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Today

1. R

2. R exercises
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Install R:

https://cran.r-project.org/mirrors.html

Install RStudio:

https://rstudio.com/products/rstudio/download
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Errors in R are often cryptic, but there are clever
strategies for learning:
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RStudio

• An Integrated Development Environment (IDE)
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Basics:

• Assignment operator: <-
• Comment and uncomment: Ctrl + Shift + c
• Run line of code: Ctrl + Enter
• Run code in console: Enter
• Clear console: Ctrl + l
• Indent: Tab
• Outdent: Shift + Tab
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Basics:

• Calculate: (2 + 5) / 7
• Create a variable:

• var_1 <- c(1, 4, 5, 7)
• Create another variable:

• var_2 <- c(1, 15, 25, -1)
• Elements of a vector: var_1[1:3]
• Arithmetic with variables:

• var_1 * var_2
• var_1 * 2

• Create a data.frame
• D <- data.frame(var_1, x = c(1, 2, 3, 4))
• D <- data.frame(var_1, x = c(1, 2, 3))
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Basics:

• Variables in data: names(D)
• Index variable within a data.frame:

• D$var1[2:4]
• Create new variable within existing data.frame:

• D$new_var <- c(100, 200, 300, 400)
• Manipulate variables within existing data.frame:

• D$new_var <- D$new_var * 5
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Basics:

• Install a package: install.packages("ggplot2")
• Load a package: library(ggplot2)
• Load data from a package: data(iris)
• What variables are in the data? names(iris)
• Histogram of a variable:

• ggplot(iris, aes(x = Sepal.Length)) +
geom_histogram()
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Installing and loading libraries in R

# Install the tidyverse package
install.packages("tidyverse")
library(tidyverse)
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Creating vectors in R

# Create a variable of random words
var_words <- c("Apple", "Orange", "Pear", "Cherry")
var_words
class(var_words)

# Create a variable of random numbers
var_num <- c(123, 91, -50, 15200, -1, 0, 0)
var_num
class(var_num)
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Creating vectors in R

# Create a variable of numbers and words?
var_num_words <- c(123, 91, -50, "Apple", 124)
var_num_words
class(var_num_words)
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Creating a data.frame in R

# Create some variables
var_1 <- c(123, 91, -50, 41, 124)
var_2 <- c("Apple", "Peach", "Pear", "Lemon", "Pineapple")

# Put the variables in a data.frame
D <- data.frame(var_1, var_2)

# Look at the data.frame we created
D
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Creating a data.frame in R

# Create some variables
var_1 <- c(123, 91, -50, 41, 124)
var_2 <- c("Apple", "Peach", "Pear", "Lemon", "Pineapple")

# Put the variables in a data.frame
D <- data.frame(var_1, var_2,

var_3 = c("A", "B", "B", "A", "B"))

# Look at the data.frame we created
D
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However:

• We rarely create data from scratch

• We oftenmerge in data frommultiple sources

• These data are oftenmessy

• Social media data in particular frequently need to be

cleaned
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Workflow
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Messy data

Sales
Name Publisher (mil. units) Critic User

Wii Sports Nintendo 82.53 Score = 76, Score = 8,
Count = 51 Count = 322

Mario KartWii Nintendo 35.52 Score = 82, Score = 8.3,
Count = 73 Count = 709

Wii Sports Resort Nintendo 32.77 Score = 80, Score = 8,
Count = 73 Count = 192

New SuperMario Bros. Nintendo 29.80 Score = 89, Score = 8.5,
Count = 65 Count = 431

Wii Play Nintendo 28.92 Score = 58, Score = 6.6,
Count = 41 Count = 129

Source: https://rss.onlinelibrary.wiley.com/doi/full/10.1111/j.1740-9713.2018.01169.x
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Tidy data

