
Methods in Empirical Analysis, Course Calendar 
CSCE 5310, Spring 2022 at University of North Texas 
https://www.biomed-ai.com/class 
 
Important links: SYLLABUS, Academic Calendar,  zoom (intermittently used) 
 
All items are tentative until class time on the indicated day 
 

Dates Topic Course expectations Tutorials / readings 

Jan 18 Class intro, Whirlwind tour of stats [slides] [video - limited audio] 

Jan 20 Empirical Analysis class 
overview: syllabus (link 
at top), calendar. 
Finishing the tour. 
Programming 
expectations.  

Canvas Quiz #1: Stats 
whirlwind tour 
(optional: AI discord [link]) 
 

Stats “take home” messages 
[pdf], Example stats test 
flowchart [pdf]. 
 
Seltman chapter 1-2 [pdf] 

Jan 25 Statistical test case 
study: t-test and 
assumptions [seltman 
slides 6] 

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

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

Jan 27 One-way ANOVA 
[seltman slides 7] 

Canvas Quiz #3: ANOVA 
basics 

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

Feb 1 Best practices validating 
ML in medicine. 
(optional: Parkinson’s 
validation in ML (work in 
progress) 
[slides] 

Canvas Quiz #4: Best 
Practices applying ML in 
Medicine [canvas] 
HW #1: Job ad keyword 
search (past examples: ML 
[slides1], [slides2], 
mobile/java/web [slides]) 

Best practices paper [html] [pdf] 
 
(optional Tapia Panel video [mp4] 
[semi-live session info]) 

Feb 3 CLASS CANCELED DUE TO WEATHER CLOSURE 

Feb 8 Exploratory data 
analysis, univariate 
methods. 
Research Design slides 
[slides] 

Canvas Quiz #5: Exploratory 
data analysis [canvas] 
Canvas Quiz #6: Research 
Design principles [canvas] 

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

Feb 10 Data visualization and 
multivariate methods 
[slides] 

Data Visualization notebook 
Data Frames notebook 
 

Feb 15 Resampling methods 
[slides 1-54] 

Canvas Quiz #7: Resampling 
methods [canvas] 

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

https://www.biomed-ai.com/class
https://docs.google.com/document/d/1NUlICbuulg1nPJzIA5lAhWQlpz1yFWQ9DFP_hza1Fm8/edit?usp=sharing
http://catalog.unt.edu/content.php?catoid=25&navoid=2685
https://unt.zoom.us/j/81128170574
https://docs.google.com/presentation/d/1hbr4mtApiEJVv2YYbJqEWvuuRvBrVc28bZS8tqZGuYY/edit?usp=sharing
https://unt.zoom.us/rec/share/mYnWm4kSTwCsCD9I66O7M8xUExpOk-kKPPUAurxS6PfqGbOfOxoh_xSScUcwfMOi.6_CX4h4XGMbbbTqX
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
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
https://www.stat.cmu.edu/~hseltman/309/Book/chapter7.pdf
https://en.wikipedia.org/wiki/One-way_analysis_of_variance
https://docs.google.com/presentation/d/1MIrRCjl0VIf95jnP6GFL_BW-i51ejF9bdT3KQgaq9ao/edit?usp=sharing
http://canvas.unt.edu/
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://dl.acm.org/doi/fullHtml/10.1145/3441369.3441372
https://dl.acm.org/doi/10.1145/3441369.3441372
https://drive.google.com/file/d/1KBZqW5JOslqq-LTohkyiHSezPJRJpSYF/view?usp=sharing
https://tapiaconference.cmd-it.org/attend/presentation/?id=tech_pan116&sess=sess181
https://drive.google.com/file/d/1uJvWqd-2M5E3Ee8iREI5qa3sQavn39y8/view?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/presentation/d/1Eb2E8ipt-zcXXjEWlARpMoE3r4NBP-6zLqB-BhLgj-w/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://www.slideshare.net/hafidztio/resampling-methods
http://canvas.unt.edu/
https://en.wikipedia.org/wiki/Resampling_(statistics)
http://wise.cgu.edu/wp-content/uploads/2015/04/Introduction-to-Resampling-Techniques-110901.pdf
http://wise.cgu.edu/wp-content/uploads/2015/04/Introduction-to-Resampling-Techniques-110901.pdf
https://people.duke.edu/~ccc14/sta-663-2017/15B_ResamplingAndSimulation.html


Dates Topic Course expectations Tutorials / readings 

and Resampling methods 
chapter [pdf]) 

Feb 17 Cross-validation 
methods and examples 
[slides 55-67] and also 
these [slides]  

Canvas Quiz #8: 
Cross-validation methods 
[canvas] 

Cross-validation [sklearn] [wiki] 

Canvas quizzes to prepare for Exam 1: All now available on CANVAS 
Canvas Quiz #1: Stats whirlwind tour 
Canvas Quiz #2: t-test and basic assumptions of stats tests 
Canvas Quiz #3: ANOVA basics 
Canvas Quiz #4: Best Practices applying ML in Medicine (previously given) 
Canvas Quiz #5: Exploratory data analysis 
Canvas Quiz #6: Research Design principles 
Canvas Quiz #7: Resampling methods 
Canvas Quiz #8: Cross-validation methods 

