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This document contains the R code required to run all the commands provided in the flow diagrams for each exercise in An Introduction to Basic Statistics for Biologists Using R by MacLeod and MacLeod (Pictish Beast Publications). This allows you to simply copy and paste each command into R and run it with the minimum of fuss and without having to worry about making typos. This will help you get started with using R as quickly as possible. This code is provided on an ‘as is’ basis and is provided for training purposes only. If it is used for any other purpose, it is the responsibility of the end user to ensure this code is accurate and appropriate for the specific purpose for which it is to be used. Neither the author nor the publisher will be held responsible for any errors within this code. It has only been tested with R versions 3.6.1. 3.6.2 and 3.6.3, and there are no guarantees it will work with newer, or indeed older, versions of R (although we know of no reason why it shouldn’t). 

In this document, the R code for each command has been colour-coded to help you see what each part does. In this colour-coding, red is used for a file name, blue for the name of an object which is being created in R (which may contain a specific data set or a specific model), green for the R commands themselves and orange for names of any biological variables (such as measures of species occurrence or environmental variables) referred to within the commands and black for the arguments (settings) used to run the commands. This should help adapt the code for use with your own data.

NOTE: This document was updated on the 10th of July 2020 to adapt the read.table commands so they will also work with R 4.0 and later versions (and not just versions 3.6 and earlier). This adaption involves including the additional argument as.is=FALSE in this command so that text fields are read in as categories (called factors in R) and not as text.

Code Block 1:
rm(list=ls())

# This command clears the contents of R’s memory and removes any data that are currently in it.
Code Block 2:
blue_tit_data <- read.table(file="blue_tit_occupancy_data.csv", sep=",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called blue_tit_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project 
Code Block 3:
names(blue_tit_data)
# This command returns the names of the variables or columns found in an R object called blue_tit_data.
Code Block: 4:
length(blue_tit_data$box_number)
# This command returns the total number of rows found in a variable or column called box_number in an R object called blue_tit_data.
Code Block 5:
View(blue_tit_data)
# This command opens a DATA VIEWER window and displays the contents of an R object called blue_tit_data.
Code Block 6:
install.packages("readxl")
# This command installs a package called readxl into your version of R.
Code Block 7:
sum(is.na(blue_tit_data))
is.na(blue_tit_data)
# These commands allow you to check for missing values in an R object called blue_tit_data. The first command returns the total number of missing values, while the second command provides a table of your entire data set and identifies which cells contain missing values.
Code Block 8:

str(blue_tit_data)
# This command returns a table summarising the structure of a R object called blue_tit_data, including which variables contain whole numbers (int), numbers with decimal places (num) or categories (Factor).
Code Block 9:

unique(blue_tit_data$el_cat)
# This command returns a list of all the unique values in a variable called el_cat in an R object called blue_tit_data.
Code Block 10:
min(blue_tit_data$occupied)
max(blue_tit_data$occupied)
unique(blue_tit_data$occupied)
# These commands return the minimum value, the maximum value and a list of unique values in a variable called occupied in an R object called blue_tit_data.
Code Block 11:
View(blue_tit_data)
# This command opens a DATA VIEWER window and displays the contents of an R object called blue_tit_data.
Code Block 12:
names(blue_tit_data)
# This command returns the names of the variables or columns found in an R object called blue_tit_data.
Code Block 13:

unique(blue_tit_data$occupied)
# This command returns a list of all the unique values in a variable called occupied in an R object called blue_tit_data.

