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Today: 
Why multivariate statistics matters

Intro to the course



Src: CalCAN



Src: CalCAN





Bierema 2022





Jaureguiberry et al, 2022





Crop yield = 
genotype x 
environment x 
management





Multivariate data in agricultural and 
environmental sciences
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What kind of data will your research 
focus on?

Please download and install the Slido 
app on all computers you use

ⓘ Start presenting to display the poll results on this slide.



Source: Statista









How do we use data and computational power as scientists?





Hypothesis testing: making inferences about 
causality



Prediction: making better decisions



Discovering patterns: gaining new insights

Example: clustering 





How would you rate your experience 
with R programming?

Please download and install the Slido 
app on all computers you use

ⓘ Start presenting to display the poll results on this slide.
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Goal of PLS 206: 

Leave with a fundamental understanding of the 
statistics and the tools to study multivariate data 



Basic understanding 
of statistical 
nomenclature

Data frame!



Ronald Fisher

Variables 
(attributes, measurements) 

“Iris dataset”







Interpreting model results in R



Crash course on R programming and essential stats



Linear regression and 
its many 
derivatives/relatives



Data transformations 

Raw data
Log transformed



Non-linearity



Underfit model
Y~X

Well-fit model
Y~X+Z

Overfit-fit model
Y~X+Z+X2+Z2+A+B+C

Model selection



Dimension reduction (e.g., Principal component 
analysis)



Clustering methods



Supervised vs unsupervised learning



Intro to tree-based analyses



Intro to neural networks



Mastering R

• Data wrangling and packages to help
• Writing your own functions
• Using loops and other fundamental 

programming skills
• Creating publishable figures







Statistical analyses

Programming skills
Data wrangling Parsing R objects Making figures

Linear regression Dimension reduction Machine learning
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Course Schedule: Overview
10 weeks — Monday/Wednesday lecture + Friday discussion, practice, bonus 

topics
Stats/R refresher → regression → model selection → PCA/clustering → 

machine learning → multivariate methods
Weekly problem sets due Mondays; exact dates & topics kept current on the 

website:
https://greymonroe.github.io/PLS_206/schedule.html

https://greymonroe.github.io/PLS_206/schedule.html
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Details about PLS 206: 
Monday/Wednesday Lecture + R live coding demonstration

Friday discussion –Questions on Problem sets and Bonus material
This week (week 0): Friday discussion is R crash course, part 1

Zoom option and all recorded
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Grade:
• Weekly problem sets graded for completion due Monday before class 

(none for next Monday) 
2 drops for problem set grade

• Final week will be an individual project (cant be dropped)
• Daily reflection/feedback (Mon/Wed) due before next class (10% of grade)
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Use of AI and Outside Resources
• AI tools, Google, Stack Overflow, classmates — always fair game; AI is just 

another resource
• Problem sets are graded on reasoning, not a single right answer: use AI to 

understand why, not just to get unstuck
• Submit your own understanding — write your own answers, and cite AI use 

the way you'd cite a classmate or a Stack Overflow post
• Final paper: every data point, statistic, and citation must be real — never 

submit fabricated or AI-hallucinated results
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Before Friday (intro to R):

1. Download and Install R and R studio
https://posit.co/download/rstudio-desktop/

 

https://posit.co/download/rstudio-desktop/


This Friday

R crash course, part 1 (stats refresher continues 
next week)
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