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Welcome to Univariate Statistics and Methodology using R



Univariate Statistics...

heights

## # A tibble:

##
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## # ..

gender
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HEIGHT
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q2i04mgiaigqvew82skh8orq2i04muijp
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.)" to see more rows

® onerow represents one set of observations



...and Methodology...

¢ how do we measure height?
¢ how do we determine gender?

¢ how do we collect data in a way that is generalisable?




..Using R...

heights %>% ggplot(aes(x=HEIGHT,color=gender,fill=gender)) + .
geom_density(size=2,alpha=0.4) gender || Female ] Male ] NonBinary
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...to Form Conclusions

heights_t <- heights %>% filter(gender %in% c('Male','Female'))
t.test(heights_tS$SHEIGHT ~ heights_t$gender)

##

# Welch Two Sample t-test

#i#

## data: heights_t$HEIGHT by heights_t$gender
## t = -9, df = 29, p-value = 6e-10

## alternative hypothesis: true difference in means between group Female and group Male is not equal to 0
## 95 percent confidence interval:

## -16.26 -10.25

## sample estimates:

## mean in group Female mean in group Male
## 165.7 179.0
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What you will learn

Statistics

foundations of Null Hypothesis Significance Testing
probability
samples and distributions
the normal and the binomial distributions
testing for significance
o F'-ratio, X2, t-test, others
the linear model
multiple linear regression
assumptions, models, model criticism
logit regression (generalized linear model)
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basic programming
using libraries
using an IDE ( )
data types

o data manipulation

o visualisation (graphs)
functions
running statisical models

o literate programming
o document creation



Shape of the Course

o ks

Usually includes sections of live coding

m You're encouraged to work along with these

S0, A place to work through exercises with colleagues
(with help on-hand from a team of tutors)




Lectures & Readings

e broadly, about concepts
o statistics

o coding



Lectures & Readings Exercises

e broadly, about concepts e broadly, how to
o statistics o coding
o coding o data manipulation
o statistics

e lots of hints and links to the readings



Labs

e Atime and place to work on the exercises
o work should be donein
o working in small groups is encouraged

o ateam of tutors will be on-hand to answer any questions



Discussions

a question @93

Comparing models

‘When comparing models, shouid they all use the same optimiser? So if my base model converged fine with the default optimiser but a more complex model didn't so | switched optimiser, is it still ok to compare the two using anovaf)?

Thank you!! :)

Within vs Between Subejcts 428121 other
F art 1 is the exper tal design wa

ental o

explicitly stated i the study
m pood guestion

e a am the instructors' answer, where instucions

ctively consiruct a single answes

That's a very deep gquestion.

your code runs the sa You said that the default optimiser didn’t return errars. So, I'll have o make an assumption here. Assuming that the default optimiser reached to the right optimum, then yes - you can compare them if one used the default optimiser and the other model user another
ootimiser.

e piazza discussion forums for the course on Learn
o ask questions, share experiences, talk to the course team
o post anonymously if preferred

o animportant way to keep in touch



Support

we are here to help you
e lectures: feel free to ask questions at any point
* lab sessions: make use of the tutoring team (they want to help!)
e piazza discussion forums: any time

e office hours: see Learn page for details
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e four online multiple-choice quizzes

e for each quiz, which must be completed within 60 min

Quizzes released on Mondays of Weeks 2,4, 7 and 9.

must be completed within 7 days of release
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check a dataset for consistency
explore hypotheses about how variables are related

o conduct and interpret appropriate statistical tests
produce suitable graphics

present your workings and conclusions in a markdown document
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“=p Final Assessment (80%)

check a dataset for consistency

explore hypotheses about how variables are related

o conduct and interpret appropriate statistical tests

produce suitable graphics

present your workings and conclusions in a markdown document

coursework released: 17 Nov 2022

coursework submission deadline: 15 Dec 2022




Tips for survival

1. active engagement!
2. use the piazza forums and other forms of support whenever you need them
3. keep on top of the coursework
4. remember that some things will feel difficult at first
o what's hard for you may be easy for others
o what's easy for you may be hard for others

5. most importantly, don't give up



Tips for improving the course

e we have worked hard to make this course work, but some things will undoubtedly still be improvable

please feed back to us!

o during labs/after lectures, via email/forums/anonymously on Learn via "Have Your Say"

please bear with us!

o we are doing our very best

any good course is a conversation between teachers and learners

o we try our best to listen, but this also will only work with your help



first tasks
1. help us get to know you
2. get the software

3. fillin the survey



1. help us get to know you

1. Log into Learn, navigate to the USMR course page
2. look for the Piazza Forum button
o it should automatically enroll you on Piazza
3. post a little introduction of yourself
Suggested content:
o pictures of pets/animals very welcome.

o answer a randomly generated question from


https://learnhip.com/randomq/

2. get the software

Option A Option B
PPLS RStudio Server: Install it yourself. Instructions at

¢ noinstallation required e process is a bit more involved
¢ accessed via a web browser (requires internet)

Our Recommendation

Go with option A for now.
After the course (over the christmas break), move to option B in time for Semester 2.



https://rstudio.ed.ac.uk/
https://edin.ac/3B0oi5A

2. get the software

Option A Option B

PPLS RStudio Server: Install it yourself. Instructions at

e no installation required e process is a bit more involved
e accessed via a web browser (requires internet)

e The PPLS Rstudio Server will undergo reqular maintenance on the first Sunday of every month, so there may be a short interruption to the service on these
days
e Our agreement with RStudio allows us the use of RStudio Server for teaching purposes only.


https://rstudio.ed.ac.uk/
https://edin.ac/3B0oi5A

3.fillin the survey

e Found at
e Takes 10-15 mins to complete

e Provides real data for the examples and exercises


https://edin.ac/3CHTRm8

End
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