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# Install required packages
install.packages("gapminder")

## Installing package into '/cloud/lib/x86_64-pc-linux-gnu-library/4.4'
## (as 'lib' is unspecified)
install.packages("dplyr")

## Installing package into '/cloud/lib/x86_64-pc-linux-gnu-library/4.4'
## (as 'lib' is unspecified)
install.packages("ggplot2")

## Installing package into '/cloud/lib/x86_64-pc-linux-gnu-library/4.4'
## (as 'lib' is unspecified)
# Load necessary libraries
library(gapminder)
library(dplyr)

##
## Attaching package: 'dplyr'

## The following objects are masked from 'package:stats':
##
## filter, lag

## The following objects are masked from 'package:base':
##
## intersect, setdiff, setequal, union
library(ggplot2)

# Load the gapminder dataset
head(gapminder)

## # A tibble: 6 x 6
## country continent year lifeExp pop gdpPercap
## <fct> <fct> <int> <dbl> <int> <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.
# Filter data for year 1962 and selected continents
data_1962 <- gapminder %>% filter(year == 1962 & continent %in% c("Africa", "Asia", "Europe"))
table(data_1962$continent)
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##
## Africa Americas Asia Europe Oceania
## 52 0 33 30 0
# Check normality for each continent with sufficient data points
normality_tests <- data_1962 %>%

group_by(continent) %>%
filter(n() >= 3) %>% # Ensure there are at least 3 data points
summarise(

shapiro_stat = shapiro.test(lifeExp)$statistic,
shapiro_p = shapiro.test(lifeExp)$p.value

)

print(normality_tests)

## # A tibble: 3 x 3
## continent shapiro_stat shapiro_p
## <fct> <dbl> <dbl>
## 1 Africa 0.975 0.328
## 2 Asia 0.967 0.395
## 3 Europe 0.821 0.000163
# Get unique continent names
continents <- unique(data_1962$continent)

# Create all pairwise combinations
continent_pairs <- combn(continents, 2, simplify = FALSE)

# Run variance test for each pair and store results
var_test_results <- lapply(continent_pairs, function(pair) {

subset_data <- data_1962 %>% filter(continent %in% pair)
test <- var.test(lifeExp ~ continent, data = subset_data)

data.frame(
group1 = pair[1],
group2 = pair[2],
p_value = test$p.value,
F_value = test$statistic

)
})

# Combine results into a single data frame
var_test_results_df <- do.call(rbind, var_test_results)
print(var_test_results_df)

## group1 group2 p_value F_value
## F Asia Europe 2.250897e-05 5.2099937
## F1 Asia Africa 1.024489e-03 0.3579239
## F2 Europe Africa 7.383272e-02 1.8647812
# Boxplot for visual inspection
ggplot(data_1962, aes(x = continent, y = lifeExp)) +

geom_boxplot(fill = "lightblue", color = "black") +
theme_minimal() +
labs(title = "Life Expectancy by Continent (1962)",

y = "Life Expectancy", x = "Continent")
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# Run t-test for each pair and store results
t_test_results <- lapply(continent_pairs, function(pair) {

subset_data <- data_1962 %>% filter(continent %in% pair)
test <- t.test(lifeExp ~ continent, data = subset_data, var.equal = TRUE)

data.frame(
group1 = pair[1],
group2 = pair[2],
p_value = test$p.value,
t_statistic = test$statistic

)
})

# Combine results into a single data frame
t_test_results_df <- do.call(rbind, t_test_results)
print(t_test_results_df)

## group1 group2 p_value t_statistic
## t Asia Europe 2.446593e-12 -8.731918
## t1 Asia Africa 5.758492e-06 -4.847183
## t2 Europe Africa 1.268470e-33 -20.527138
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