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Statistics for Linguists in R – Portfolio answers 
LOT Winter School 2019 

 

 
Monday: Introduction to Statistics 
Question 1: How does the story “The boy who cried wolf” relate to Type I and Type II error? 
See https://www.youtube.com/watch?v=ntswPN4Ed4A 
 

 
 

Answer 
He first shouted wolf when there was none: Type I error 
He later shouted wolf and was ignored: Type II error 
 

 The truth 

There is a wolf There is no wolf 

Villagers  
Believe there is a wolf CORRECT TYPE I ERROR 

Do not believe there is a wolf TYPE II ERROR CORRECT 

 

 

Tuesday: Introduction to R and exploring data 
Question 1: Use the package called ggplot2 to create a boxplot in which you show the accuracy for 

each condition. Give the boxplot a meaningful title. 

 

install.packages(“ggplot2”) 

library(ggplot2) 

 

Use this website: http://www.sthda.com/english/wiki/ggplot2-box-plot-quick-start-guide-r-software-

and-data-visualization  

 

Answer 

library(ggplot2) 

data$Accuracy <- as.numeric(data$Accuracy) 

https://www.youtube.com/watch?v=ntswPN4Ed4A
http://www.sthda.com/english/wiki/ggplot2-box-plot-quick-start-guide-r-software-and-data-visualization
http://www.sthda.com/english/wiki/ggplot2-box-plot-quick-start-guide-r-software-and-data-visualization
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boxplot <- ggplot(data, aes(x=Condition, y=Accuracy, color=Condition)) +  

       geom_boxplot(fill="gray") + 

       labs(title="Boxplot of accuracy per condition") +  

                  coord_cartesian(ylim = c(80, 100)) 

boxplot 

 
This is the plot with 80% accuracy requirement: 
 

 
Figure 1: Boxplot showing accuracy scores by condition (music versus no music). 

 
This is the plot without 80% accuracy requirement: 

 
 
Figure 2: Boxplot showing accuracy scores by condition (music versus no music). 
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Wednesday: Basic Statistical Tests I 
 
Independent t-test 
Question 1: Create two datasets: one for males (data_males) and one for females (data_females) 
 
Answer 
data_males <- subset(data, Gender == "male") 
data_females <- subset(data, Gender == "female")  
 
Question 2: Create two histograms. One for the humor rating of males and one for the humor rating 
of females. Plot them next to each other. 
 
Answer 
par(mfrow = c(1, 2))  
hist(data_males$Rating, main = "Humour rating males", xlab="Rating") 
hist(data_females$Rating, main = "Humour rating females", xlab="Rating") 
 
 

 
Figure 3: Histograms showing the humour ratings given by males and females 

 
 
 
Paired t-test 
Question 1: Import the datafile called Wednesday_data_paired.txt into R 
 
Answer 
data  <- read.delim("C:/Users/smbro/Desktop/LOT_Statistics/Wednesday_data_paired.txt", header = 
TRUE, sep = "\t") 
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Question 2: Please calculate whether there is a statistical difference between before and after taking 
a rollercoaster ride. 
 
Answer 
data$Before <- as.numeric(data$Before) 
data$After <- as.numeric(data$After) 
mean(data$Before) 
mean(data$After) 
sd(data$Before) 
sd(data$After) 
 
attach(data) 
t.test(Before, After, paired = TRUE, alternative = "two.sided") 
 
 
 Paired t-test 
 
data:  Before and After 
t = -9.4501, df = 59, p-value = 2.048e-13 
alternative hypothesis: true difference in means is not equal to 0 
95 percent confidence interval: 
 -24.88115 -16.18552 
sample estimates: 
mean of the differences  
              -20.53333  

 
 
The results indicate that participants have a lower heart rate before riding a rollercoaster (M=71.03), 
SD=10.03) than after riding a rollercoaster (M=91.57, SD=12.56). This effect was significant (t(59)=-
9.45, p<.001). 
 
 

ANOVA 

Question 1: Import the datafile called Wednesday_data_ANOVA.txt into R 
 
Answer 
data  <- read.delim("C:/Users/smbro/Desktop/LOT_Statistics/Wednesday_data_ANOVA.txt", header 
= TRUE, sep = "\t") 
 
 
Question 2: Please calculate whether there is a Score difference between the three conditions. Use 
the function aov(). What did you find? Can you also perform a posthoc test using the pairwise.t.test() 
function? 
 
Answer 
model <- aov(Score ~ Condition, data = data) 
summary(model) 
 
            Df Sum Sq Mean Sq F value  Pr(>F)    
Condition    1    656   656.1   8.504 0.00503 ** 
Residuals   58   4475    77.1                    
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
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There is a statistical difference on scores between the conditions, F(1,58)=8.50, p<.01. 
 
Posthoc test 
pairwise.t.test(Score, Condition, p.adj = "bonf") 
 
Pairwise comparisons using t tests with pooled SD  
 
data:  Score and Condition  
 
  0      1       
1 0.0019 -       
2 0.0011 2.1e-09 
 
P value adjustment method: bonferroni  

 
They all differ from each other: 

- Silence from classical music (p=.0019) 
- Silence from pop music (p=.0011) 
- Classical music from pop music (p<.001) 

 

 
Thursday: Basic Statistical Tests II 
 
Regression 
Question 1: Add an additional continuous predictor variable to Thursday_data_regression.txt into R. 
You can make up these data yourself. 
 
Question 2: Examine whether adding this additional predictor variable improves the model. Add the 
interaction to the model. Use the function anova() in R, see p. 163 of Levshina. 
 
Answer 
data  <- read.delim("C:/Users/smbro/Desktop/LOT_Statistics/Thursday_data_regression_new.txt", 
header = TRUE, sep = "\t") 
 
data$Spider <- as.factor(data$Spider) 
data$Anxiety <- as.numeric(data$Anxiety) 
data$Size <- as.numeric(data$Size) 
data$Predictor <- as.numeric(data$Predictor) 
 
 
model1 <- lm(Anxiety ~ Size, data = data) 
model2 <- lm(Anxiety ~ Size + Predictor, data = data) #main 
model3 <- lm(Anxiety ~ Size * Predictor, data = data) #interaction 
 
anova(model1, model2) 
anova(model2, model3) 
 
Something along these lines: 
A multiple linear regression was calculated to predict Anxiety based on Size and Predictor. A 
significant regression equation was found, F(df1,df2)= F-value, p-value, with an R2 of ….. and a 
adjusted R2 of… (explained variance). The predicted weight is equal to ….. (constant, B) + …… BSIZE + 
….. BPREDICTOR. Both Size (beta-value , p-value) and Predictor (beta-value, p-value) were significant 
predictors of Anxiety. 
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Friday: Mixed effects regression modeling 
 
Question 1: Knit this R script into a html_document, see https://rmarkdown.rstudio.com/lesson-
1.html 
 
Answer 
Html knitted script, file:///C:/Users/smbro/Desktop/LOT_Statistics/Friday.html 
Important to de-comment install.packages code and tinytext code, else knitting will not work 
 

 
 

https://rmarkdown.rstudio.com/lesson-1.html
https://rmarkdown.rstudio.com/lesson-1.html
https://rmarkdown.rstudio.com/lesson-1.html
file:///C:/Users/smbro/Desktop/LOT_Statistics/Friday.html

