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Introduction
This report demonstrates data manipulation and analysis using the Gapminder dataset in R. It applies indexing, subsetting, conditional logic, factors, loops, vectorisation, matrices, and string handling techniques. These activities are aligned with the module learning outcomes (LO1–LO4).
1. Subsetting Data
We start by loading the gapminder dataset and filtering countries with GDP per capita above a chosen threshold (e.g., 20000).

library(gapminder)
data("gapminder")
high_gdp <- subset(gapminder, gdpPercap > 20000)
head(high_gdp)

2. Factorising the Continent Variable
Convert the continent variable into a factor and inspect its structure.

gapminder$continent <- as.factor(gapminder$continent)
str(gapminder$continent)
levels(gapminder$continent)

3. Mean Life Expectancy per Continent (Vectorised)
Compute mean life expectancy per continent using both base R and dplyr.

aggregate(lifeExp ~ continent, data = gapminder, FUN = mean)

library(dplyr)
gapminder %>%
  group_by(continent) %>%
  summarise(mean_lifeExp = mean(lifeExp))

4. Population Matrix for Selected Countries
Extract population data for selected countries and convert it into a matrix.

countries <- c("United Kingdom", "France", "Germany", "Italy")
pop_matrix <- as.matrix(subset(gapminder, country %in% countries)[, c("country", "year", "pop")])
head(pop_matrix)

5. Convert Country Names to Uppercase
Demonstrate string handling by converting country names to uppercase.

gapminder$country <- toupper(gapminder$country)
head(gapminder$country)

6. Conditional Logic Example
Filter data for countries where life expectancy is above 70.

gapminder_high_lifeExp <- gapminder[gapminder$lifeExp > 70, ]
head(gapminder_high_lifeExp)

7. Loop vs Vectorisation
Compare a loop-based mean calculation with R's built-in vectorised mean function.

mean_life <- function(x) {
  total <- 0
  for (val in x) total <- total + val
  total / length(x)
}
mean_life(gapminder$lifeExp)

mean(gapminder$lifeExp)

8. Using Loops with Matrices
Calculate the sum of diagonal elements in a sample matrix.

m <- matrix(1:9, nrow = 3)
diag_sum <- 0
for (i in 1:nrow(m)) {
  diag_sum <- diag_sum + m[i, i]
}
diag_sum

9. Summary & Reflection
In this exercise, I:
- Subset data using logical and conditional statements.
- Converted variables into factors.
- Used vectorised code for efficiency.
- Manipulated matrices and applied loops.
- Performed string transformations.

This practical enhances my understanding of data manipulation, vectorisation, and data exploration using R.
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