Activity – Match the Test
Code:

%%R

# Install and Load libraries
install.packages("gapminder")
library(gapminder)
library(dplyr)
library(ggplot2)

# Filter data for 2002 and two continents
data_2002 <- gapminder %>%
  filter(year == 2002, continent %in% c("Europe", "Asia"))

# Check sample size
table(data_2002$continent)

# Check normality (Shapiro-Wilk test)
by(data_2002$lifeExp, data_2002$continent, shapiro.test)

# Check equality of variance
var.test(lifeExp ~ continent, data = data_2002)

# Visual inspection
ggplot(data_2002, aes(x = continent, y = lifeExp)) +
  geom_boxplot() +
  theme_minimal()

# Independent t-test
t.test(lifeExp ~ continent, data = data_2002, var.equal = TRUE)





Output:
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[bookmark: _GoBack]Choosing the Right Statistical Test:
To repeat the analysis, the Gapminder dataset can be filtered for another year, such as 2002, and for the continents Europe and Asia. The first step is to check the assumptions required for parametric testing. Normality can be assessed using the Shapiro–Wilk test and visually inspected using histograms or boxplots. Homogeneity of variances can be checked using a variance test.
If the data are approximately normally distributed and the variances are equal, an independent samples t-test can be applied to compare the mean life expectancy between Europe and Asia. If the p-value is less than 0.05, we conclude that there is a statistically significant difference in life expectancy between the two continents. This process demonstrates how statistical test selection depends on data type, number of groups, and assumption checks.
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Two Sample t-test

data: lifeExp by continent X
t = -4.631, df = 61, p-value = 1.956e-05
alternative hypothesis: true difference in means between group Asia and group Europe is not equal to ©
95 percent confidence interval:

-10.690779 -4.242663
sample estimates:

mean in group Asia mean in group Europe

69.23388 76.70060