Code Block 14:
occupied_boxes <- subset(blue_tit_data, occupied=="1")
# This command extracts a subset of data from an R object called blue_tit_data which have a value of 1 for the variable called occupied. This subset is saved as a new R object called occupied_boxes.
Code Block 15:
names(occupied_boxes)
sum(is.na(occupied_boxes))
is.na(occupied_boxes)
str(occupied_boxes)
unique(occupied_boxes$occupied)
View(occupied_boxes)
# These commands will return a number of characteristics of an R object called occupied_boxes. These characteristics are: the names, the number of missing values, a list of missing values, the structure of the table it contains, and a list of unique values for the variable called occupied. It will also open a DATA VIEWER window where you can examine the contents of this data set.
Code Block 16:
breeding_data <- read.table(file="nestbox_breeding_data.csv", sep=",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called breeding_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project.
Code Block 17:
names(blue_tit_data)
names(breeding_data)
# These commands return the names of the variables or columns found in R objects called blue_tit_data and nestbox_breeding_data.
Code Block 18:
combined_dataset <- merge(x=blue_tit_data, y=breeding_data, by="box_number", all.x=TRUE)
# This command merges the contents of the R objects called blue_tit_data and breeding_data, based on the contents of the shared variable called box_number. This merged data set is saved as a new R object called combined_dataset.
Code Block 19:
names(blue_tit_data)
names(breeding_data)
names(combined_dataset)
# These commands return the names of the variables or columns found in R objects called blue_tit_data, breeding_data and combined_dataset.
Code Block 20:
length(blue_tit_data$box_number)
length(breeding_data$box_number)
length(combined_dataset$box_number)
# These commands return the number of rows in the variable called box_number found in R objects called blue_tit_data, breeding_data and combined_dataset.
Code Block 21:
View(combined_dataset)
# This command opens a DATA VIEWER window and displays the contents of an R object called combined_dataset.
Code Block 22:
names(blue_tit_data)
# This command returns the names of the variables or columns found in an R object called blue_tit_data.
Code Block 23:

unique(blue_tit_data$occupied)
# This command returns a list of all the unique values in a variable called occupied in an R object called blue_tit_data.
Code Block 24:
occupied_boxes <- subset(blue_tit_data, occupied=="1")
summary_stats <- data.frame(rbind(length(occupied_boxes$elevation),
length(unique(occupied_boxes$elevation)), min(occupied_boxes$elevation),
max(occupied_boxes$elevation),
max(occupied_boxes$elevation)-min(occupied_boxes$elevation),
mean(occupied_boxes$elevation), median(occupied_boxes$elevation), sd(occupied_boxes$elevation)),
row.names=c("Count:","Unique values:","Minimum value:","Maximum value:","Range:","Mean value:","Median value:","Standard deviation:"))
colnames(summary_stats)=c("Elevation of Occupied Boxes")
summary_stats
# These commands first extract a subset of data from an R object called blue_tit_ data which have a value of 1 for the variable called occupied. This subset is saved as a new R object called occupied_boxes. This new R object is then used to generate a table of summary statistics from the remaining commands. This table of summary statistics will be saved in another new R object called summary_stats.
Code Block 25:
frequency_histogram_data <- read.table(file="blue_tit_occupancy_data.csv",sep = ",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called frequency_histogram_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project 

Code Block 26:
 names(frequency_histogram_data)
# This command returns the names of the variables or columns found in an R object called frequency_histogram_data.

Code Block 27:
View(frequency_histogram_data)
# This command opens a DATA VIEWER window and displays the contents of an R object called frequency_histogram_data.

Code Block 28:
hist(frequency_histogram_data$elevation,nclass=11)
# This command creates a histogram based on a variable called elevation in an R object called frequency_histogram_data.

Code Block 29:
hist(frequency_histogram_data$elevation, nclass=11, xlab="Elevation (M)", ylab="Number of Nest Boxes", main="Number of Nest Boxes at Different Elevations")
# This command creates a histogram based on a variable called elevation in an R object called frequency_histogram_data. It also adds labels to the X and Y axes, and as well as giving it a title.

Code Block 30:

blue_tit_data <- read.table(file="blue_tit_occupancy_data.csv",sep=",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called blue_tit_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project. 

Code Block 31:
names(blue_tit_data)
# This command returns the names of the variables or columns found in an R object called blue_tit_data.

Code Block 32:
View(blue_tit_data)
# This command opens a DATA VIEWER window and displays the contents of an R object called blue_tit_data.

