/CSCE5300/tree/main/Data%20Visualization/
https://nbviewer.jupyter.org/github/tingxiao/CSCE5300/blob/main/Data%20Frames/Data%20Frames.ipynb
https://docs.google.com/document/d/19ZDa0uiaR1arR4_7DkCsatyL590VfhxWjeGQar_pwM8/edit?usp=sharing
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833
https://drive.google.com/file/d/1sD6CcwXFqrPJ981WO_P1lAAH1AXq8mrQ/view?usp=share_link
http://canvas.unt.edu/
https://en.wikipedia.org/wiki/Resampling_(statistics)
https://us.sagepub.com/sites/default/files/upm-assets/57234_book_item_57234.pdf
https://people.duke.edu/~ccc14/sta-663-2017/15B_ResamplingAndSimulation.html
http://wise.cgu.edu/wp-content/uploads/2015/04/Introduction-to-Resampling-Techniques-110901.pdf


Feb 16 Cross-validation 
methods and examples 
[slides 55-67] and also 
these [slides]  

Canvas Quiz #7: 
Cross-validation methods 
[canvas] 

Cross-validation [sklearn] [wiki] 

Feb 21 Best practices validating 
ML in medicine.  
 
Systematic review of PD 
models paper 
discussion. 

Canvas Quiz #8: Best 
Practices applying ML in 
Medicine [canvas] 
 
Exam review (reminder: 
please bring laptops next 
class) 

Best practices paper [html] [pdf] 
 
Systematic review of PD models 
[draft - do not share widely] 
 
(optional Tapia Panel video [mp4] 
[semi-live session info] 
 

Feb 23 EXAM 1: In the classroom, bring your laptop as a portion of the exam will be online, but to be 
taken during class time. (contact Dr. Albert prior to class for alternate accommodations) 
 
Here is the exam seating chart. 

Feb 28 Simple linear regression 
[slides] 

Canvas Quiz #9: Linear 
regression [canvas] 
 
HW#2: Project 1 
brainstorming assignment 
[due before next class period 
on thursday!  EXTENDED to 
Mar 7th] 

Seltman chapter 9 

Mar 2 Statistical power [slides] 
 
Project selection in class 
(you need to find a 
group before the end of 
the week) 
 

Canvas Quiz #10: Statistical 
power [canvas] 
 
HW#3: P1 project proposal 
assignment  

Seltman chapter 12 (12.1 - 12.3 
only) 

Mar 7 Discrete probability 
distributions overview - 
Binomial / Multinomial, 
Hypergeometric, 
Geometric, Negative 
Binomial, Poisson 
[slides] 

Canvas Quiz #11: Discrete 
probability distributions 
[canvas] 

Seltman section 3.9 for a brief 
overview [PDF]. (optional: 
common prob distributions [link]) 
 
Overview goals: focus on which 
distribution is appropriate for a 
given situation, how to use the 
CDF if given, and any direct 
comparisons between functions. 

Mar 9 Simple continuous 
Probability Distribution 
overview - multivariate 
normal, t, F, exponential, 
Gamma, Chi-Squared 
[slides] 

Canvas Quiz #12: Continuous 
probability distributions 
[canvas] 
 
HW#4: Probability distribution 
word problems [due in 2 
weeks] 

Overview goals: focus on which 
distribution is appropriate for a 
given situation, how to use the 
CDF if given, and any direct 
comparisons between functions. 
Stats problem review slides 
[probability questions only] 

Mar 14 & 
16 

HAVE A GREAT SPRING BREAK!!! 

Mar 21 Nonparametric testing 
methods 1 [slides - 1-37 
only] 

Canvas Quiz #13: 
Nonparametric testing 
methods [canvas] 

