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10:00 Workshop introduction

10:15 Loading and exploring datasets
10:45 Data transformationand coding
11:15 Practical exercise

12:15 Review of practical
12:30-13:30 LUNCH BREAK

13:30 Imer and glmer

14:30 Post-hoc analysis and model visualization
15:00 Practical exercise

16:00 Review of practical

16:15 Model building

17:00 End of workshop
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About me

PhD in linguistics from the University of Groningen
PostDoc at University of Oldenburg, institute of

Dutch studies
Current: PostDoc at University of Cambridge,

Theoretical and Applied linguistics

Research interests
Language processing Language acquisition Cognitive science
Cognitive modeling Neuroscience Statistical modeling



About me

| learned statistics through courses (e.g. Summer
School on Statistical Methods for Linguistics and
Psychology https://vasishth.github.io/smlp2022/ and
ZPID tidyverse workshop https://psycharchives.org/en/item/44bcacdf-
f2bb-4891-b7e2-db33affb2dd8)

and by doing: the stats you use should fit your needs



Support team

* Alexander Cairncross
PhD student in Theoretical and Applied Linguistics at the University of
Cambridge
Support during practical sessions, will answer questions

* Derya Nuhbalaoglu-Ayan
GRADE Center Language

Technical support
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Good morning!

What you can do now:

https://margreetvogelzang.github.io/

Contains the schedule, datasets and materials

Make sure you have R (R Studio) installed. It’s free!



Overview

* This one-day course provides an introduction into statistics in R

* We will specifically discuss Mixed Models, which are a frequently
used method in modern-day statistics



Learning objectives

* You will learn to load/import data

* Explore a dataset and create descriptive statistics
* Transform a dataset (if needed)

e Code your factors

* Build a mixed models

* Perform post-hoc statistics

* Visualize your data and your model



Notes

* | learned by doing, which means there may sometimes be more efficient
ways to do something than what | show here

* There are multiple ‘dialects’ in R, such as tidyverse
(https://www.tidyverse.org/). This requires slightly different syntax. You
can use what you like, but | mostly use data tables.

— There are too many ways to select variables:

dfSx, dfs"x", df[,"x"], df[[1]]

e Similarly, there are various approaches to building statistical models, and
you may see differentapproaches used in articles in your field



Symbols and their namesin R

= - equal - double quotation marks () - parentheses
- dot ' - single quotation marks [ 1- (square) brackets
, - comma " - backticks {} - (curly) braces
> - greater than i - hash <> - chevrons
< - less than | - (vertical) bar
~ - twiddle / - (forward) slash

<~ - assignment (left)

* - star \ - backslash , _

-> - right assignment
-~ hyphen %>% - (magrittr) pipe
_ - underscore

| > - (base) pipe



R cheat sheets: highly recommended!

https://www.rstudio.com/resources/cheatsheets/

Data visualization with ggplot2 : :

Basics

REPIA2 is based oo the gramumar of graphics, the idea
that you can build every graph froen the same
comporents a data set, 2 coordinate system,

20d peoms - visual marks that represent data points.
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GRAPHICAL PRIMITIVES

2 <~ ggplot|ecorcmics, acsicate, unemployl)
b<- g.j:lotxscals awx-loru,-, 1))

Each function retums a layer.

a+geom_blank() and a + expand_limits()
Ercore Bmits inchude valoes across ol plots

b+ geom_curve(aesiyons =lat+ 1

g s boeg + 1), cunvature = 1) - x, xend, y, yend,

dgha, argle, colior, curvature, linetype, size

3 a+ geom_pathilireens = "buat”,
& lieejoin = “round”, lieemitre = 1)
x, y. 2lpha, color, group, linetype, size

a+ geom_polygon|acsialpha =
. coloe, 1, group, subgroup, Inetype, size
b+ geom_rect{aes emie = boeg, ymin = lat,
ymax = long « 1, ymax = lat« 1) - smax, smin,
ymae, yevin, alpha, coloc, fill Inetype, size

a+ geom_ribbon(aes)ymin = unemploy - 920,

, yMae = unemploy = S000) - x, ymax, ymin,
dgha, color, 1l group, linetype, size

LINE SEGMENTS
common desthetics: X, y, dpha, color, Inetype, size

b+ geom_abline(2es/imtercept =0, doge = 1))

“7| begeom_Mine{aes)yintercept = L))

Use 2 geom functionto represent data points,

500) - %y, dgha,

usethe geom's aest

TWO VARIABLES
both continuous
¢ <~ ggpheimpg, acsicty, bwyl

(a ¢+ peom_label{2es]label = ey, nudge x= 1,
Bic rudge_y = 1) - x, y, label, digha, rﬂc color,
family, forttace, hjus:, linchaight, d2e, vjust

¢+ geom_point{}
X, y, alpha, color, Nl shape, size, stroke

e+ peom_gquantile()
"X,y alpha, color, group, Bnetype, size, weight

- ¢+ peom_regisices = ul)
X, y, alpha, color, lisetype, size

e+ geom_smooth{methad = i)
ﬁ x,y, alpra, color, fill, grocp, inetype, size, weight
e+ peom_text{aeslabed = cty), nudge_x= 1,

C rudge_y= 1) x,y, label, digha, argle, color,
An family, fonttace, hjust, linehaight, size, vjust

one discrete, one continuous
! <~ giplotimeg, desiclass, hwy))

CHEAT SHEET

hetic properties to represent variables.

ggplot2

continuous bivariate distribution
h<- gplcujcmmor-:s. acsicane, pricel)

h+ geom_bin2&{birwicth = ¢/0.25, 5001
x, . lpha, coler, SIL linetype, size, woight

h+ geom_density_24(|
x, . Alpha, color, group, linetype, size

h+ geom_hex()
f . 2pha, coler, S size

continuous function
i <~ giplotieconoeics, aesjdate, unemgloy))

i*geom_area)
v alpha, color, S linetype, size

i*geom_tine(|
x, . 2lpha, coler, group, linetype, size

[\, i+=geom_step|directicn ="F7)
x, . dlpha, color, group, linetype, size

visualizing error
df <~ cata Aeve|prp = A%, "B tit= 415, e = 1:2)

i<

gaplotiar, aesigrp, it, ymin = fit - s¢, yonaw =it + se)
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