Code Block 33:

barplot_data <- aggregate(blue_tit_data$occupied,list(blue_tit_data$el_cat),sum)
colnames(barplot_data)=c("el_cat", "occupied")
# These commands create a summary table based on the groupings provided by the contents of a categorical variable called el_cat in an R object called blue_tit_data. This summary table is saved as a new R object called barplot_data. Finally, the variable or column names el_cat and occupied are added to this new R object.

Code Block 34:
barplot(barplot_data$occupied)
# This command creates a bar graph based on a variable called occupied in an R object called barplot_data.

Code Block 35:

barplot(barplot_data$occupied, xlab="Elevation Categories", ylab="Number of Occupied Boxes", names.arg=barplot_data$el_cat)
# This command creates a bar graph based on a variable called occupied in an R object called barplot_data. It also adds labels to the X and Y axes, as well as adding a name below each bar based on the contents of a variable in this object called el_cat.

Code Block 36:
blue_tit_breeding_data <- read.table(file="blue_tit_breeding_data.csv", sep=",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called blue_tit_breeding_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project. 
Code Block 37:
names(blue_tit_breeding_data)
# This command returns the names of the variables or columns found in an R object called blue_tit_breeding_data.

Code Block 38:
View(blue_tit_breeding_data)
# This command opens a DATA VIEWER window and displays the contents of an R object called blue_tit_breeding_data.

Code Block 39:
mean <- aggregate(blue_tit_breeding_data$ clutch_size,list(blue_tit_breeding_data$el_cat),mean)

colnames(mean)=c("el_cat","mean")

# These commands create a summary table containing the mean values of the variable called clutch_size based on the groupings provided by the contents of a categorical variable called el_cat in an R object called blue_tit_breeding_data. This summary table is saved as a new R object called mean. Finally, the variable or column names el_cat and mean are added to this new R object.

Code Block 40:

st_dev <- aggregate(blue_tit_breeding_data$ clutch_size,list(blue_tit_breeding_data$el_cat),sd)
colnames(st_dev)=c("el_cat","st_dev")
# These commands create a summary table containing the standard deviation values of the variable called clutch_size based on the groupings provided by the contents of a categorical variable called el_cat in an R object called blue_tit_ breeding_data. This summary table is saved as a new R object called st_dev. Finally, the variable or column names el_cat and st_dev are added to this new R object.

Code Block 41:
mean_and_st_dev <- merge(mean,st_dev, by="el_cat")
colnames(mean_and_st_dev)=c("el_cat","mean","st_dev")
# This command merges the contents of the R objects called mean and st_dev, based on the contents of the shared variable called el_cat. This merged data set is saved as a new R object called mean_and_st_dev.

Code Block 42:
View(mean_and_st_dev)

# This command opens a DATA VIEWER window and displays the contents of an R object called mean_and_st_dev.

Code Block 43:
bar_graph <- barplot(height=mean_and_st_dev$mean, names.arg=mean_and_st_dev$el_cat, ylim=c(0, 15), xlab="Elevation Categories", main="Blue Tit Clutch Size by Elevation", ylab="Clutch Size")
# This command creates a bar graph based on a variable called mean in an R object called mean_and_st_dev. It also adds labels to the X and Y axes, as well as adding a name below each bar based on the contents of a variable in this object called el_cat and setting the minimum and maximum values for the Y axis to 0 and 15. This graph is saved as a new R object called bar_graph.

Code Block 44:
segments(bar_graph, mean_and_st_dev$mean - mean_and_st_dev$st_dev, bar_graph, mean_and_st_dev$mean + mean_and_st_dev$st_dev, lwd=2)
# This command adds error bars based on a variable called st_dev from a R object called mean_and_st_dev to the bar graph saved as the R object called bar_graph created by Code Block 43.

Code Block 45:
boxplot_data <- read.table(file="nestbox_breeding_data.csv", sep=",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called boxplot_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project. 