You should be able to choose the 
appropriate test using this chart 

https://drive.google.com/file/d/1sD6CcwXFqrPJ981WO_P1lAAH1AXq8mrQ/view?usp=share_link
https://docs.google.com/presentation/d/1DRg5eGRKiI4kZFuv2g-wgEsOvg9Np0vZ7hoolzgaux4/edit?usp=sharing
http://canvas.unt.edu/
https://scikit-learn.org/stable/modules/cross_validation.html
https://en.wikipedia.org/wiki/Cross-validation_(statistics)
http://canvas.unt.edu/
https://dl.acm.org/doi/fullHtml/10.1145/3441369.3441372
https://dl.acm.org/doi/10.1145/3441369.3441372
https://drive.google.com/file/d/15FlAGdyaRfg7xbXsPIC1ekvUGy_-MHUk/view?usp=share_link
https://drive.google.com/file/d/1KBZqW5JOslqq-LTohkyiHSezPJRJpSYF/view?usp=sharing
https://tapiaconference.cmd-it.org/attend/presentation/?id=tech_pan116&sess=sess181
https://docs.google.com/spreadsheets/d/1avoolnx6Weujdba6sOBqFymT6Wt1qRNP34KPoM7_irg/edit?usp=sharing
https://docs.google.com/presentation/d/1dl1ksbLRWwJztvDsyg97jZClTlghhTXABotW4yOjOOA/edit?usp=sharing
http://canvas.unt.edu/
https://docs.google.com/document/d/14IC31kchXWWRGQWElJFvV1Dyw-_b5zn3GAvUscssqOY/edit?usp=share_link
https://www.stat.cmu.edu/~hseltman/309/Book/chapter9.pdf
https://docs.google.com/presentation/d/1G0A_UxZKBtOZtIQE6B3QvQXfTRXJb30xZFz7dxoaGeM/edit?usp=sharing
http://canvas.unt.edu/
https://docs.google.com/document/d/1ArZkm_DMoBjC-x75CfIjYp7DeyFZBR9eC26YNvftMbM/edit?usp=sharing
https://www.stat.cmu.edu/~hseltman/309/Book/chapter12.pdf
https://www.stat.cmu.edu/~hseltman/309/Book/chapter12.pdf
https://docs.google.com/presentation/d/1T4bGKAV0XoqiOUcQXuIyKXr_tOXgTV6PLwrH0sdINVI/edit?usp=sharing
http://canvas.unt.edu/
https://www.stat.cmu.edu/~hseltman/309/Book/chapter3.pdf
https://medium.com/@srowen/common-probability-distributions-347e6b945ce4
https://docs.google.com/presentation/d/1-zOWAtFplACj0lbosmieQ2FCRyBawlwwwbBA413GYZg/edit?usp=sharing
http://canvas.unt.edu/
https://docs.google.com/document/d/1glQwLvFzsuAtMD-V0UM3Hb3nGLrsP2M_3Eb4IBxvUYY/edit?usp=sharing
https://docs.google.com/presentation/d/1EuXs4OhtzinHGQxmnmuOzJJZ7lErqoTv0WRLu72HdGw/edit?usp=sharing
https://drive.google.com/file/d/1nNLMXahS_bXY60d-IlwlnPqhlWBRg-Ti/view?usp=share_link
http://canvas.unt.edu/


 
HW#5: Non-parametric testing 
word problems 

[pdf] (which will be available 
during upcoming exams) 
Tests covered include: Chi 
Square [wiki], Fisher’s Exact 
[wiki], McNemar [wiki], Sign test 
[wiki], Wilcoxon signed-rank 
[wiki], Mann-Whitney U [wiki], 
Kruskal-Wallis [wiki], Friedman 
[wiki] 

Mar 23 Nonparametric testing 
methods practice 
in-class - review slides  

HW #6: P1 Project Update 
 
HW #7: P1 Project 
Consultation (list of teams and 
email addresses to help make 
connections outside of class 
[gSheet]) 

Mar 28 In-class review and 
project work 

HW #8: P1 Project Report slides and presentation  
[due Apr 6 - one week after the exam] 
 
HW #9: P2 Project Brainstorming  
[due Apr 6 - one week after the exam] 

Mar 30 EXAM 2: In the classroom, bring your laptop as a portion of the exam will be online, but to be 
taken during class time. (contact Dr. Albert prior to class for alternate accommodations and be 
prepared to provide documentation) 
 
Here is the exam seating chart. 

Apr 4 Categorical outcome 
tests review - Chi 
Square, Fisher’s, 
McNemar's in detail 
[slides] 
 

Finish P1 previous 
assignments and P2 
brainstorm for Thursday. 
 