Sales
Name Publisher (mil. units) Score

Wii Sports Nintendo 82.53 Critic 76
Wii Sports Nintendo 82.53 User 80
Mario KartWii Nintendo 35.52 Critic 82
Mario KartWii Nintendo 35.52 User 83
Wii Sports Resort Nintendo 32.77 Critic 80
Wii Sports Resort Nintendo 32.77 User 80
New SuperMario Bros. Nintendo 29.80 Critic 89
New SuperMario Bros. Nintendo 29.80 User 85
Wii Play Nintendo 28.92 Critic 58
Wii Play Nintendo 28.92 User 66

Source: https://rss.onlinelibrary.wiley.com/doi/full/10.1111/j.1740-9713.2018.01169.x
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Howdowe get frommessy to tidy data?

Action Function in dplyr

Filter filter()
Aggregate group_by() and summarize()
Sort arrange()
Reshape pivot_wider() and pivot_longer()
Recode recode()
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Download the following file from the course
website

GM.csv
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Loading data in R

# Load the tidyverse library
library(tidyverse)

# Set your working directory (where you saved your file)
setwd("~/Downloads/")

# Load GapMinder data
GM <- read_csv("GM.csv")

Note: The path (or file name) will depend onwhere you
save the .csv file.
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Gapminder variables

Variable Description

country Country

continent Continent that country is located on

year Year

lifeExp Life expectancy at birth

pop Total population size

gdpPercap GDP (per capita)
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> GM
# A tibble: 1,704 x 6

country continent year lifeExp pop gdpPercap
<chr> <chr> <dbl> <dbl> <dbl> <dbl>

1 Afghanistan Asia 1952 28.8 8425333 779.
2 Afghanistan Asia 1957 30.3 9240934 821.
3 Afghanistan Asia 1962 32.0 10267083 853.
4 Afghanistan Asia 1967 34.0 11537966 836.
5 Afghanistan Asia 1972 36.1 13079460 740.
6 Afghanistan Asia 1977 38.4 14880372 786.
7 Afghanistan Asia 1982 39.9 12881816 978.
8 Afghanistan Asia 1987 40.8 13867957 852.
9 Afghanistan Asia 1992 41.7 16317921 649.

10 Afghanistan Asia 1997 41.8 22227415 635.
# … with 1,694 more rows
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# Look at the first (6) rows
head(GM)

# Look at the last (6) rows
tail(GM)

# Show names of variables in the data
names(GM)

# Descriptive statistics of all variables
summary(GM)
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# Look at a single variable
GM$gdpPercap

# Look at a specific values of a single variable
GM$gdpPercap[50:60]

29/34



Negat ive 
White

  

Now, let’s saywewant to do the following:

1. Group the observations by country

2. Calculate average life expectancy andmedian

population over each period for each country

3. Reduce to countries withmore than 10M inhabitants

4. Sort reverse alphabetically by country
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##### Solution 1 (break into pieces)

# Split data by country
By_country <- group_by(GM, country)

# Calculate avg. life expectancy and median pop. per country
Country_sum <- summarize(By_country,

avg_life_exp = mean(lifeExp),
median_pop = median(pop))

# Subset by countries with higher than 10 million inhabitants
Big_countries <- filter(Country_sum, median_pop > 10000000)

# Sort the data by country and life expectancy
Result <- arrange(Big_countries, desc(country))
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##### Solution 2 (do it all at once)
Result_2 <- GM %>%

group_by(country) %>%
summarize(avg_life_exp = mean(lifeExp),

median_pop = median(pop)) %>%
filter(median_pop > 10000000) %>%
arrange(desc(country))
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##### Create variable as the log of population
Result_2 <- Result_2 %>%

mutate(log_median_pop = log(median_pop))

##### Or similarly without mutate()
Result_2$log_median_pop <- log(Result_2$median_pop)
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To-do now:

• Complete the DataCamp course “Introduction to R”

listed on the course website.

To-do for next class:

• DataCamp exercises on R and tidyverse
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