Code Block 46:
names(boxplot_data)
# This command returns the names of the variables or columns found in an R object called boxplot_data.

Code Block 47:
View(boxplot_data)
# This command opens a DATA VIEWER window and displays the contents of an R object called boxplot_data.

Code Block 48:
boxplot(clutch_size~species,data=boxplot_data)
# This command creates a box plot from a variable called clutch_size and based on the groupings in variable called species in an R object called boxplot_data.

Code Block 49:
boxplot(clutch_size~species, data=boxplot_data, xlab="Species", ylab="Clutch Size", main="Recorded Clutch Size in Tit Species", names=c("Blue Tit", "Great Tit"))
# This command creates a box plot from a variable called clutch_size and based on the groupings in variable called species in an R object called boxplot_data. It also adds labels to the X and Y axes, as well as giving it a title and a adding a name below each box for the specified names (Blue Tit and Great Tit).
Code Block 50:
blue_tits <- read.table(file="blue_tit_breeding_data.csv", sep=",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called blue_tits. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project. 

Code Block 51:
names(blue_tits)
# This command returns the names of the variables or columns found in an R object called blue_tits.

Code Block 52:
View(blue_tits)
# This command opens a DATA VIEWER window and displays the contents of an R object called blue_tits.

Code Block 53:
plot(blue_tits$elevation,blue_tits$clutch_size)
# This command creates a scatters plot from variables called elevation and clutch_size in an R object called blue_tits.

Code Block 54:
plot(blue_tits$elevation,blue_tits$clutch_size, xlab="Elevation (M)", ylab="Clutch Size", main="Clutch Size vs Elevation in Blue Tits")

# This command creates a scatter plot from variables called elevation and clutch_size in an R object called blue_tits. It also adds labels to the X and Y axes, as well as giving it a title.

Code Block 55:
human_data <- read.table(file="human_data.csv", sep=",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called human_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project 
Code Block 56:
names(human_data)
# This command returns the names of the variables or columns found in an R object called human_data.
Code Block 57:
View(human_data)

# This command opens a DATA VIEWER window and displays the contents of an R object called human_data.
Code Block 58:
hist(human_data$mass,nclass=7)

# This command creates a histogram based on a variable called mass in an R object called human_data.
Code Block 59:
shapiro.test(human_data$mass)
# This command runs a Shapiro-Wilk test for normality on data on a variable called mass from an R object called human_data.

Code Block 60:
hist(human_data$no_offspring,nclass=7)
# This command creates a histogram based on a variable called no_offspring in an R object called human_data.
Code Block 61:
human_data$log_no_offspring=log10(human_data$no_offspring)
# This command carries out a log10 transformation of data in a variable called no_offspring in an R object called human_data and adds the resulting values as a new field, called log_no_offspring, in the same R object.

Code Block 62:
View(human_data)

# This command opens a DATA VIEWER window and displays the contents of an R object called human_data.
Code Block 63: 
hist(human_data$log_no_offspring,nclass=7)
# This command creates a histogram based on a variable called log_no_offspring in an R object called human_data.
Code Block 64:
shapiro.test(human_data$log_no_offspring)

# This command runs a Shapiro-Wilk test for normality on data in a variable called log_no_offspring from an R object called human_data.
Code Block 65:
great_tit_mass_data <- read.table(file="great_tit_mass_data.csv", sep=",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called great_tit_mass_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project 
Code Block 66:
names(great_tit_mass_data)

# This command returns the names of the variables or columns found in an R object called great_tit_mass_data.
Code Block 67:
View(great_tit_mass_data)

# This command opens a DATA VIEWER window and displays the contents of an R object called great_tit_mass_data.
Code Block 68:
boxplot(mass~sex,data=great_tit_mass_data)

# This command creates a box plot from a variable called mass and based on the groupings in a variable called sex in an R object called great_tit_mass_data.
Code Block 69:
male_great_tit_data <- subset(great_tit_mass_data, sex=="male")
female_great_tit_data <- subset(great_tit_mass_data, sex=="female")