Feedback on class points so 
far [distribution info] 

Seltman chapter 16.1-16.2 
 
 

Apr 6 Project selection in class. Come with potential topics. 
Bring laptops. If you can’t come, have someone pick for you. Everyone in class will be assisted 
to find groups and topics. Outside of class - you are on your own. 
HW #10: P2 Proposal assigned. Draft document for selecting teams and projects 

Apr 11 (Dr. 
Albert 
away) 

P2 project team effort Use the time to meet with your 
team. Work on proposal and 
project progress.  

 

Apr 13 Continued P2 project 
effort 

HW #11: P2 project update 
 
HW #12: P2 project 
consultations (team 
memberships and emails 
[gDoc]) 

 

Apr 18 (Dr. 
Albert 
away) 

ANCOVA [slides] Working on project in class 
with any time remaining 

Seltman chapter 10 

Apr 20 (Dr. 
Albert 
away) 

Two-way ANOVA [slides] 
 

HW #13: P2 Project Report 
slides and presentation [due 
before class on Apr 27 - exam 
3 day] 
 
Canvas Quiz #14: ANCOVA 
and two-way ANOVA [canvas] 

Seltman chapter 11 

https://docs.google.com/document/d/1x9LTnf82vatx9D7kkHRxNeuHzWlBG71c7rhrWqER_bE/edit?usp=sharing
https://drive.google.com/file/d/0B2MBEuo7xdkdcnp5aGV2Mm5xTzA/view?resourcekey=0-nuO7KNVEiB2YZpmY2HELNA
https://en.wikipedia.org/wiki/Chi-squared_test
https://en.wikipedia.org/wiki/Fisher%27s_exact_test
https://en.wikipedia.org/wiki/McNemar%27s_test
https://en.wikipedia.org/wiki/Sign_test
https://en.wikipedia.org/wiki/Wilcoxon_signed-rank_test
https://en.wikipedia.org/wiki/Mann%E2%80%93Whitney_U_test
https://en.wikipedia.org/wiki/Kruskal%E2%80%93Wallis_one-way_analysis_of_variance
https://en.wikipedia.org/wiki/Friedman_test
https://docs.google.com/presentation/d/1EuXs4OhtzinHGQxmnmuOzJJZ7lErqoTv0WRLu72HdGw/edit?usp=sharing
https://docs.google.com/document/d/1qAYs40YV9OFa4e6mouiV2JEIJOVfB6tBlKnbr7JMX2o/edit?usp=share_link
https://docs.google.com/document/d/1-dfip7nMeamr5O3c-nFACOq6-1WYrwa9TXrCfVl6bAo/edit?usp=share_link
https://docs.google.com/spreadsheets/d/1PDSGrltw40YFbiHdXUGE1nTRXgRKRP3y3rxa4cF9DNw/edit#gid=0
https://docs.google.com/document/d/16GzxehLhHqB2qGTX65uD9km65_b31L1_bgQx47hU4IM/edit?usp=sharing
https://docs.google.com/document/d/1bc-Hd_AhTFyF5EHld7NteL1_Dgy6HTUTGwALBmsouo0/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1avoolnx6Weujdba6sOBqFymT6Wt1qRNP34KPoM7_irg/edit?usp=sharing
https://docs.google.com/presentation/d/1Aj4sWqcHeFYVEhjvVybDcdV_r-lcEpzs/edit?usp=sharing&ouid=113886340889641443389&rtpof=true&sd=true
https://drive.google.com/file/d/1jEhL0vFrN1CWGDizgfCY4l7Ts4N9gkZW/view?usp=share_link
https://www.stat.cmu.edu/~hseltman/309/Book/chapter16.pdf
https://docs.google.com/document/d/1zUOyYiB9Q86A6RbUnzfsYfcsNDQc90WQe2AFVQGWXZk/edit?usp=sharing
https://docs.google.com/document/d/1jKpsWTZUK88-Xj0ayW07PDmalfXb133MeykvTfMXFeI/edit?usp=sharing
https://docs.google.com/document/d/1hK6UdlLPbvD9AKMkMD-2DAZrMItGPvxc0B72eikZJ20/edit?usp=sharing
https://docs.google.com/document/d/18ecXUy0D-Qk-YrmbYlvceKbSC-Ez915RYDeOlhxVNDI/edit?usp=sharing
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdocs.google.com%2Fdocument%2Fd%2F1tMkyYgK4ZswFv3MqWgUE9agg8PxH_j9yBPgfG2VDR1k%2Fedit%3Fusp%3Dsharing&data=05%7C01%7CMark.Albert%40unt.edu%7Caeef79e7d7cd4858819208db3c57082b%7C70de199207c6480fa318a1afcba03983%7C0%7C0%7C638170116710681594%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=0zBkEAYTpOqpqZMfEcL0iQ%2FWloL8bqj%2BiqA%2BjrDgZ14%3D&reserved=0
https://docs.google.com/presentation/d/1fuySLP4spd1RVsFPr9b8Vmb73X3wt25_wdGuOCEEZLg/edit?usp=sharing
https://www.stat.cmu.edu/~hseltman/309/Book/chapter10.pdf
https://docs.google.com/presentation/d/16DHAtlxxBwvsiNCWd76q72qFNN_A2KS4r6QP_U-cu_4/edit?usp=sharing
https://docs.google.com/document/d/1D8opi6-zX84HMdfnwsVUVNI700d8ltq4lPFus6DwOJ8/edit?usp=sharing
http://canvas.unt.edu/
https://www.stat.cmu.edu/~hseltman/309/Book/chapter11.pdf