Feb 22 Data visualization 2: 
Making publication 
quality figures  
Review for Exam 1 

Today’s material will not be on 
exam 1 

Creating publication quality 
figures [gDoc] 
 
10 rules for better figures [pdf] 

Feb 24 *** CLASS CANCELED DUE TO WEATHER CLOSURE *** 
The exam has been rescheduled for Thursday, March 3rd 

Mar 1 Optional lecture (will not be tested on) prior to exam. Example application: Dimensionality 
reduction in understanding neural coding [slides] [Urs 2021 paper] 

Mar 3 EXAM 1 - rescheduled: In 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) 

Mar 8 Discrete probability 
distributions overview - 
Binomial / Multinomial, 
Hypergeometric, 
Geometric, Negative 
Binomial, Poisson 
[slides] 

Canvas Quiz #9: 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 10 Simple continuous 
Probability Distribution 
overview - multivariate 
normal, t, F, exponential, 
Gamma, Chi-Squared 
[slides] 

Canvas Quiz #10: Continuous 
probability distributions 
[canvas] 

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 15 & 
17 

HAVE A GREAT SPRING BREAK!!! 

Mar 22 Nonparametric testing 
methods 1 [slides - 1-37 
only] 

New point distribution update 
to syllabus - 3 exams now 
required, best 3 of 4. 

You should be able to choose the 
appropriate test using this chart 
[pdf] (which will be available 
during exams) 

https://us.sagepub.com/sites/default/files/upm-assets/57234_book_item_57234.pdf
https://www.slideshare.net/hafidztio/resampling-methods
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)
https://canvas.unt.edu/
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://docs.google.com/presentation/d/12uhtwODvPcd4O-_1Y5XLKWVTwG_nq9adnd_f71azQhY/edit?usp=sharing
https://link.springer.com/article/10.1007/s10462-021-10047-7
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://www.slideshare.net/raghurh/non-parametric-test
https://drive.google.com/file/d/0B2MBEuo7xdkdcnp5aGV2Mm5xTzA/view?resourcekey=0-nuO7KNVEiB2YZpmY2HELNA


Dates Topic Course expectations Tutorials / readings 

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 24 Nonparametric testing 
methods practice 
in-class 

HW#2: Stats word problem 
creation 
 
Canvas Quiz #11: 
Nonparametric testing 
methods [canvas] 

Mar 29 Simple linear regression 
[slides] 

HW#3: Final project 
brainstorming assignment 
(due BEFORE class april 5th) 
 
Canvas Quiz #12: Linear 
regression [canvas] 

Seltman chapter 9 

Mar 31 Statistical power [slides] Canvas Quiz #13: Statistical 
power [canvas] 

Seltman chapter 12 (12.1 - 12.3 
only) 

Upcoming canvas quizzes to prepare for Exam 2. To be released by Sunday, April 3rd (note, the exam is 
cumulative, and these do not represent all areas studied): 
Canvas Quiz #9: Discrete Probability Distributions 
Canvas Quiz #10: Continuous Probability Distributions 
Canvas Quiz #11: Nonparametric testing methods 

Apr 5 Project selection in class [shared doc].  
Bring laptops. If you can’t come, have someone pick for you.  
HW#4: Final project proposal 

Apr 7 EXAM 2 (please complete your canvas quizzes before taking the exam): In classroom, 
bring your laptop as a portion of the exam will be online, but to be taken during class time. (you 
must contact Dr. Albert prior to class for alternate accommodations) 
Exam Seating Chart 

Apr 12 ANCOVA [slides] Working on project in class 
with any time remaining 

Seltman chapter 10 

Apr 14 Two-way ANOVA [slides] 
 

Canvas Quiz #14: ANCOVA 
and two-way ANOVA [canvas] 
 
There will be significant time 
in class to work together on 
projects and ask for feedback. 
Update to the syllabus & 
calendar discussed 

Seltman chapter 11 

Upcoming canvas quizzes to prepare for Exam 3. To be released by Sunday, April 17th (note, the exam is 
cumulative, and these do not represent all areas studied): 
Additional note: these canvas quizzes will use the Respondus Lockdown Browser. It is critical that you take 
the quizzes before the next exam to assure your system is configured for it, since the next exam will also be 
administered using the lockdown browser. 
Canvas Quiz #12: Linear regression [canvas] 
Canvas Quiz #13: Statistical power [canvas] 
Canvas Quiz #14: ANCOVA and two-way ANOVA [canvas] 

Apr 19. Categorical outcomes 
[slides], 

HW#5: Final project 
presentation video and report 
slides [due Apr 29th] 

Seltman chapter 16.1-16.2 
 
Logistic regression [slides] 