# These commands extract subsets of data from an R object called great_tit_mass_data that only contain data from male great tits (the first command) and female great tits (the second command). In both cases, the selected subset of data is saved as a new R object, male_great_tit_data and female_great_tit_data respectively.
Code Block 70:
shapiro.test(male_great_tit_data$mass)
# This command runs a Shapiro-Wilk test for normality on data in a variable called mass from an R object called male_great_tit_data.
Code Block 71:
shapiro.test(female_great_tit_data$mass)

# This command runs a Shapiro-Wilk test for normality on data in a variable called mass from an R object called female_great_tit_data.
Code Block 72:
t.test(great_tit_mass_data$mass~great_tit_mass_data$sex)
# This command runs a t-test on data in a variable called mass based on groupings in a variable called sex from an R object called great_tit_mass_data.
Code Block 73:
 great_tit_seasonal_mass <- read.table(file="great_tit_seasonal_mass.csv", sep=",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called great_tit_seasonal_mass. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project 
Code Block 74:
names(great_tit_seasonal_mass)
# This command returns the names of the variables or columns found in an R object called great_tit_seasonal_mass.
Code Block 75:
View(great_tit_seasonal_mass)
# This command opens a DATA VIEWER window and displays the contents of an R object called great_tit_seasonal_mass.
Code Block 76:
 boxplot(great_tit_seasonal_mass$jan_mass, great_tit_seasonal_mass$july_mass, names=c("January", "July"))
# This command creates a box plot from a variable called jan_mass and  a variable called july_mass in an R object called great_tit_seasonal_mass. It also adds specific labels (January and July to each box on the resulting graph.
Code Block 77:

shapiro.test(great_tit_seasonal_mass$jan_mass)
# This command runs a Shapiro-Wilk test for normality on data in a variable called jan_mass from an R object called great_tit_seasonal_mass.

Code Block 78:
shapiro.test(great_tit_seasonal_mass$july_mass)
# This command runs a Shapiro-Wilk test for normality on data in a variable called july_mass from an R object called great_tit_seasonal_mass.
Code Block 79:
t.test(great_tit_seasonal_mass$jan_mass, great_tit_seasonal_mass$july_mass, paired=TRUE)

# This command runs a paired t-test on data in variables called jan_mass and july_mass from an R object called great_tit_seasonal_mass.
Code Block 80:
lizard_data <- read.table(file="lizard_data.csv", sep=",", as.is=FALSE, header=TRUE)

# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called lizard_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project. 
Code Block 81:
names(lizard_data)

# This command returns the names of the variables or columns found in an R object called lizard_data.
Code Block 82:
View(lizard_data)

# This command opens a DATA VIEWER window and displays the contents of an R object called lizard_data.
Code Block 83:
boxplot(body_length~location, data=lizard_data)

# This command creates a box plot from a variable called body_length and based on the groupings in  a variable called location in an R object called lizard_data.
Code Block 84:
location_A <- subset(lizard_data, location=="A")
location_B <- subset(lizard_data, location=="B")

# These commands extract subsets of data from an R object called lizard_data that only contains data from location A (the first command) and from location B (the second command). In both cases, the selected subset of data is saved as a new R object location_A and location_B respectively.
Code Block 85:
shapiro.test(location_A$body_length)

# This command runs a Shapiro-Wilk test for normality on data in a variable called body_length from an R object called location_A.
Code Block 86:
shapiro.test(location_B$body_length)
# This command runs a Shapiro-Wilk test for normality on data in a variable called body_length from an R object called location_B.