Apr 25 Stats word problem 
section description and 
review [review slides]  
 
(Optional: Job keywords 
overview [10 mins, 
slides], unedited 
student-submitted 
[example problems]) 

Practice for new section of 
stats word problems for future 
exams - including tomorrow’s 
 
Reminder - Thursday exam 3 
and all assignments to be 
turned in BEFORE class on 
Thursday. 

In class exercises will be given 
as summary reviews of the 
material over the semester - 
similar in style to earlier 
homework. 

Apr 27 EXAM 3: In the classroom, bring your laptop as a portion of the exam will be online, but to be 
taken during class time. (contact Dr. Albert prior to class for alternate accommodations and be 
prepared to provide documentation) 
 
Additional in-class pop-quiz. 
 
Here is the exam seating chart. 
 
All projects, assignments, and canvas quizzes are to be turned on before class on this day to 
allow for grading and review on May 2nd. 

May 2 Course review lightning presentation [slides - over 140!].  
 
Grading wrap up [current snapshot - all but final exam (out of over 105 points - remember 
points not percentages!)] & Final words.  
 
Reminder of special final start time. 

May 4 Final project presentations - some of the better recorded presentations played in class, 
celebrated, and discussed, as well as notable departures from proper statistical analysis 
and examples of what not to do. 
Group videos to be presented [folder] 

10:30am - 
12:30pm 
May 9 

EXAM 4: In the classroom, bring your laptop as a portion of the exam will be online, but to be 
taken during class time. (contact Dr. Albert prior to class for alternate accommodations and be 
prepared to provide documentation) 
 
(Note the policy of dropping lowest exam grade) 
 
Here is the exam seating chart. 
 
Alternate time, 10:30am-12:30pm, Tuesday, May 9th. 

 

 

 

 

 

 

https://docs.google.com/presentation/d/1EuXs4OhtzinHGQxmnmuOzJJZ7lErqoTv0WRLu72HdGw/edit?usp=sharing
https://docs.google.com/presentation/d/1x8lc9G8C6537Xa4DlFvr-yBUrJNeUBDfKadP8o5KL10/edit?usp=sharing
https://docs.google.com/document/d/1z1IF98iocpGuTOm_tFkvqtNwJVWhjkHs30DGvhXHm0g/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1avoolnx6Weujdba6sOBqFymT6Wt1qRNP34KPoM7_irg/edit?usp=sharing
https://docs.google.com/presentation/d/1aQJ-OP6ucK-OKfJ6rfPnYSYvayJlewz7sEUl5OzDAQQ/edit?usp=sharing
https://drive.google.com/file/d/12eT8l5GcDuDmsoedwfaG-ndZsl4XYQx0/view?usp=sharing
https://drive.google.com/drive/folders/1q9RD5KZLO97rYTf2j2DSXOPGWV6QS_e9?usp=share_link
https://docs.google.com/spreadsheets/d/1avoolnx6Weujdba6sOBqFymT6Wt1qRNP34KPoM7_irg/edit?usp=sharing
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