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10:15 Loading	and	exploring	datasets
10:45 Data	transformationand	coding	
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12:15 Review	of	practical
12:30	- 13:30 LUNCH BREAK
13:30 lmer	and	glmer
14:30 Post-hoc	analysis and	model	visualization
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16:00 Review of	practical
16:15 Model	building
17:00 End	of	workshop

Statistics	for	Linguists	
08	July	2022



Statistics	for	Linguists	

Loading	and	exploring	datasets

Margreet Vogelzang – mv498@cam.ac.uk



Learning	objectives

• You	will	learn	to	load/import	data
• Explore	a	dataset	and	create	descriptive	statistics
• Transform	a	dataset	(if	needed)
• Code	your	factors
• Build	a	mixed	model
• Perform	post-hoc	statistics
• Visualize	your	data	and	your	model	



4	main	types	of	data
Special	types:

NA #	missing	data
NULL #	empty
-Inf/Inf #	infinite	values
NaN #	Not	a	Number



Structures

• Vectors
With	c()	you	can	concatenate	to	make	a	vector:	c(43,	5.6,	2.90)

• Lists:	can	contain	anything
list(f	=	factor(c("AA",	"BB")),	

v	=	c(43,	5.6,	2.90),	
s	=	4)

• Factors:	are	used	to	represent	categorical	data	
>	factor(c("AA",	"BB",	"AA",	"CC")
[1]	AA	BB	AA	CC
Levels:	AA	BB	CC



Structures

• data.frame:	Similar	to	lists	but	all	objects	must	have	the	same	length.	
Defaut data	structure	in	R
data.frame(

f =	factor(c("AA",	"AA",	"BB")),	
v =	c(43,	5.6,	2.90),	
s =	rep(4,	3))

• data.table:	enhanced,	optimized	version	of	the	data.frame

• tibble:	tidyverse data	structure



Importing	data

• Represents	probably	the	first	step	of	your	work
• R	can	handle	multiple	data	types
• Flat	files	(.csv,	.tsv,	...)
• Excel	files	(.xls,	.xlsx)
• Foreign	statistical	formats

• .sas from	SAS
• .sav from	SPSS
• .dta from	Stata

• databases	(SQL,	SQLite	...)



Importing	data

• R	base	already	provides	functions	for	text	files
• read.csv()
• read.delim()
• ...

• Additional	packages	to	load	your	data:
• readr package:

• read_csv():	comma	separated	(,)
• read_csv2():	separated	(;)
• read_tsv():	tab	separated
• read_delim():	general	delimited	files,	auto-guesses	delimiter
• read_table():	columns	separated	by	white-space(s)



Importing	data

• R	base	already	provides	functions	for	text	files
• read.csv()
• read.delim()
• ...

• Additional	packages	to	load	your	data:
• readxl package:

• read_excel()
• read_xls()
• read_xlsx()

• haven	package:
• read_sas() for	SAS
• read_sav() for	SPSS
• read_dta() for	Stata



Example:	reading	a	.csv	file

• Download	pycholinguistics_data.csv to	your	computer
• File	can	be	found	at	https://margreetvogelzang.github.io/

• Open	the	file	with	a	text	viewer	and	have	a	look	at	its	content
• Does	the	delimiter	fit	the	file	extension?
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• File	can	be	found	at	https://margreetvogelzang.github.io/

• Open	the	file	with	a	text	viewer	and	have	a	look	at	its	content
• Does	the	delimiter	fit	the	file	extension?



Example:	reading	a	.csv	file

• In	RStudio,	you	can	use	the	interface…



Example:	reading	a	.csv	file

• …or	you	can	use	code	(recommended)	to	import	it	programmatically
• Ensures	reproducibility
• Enables	sharing	with	others

• Import	the	file,	for	example	with	read.csv()

>	read.csv("data/pycholinguistics_data.csv")

• Make	sure	to	assign	the	new	dataset	to	a	name
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Exploring	our	dataset

• Data	exploration	functions:
• head()
>	head(psycholinguistics_data)



Exploring	our	dataset

• Data	exploration	functions:
• head()
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>	tail(psycholinguistics_data)



Exploring	our	dataset

• Data	exploration	functions:
• summary()
>	summary(psycholinguistics_data)



Exploring	our	dataset

• Data	exploration	functions:
• str:	display	the	internal structure	of	an R object
>	str(psycholinguistics_data)



Exploring	our	dataset:	some	functions

• summary(psycholinguistics_data[10])
• summary(psycholinguistics_data$ReadingTime)
• names(psycholinguistics_data)
• unique(psycholinguistics_data$participant)
• length(unique(psycholinguistics_data$participant))
• nrow(psycholinguistics_data)
• ncol(psycholinguistics_data)

• tapply(psycholinguistics_data$ReadingTime,	
psycholinguistics_data$participant,	mean)



Exploring	our	dataset:	some	functions

Multiple	ways	to	achieve	the	same	thing:
• tapply(psycholinguistics_data$ReadingTime,	

psycholinguistics_data$participant,	mean)
• data.table(psycholinguistics_data)[,list(ReadingTime =	mean(	

ReadingTime)),by=list(participant)]	#	requires	data.table package
• psycholinguistics_data %>%		group_by(participant)	%>%	

summarise(mean_ReadingTime =	mean(ReadingTime),	
sd_ReadingTime =	sd(ReadingTime))	#	requires	tidyverse package
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