Code Block 87:
var.test(location_A$body_length, location_B$body_length)

# This command runs an F-test for equality of variance by comparing data in a variable called body_length in R object called location_A to data from a variable called body_length in R object called location_B.
Code Block 88:
lizard_anova <- aov(all_locations$body_length~all_locations$location)
# This command runs an ANOVA on data in a variable called body_length based on groupings in a variable called location from an R object called all_locations. This ANOVA is saved as a new R object called lizard_anova.
Code Block 89:
summary(lizard_anova)

# This command displays a summary of the ANOVA results stored in an R object called lizard_anova, created by Code Block 88. As this object is produced by an ANOVA, it will display an output of the analysis results.
Code Block 90:
boxplot(body_length~location,data=all_locations)
# This command creates a box plot from a variable called body_length and based on the groupings in a variable called location in an R object called all_locations.
Code Block 91:
TukeyHSD(lizard_anova, conf.level=0.95)

# This command runs a post-hoc Tukey test on the results of the ANOVA model called lizard_anova.
Code Block 92:
sealice_data <- read.table(file="sealice_data.csv", sep=",", as.is=FALSE, header=TRUE)

# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called sealice_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project. 


Code Block 93:
names(sealice_data)

# This command returns the names of the variables or columns found in an R object called sealice_data.
Code Block 94:
View(sealice_data)
# This command opens a DATA VIEWER window and displays the contents of an R object called sealice_data.
Code Block 95:
chisq.test(sealice_data$no_recorded, p=sealice_data$expected_even)

# This command runs a chi-squared goodness of fit test on data in a variable called no_recorded from an R object called sealice_data. The expected value for each row of data is provided by the contents of a variable called expected_even from the same R object.
Code Block 96:
 sealice_data$no_expected_even= (sum(sealice_data$no_recorded))*sealice_data$expected_even
View(sealice_data)

# This command adds a new variable called no_expected_even to an R object called sealice_data. The values for this new variable are calculated by multiplying the total of the values in a variable called no_recorded by the contents of a variable called expected_even for each row.  The View command then opens a DATA VIEWER window and displays the contents of the R object called sealice_data.

Code Block 97:
barplot(rbind(sealice_data$no_recorded, sealice_data$no_expected_even), beside=TRUE, xlab="Body Part", ylab="Number of Immature Sealice", col=c("white", "black"), names.arg=sealice_data$body_part, ylim=c(0,20))

# This command creates a bar graph based on variables called no_recorded and no_expected_even in an R object called sealice_data. It also adds labels to the X and Y axes, as well as adding a name below each bar based on the contents of a variable in this object called body_part and setting the minimum and maximum values for the Y axis to 0 and 20.
Code Block 98:
micro_bat_data <- read.table(file="micro_bat_data.csv", sep=",", as.is=FALSE, header=TRUE)
# This command imports the contents of the .CSV file listed after the file argument and creates a new R object from it called micro_bat_data. For this command to work, the .CSV file you wish to import must be saved in the WORKING DIRECTORY you have set for your analysis project. 
Code Block 99
names(micro_bat_data)

# This command returns the names of the variables or columns found in an R object called micro_bat_data.
Code Block 100:
View(micro_bat_data)
# This command opens a DATA VIEWER window and displays the contents of an R object called micro_bat_data.
Code Block 101:
plot(micro_bat_data$log_body_mass, micro_bat_data$log_ptm)

# This command creates a scatter plot from variables called log_body_mass and log_ptm in an R object called micro_bat_data.
Code Block 102:
shapiro.test(micro_bat_data$log_body_mass)

# This command runs a Shapiro-Wilk test for normality on data in a variable called log_body_mass from an R object called micro_bat_data.
Code Block 103:
shapiro.test(micro_bat_data$log_ptm)
# This command runs a Shapiro-Wilk test for normality on data in a variable called log_ptm from an R object called micro_bat_data.
Code Block 104:
 cor.test(micro_bat_data$log_body_mass, micro_bat_data$log_ptm, method="pearson")

# This command runs a Pearsons Product Moment Correlation Coefficient test on data in variables called log_mass and log_ptm from an R object called micro_bat_data.
Code Block 105:
plot(micro_bat_data$log_body_mass, micro_bat_data$log_ptm, xlab="Log Body Mass (kg)", ylab="Log Percentage Testes Mass")