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/document/d/1glQwLvFzsuAtMD-V0UM3Hb3nGLrsP2M_3Eb4IBxvUYY/edit?usp=sharing
http://canvas.unt.edu/
https://docs.google.com/presentation/d/1dl1ksbLRWwJztvDsyg97jZClTlghhTXABotW4yOjOOA/edit?usp=sharing
https://docs.google.com/document/d/14IC31kchXWWRGQWElJFvV1Dyw-_b5zn3GAvUscssqOY/edit?usp=sharing
http://canvas.unt.edu/
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://www.stat.cmu.edu/~hseltman/309/Book/chapter12.pdf
https://www.stat.cmu.edu/~hseltman/309/Book/chapter12.pdf
https://docs.google.com/document/d/1KAYS8O09sg9NLevfnPky7V3dCU8qFVTKX3-NpGFSgsY/edit?usp=sharing
https://docs.google.com/document/d/1ArZkm_DMoBjC-x75CfIjYp7DeyFZBR9eC26YNvftMbM/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1XbOSvA2xyEc9BiJ5F2IPQYUljlNMIJdJDgg3L23XLds/edit?usp=sharing
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
http://canvas.unt.edu/
https://www.stat.cmu.edu/~hseltman/309/Book/chapter11.pdf
http://canvas.unt.edu/
http://canvas.unt.edu/
http://canvas.unt.edu/
https://docs.google.com/presentation/d/1x_-t3454_j2bdsIcXG5x9Jd0Yt2tmkcFoj9BzqEL56w/edit?usp=sharing
https://docs.google.com/document/d/16GzxehLhHqB2qGTX65uD9km65_b31L1_bgQx47hU4IM/edit?usp=sharing
https://www.stat.cmu.edu/~hseltman/309/Book/chapter16.pdf
https://docs.google.com/presentation/d/1wxHKYyv1Px7yL4M7NmudDG4Fgm8g3WMDgBcOfT1kVug/htmlpresent


Dates Topic Course expectations Tutorials / readings 

Feedback on class 
grading [snapshot] 

Apr 21 EXAM 3:  Will be using the Respondus Lockdown Browser - take one of Canvas quizzes 
#12-15 to assure it works on your laptop. In classroom, bring your laptop as a portion of the 
exam will be online, but to be taken during class time. (you must contact Dr. Albert prior to 
class for alternate accommodations) 
EXAM 3 Seating Chart (different from last exam) 

Apr 26 Stats word problem 
section description and 
review [review slides] 
[example problems]  
 
Job keywords overview 
[10 mins, slides] 

Practice for new section of 
stats word problems for future 
exams - including tomorrow’s 

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

Apr 28 EXAM 4 Seating Chart - different from last exam. Please check your seat assignment 
EXAM 4: Will be using the Respondus Lockdown Browser. In classroom, bring your laptop as 
a portion of the exam will be online, but to be taken during class time. (you must contact Dr. 
Albert prior to class for alternate accommodations) 

Apr 29, 
Friday 

All late assignments, canvas quizzes, and final projects due on this day. NO EXCEPTIONS. 
Only preparation for the final beyond this point in the course. 

May 3 Course review lightning presentation [slides - over 140!]. Grading wrap up [current snapshot] & 
Final words. Reminder of special final start time. 

May 5 Final project presentations - some of the better recorded presentations played in class, 
celebrated, and discussed, as well as notable departures from proper statistical analysis. 
Groups to be presented: 1, 3, 15, 35, 21, 24, 26, 30 

10:30am - 
12:30pm 
May 10 

EXAM 5 Seating Chart - please check your seat assignment 
EXAM 5: Will be using the Respondus Lockdown Browser. In classroom, bring your laptop as 
a portion of the exam will be online, but to be taken during class time. (you must contact Dr. 
Albert prior to class for alternate accommodations)(Note the policy of dropping lowest exam 
grade) 
Note alternate time, 10:30am-12:30pm, Tuesday, May 10th 

 

 

 

 

 

 

https://drive.google.com/file/d/1ty9omdxHIBeXHEzY7v0EiXK__2o1dewk/view?usp=sharing
https://docs.google.com/spreadsheets/d/1D401axXoSZghoYSsyfh1bXby5VgJHyVAlR5J_Y7yCxs/edit?usp=sharing
https://docs.google.com/presentation/d/1EuXs4OhtzinHGQxmnmuOzJJZ7lErqoTv0WRLu72HdGw/edit?usp=sharing
https://docs.google.com/document/d/1z1IF98iocpGuTOm_tFkvqtNwJVWhjkHs30DGvhXHm0g/edit?usp=sharing
https://docs.google.com/presentation/d/1x8lc9G8C6537Xa4DlFvr-yBUrJNeUBDfKadP8o5KL10/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1SH_Rx5BqjbnAqeCND6UfvmBvypPuugeE0IkglO0M_Kw/edit?usp=sharing
https://docs.google.com/presentation/d/1aQJ-OP6ucK-OKfJ6rfPnYSYvayJlewz7sEUl5OzDAQQ/edit?usp=sharing
https://drive.google.com/file/d/1pX-Y6cHwSM5gYJIOifhUq8zeUPBPzAYi/view?usp=sharing
https://docs.google.com/spreadsheets/d/1XbOSvA2xyEc9BiJ5F2IPQYUljlNMIJdJDgg3L23XLds/edit?usp=sharing
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