# This command creates a scatter plot from variables called log_body_mass and log_ptm in an R object called micro_bat_data. It also adds labels to the X and Y axes.
Code Block 106:
abline(lm(micro_bat_data$log_ptm~micro_bat_data$log_body_mass))

# This command adds a line of best fit using a linear regression model on the data in variables called log_ptm and log_body_mass in an R object called micro_bat_data.
Code Block 107:
micro_bat_data <- micro_bat_data[order(micro_bat_data$ log_body_mass),]
bat_lm <- lm(log_ptm~log_body_mass, data=micro_bat_data)

# The first of these commands sorts the data set called micro_bat_data based on the values of in a column called log_body_mass using the order command NOTE: If you don’t do this, you will have problems comparing your residuals to your explanatory or independent variable using Code Blocks 110 and 111. The second command creates a linear regression model using the lm command between the data in variables called log_ptm and log_body_mass in an R object called micro_bat_data. This model is then saved as a new R object called bat_lm.

Code Block 108:
bat_lm_resid <- resid(bat_lm)

# This command calculates the residual values of a linear regression model called bat_lm. The calculated residual values are saved in a new R object called bat_lm_resid.
Code Block 109:
shapiro.test(bat_lm_resid)

# This command runs a Shapiro-Wilk test for normality on data in the single, unnamed variable of an R object called bat_lm_resid.

Code Block 110:
plot(micro_bat_data$log_body_mass,bat_lm_resid)
abline(lm(bat_lm_resid~micro_bat_data$log_body_mass))
bat_lm_resid_model <- lm(bat_lm_resid~micro_bat_data$log_body_mass)
summary(bat_lm_resid_model)

# These commands create a scatter plot from data in a variable called log_body_mass in an R object called micro_bat_data, and the data in the single, unnamed variable of an  object called bat_lm_resid. Next, it adds a line of best fit to this graph. Finally, it creates a linear regression model between the data in a variable called log_body_mass in a R object called micro_bat_data and the data in the single unnamed variable in the R object bat_lm_resid. This model is saved in new R object called bat_lm_resid_model, and a summary of the results of this model are then returned.
Code Block 111:
bat_lm_resid_ci <- predict(bat_lm_resid_model, interval="confidence")
bat_lm_resid_ci <- as.data.frame(bat_lm_resid_ci)
lines(loess(bat_lm_resid_ci$lwr~micro_bat_data$log_body_mass), lty="dashed")
lines(loess(bat_lm_resid_ci$upr~micro_bat_data$log_body_mass), lty="dashed")

# These commands calculate the 95% confidence intervals of a linear regression model called bat_lm_resid_model, and then adds these confidence intervals as dotted lines to the scatter plot created by Code Block 110.
Code Block 112:
summary(bat_lm)

# This command displays a summary of the R object called bat_lm, created by Code Block 107. As this object is the output of a linear regression model, it will display a summary of the results of this linear regression analysis.
Code Block 113:
plot(micro_bat_data$log_body_mass, micro_bat_data$log_ptm, xlab="Log Body Mass (kg)", ylab="Log Percentage Testes Mass")

# This command creates a scatter plot from variables called log_body_mass and log_ptm in an R object called micro_bat_data. It also adds labels to the X and Y axes.
Code Block 114:
abline(lm(micro_bat_data$log_ptm~micro_bat_data$log_body_mass))

# This command adds a line of best fit using a linear regression model between the data in variables called log_ptm and log_body_mass in an R object called micro_bat_data.
Code Block 115:
bat_lm_ci <- predict(bat_lm, interval="confidence")
bat_lm_ci <- as.data.frame(bat_lm_ci)
lines(loess(bat_lm_ci$lwr~micro_bat_data$log_body_mass), lty="dashed")
lines(loess(bat_lm_ci$upr~micro_bat_data$log_body_mass), lty="dashed")

# These commands calculate the 95% confidence intervals of a linear regression model called bat_lm, and then adds these confidence intervals as dotted lines to the scatter plot created by Code Block 113.
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