Reflective Summary for Assignment 2
Introduction
This project entailed examining life expectancy statistics from different nations through the use of statistical methods and visualization tools in R. The objective was to provide an implementation that is accessible for beginners while addressing issues such as missing data management, executing statistical analyses, and producing engaging visual representations. The solutions were based on methodical strategies, emphasizing clarity and accuracy.
Visualizations and Insights
Choice of Visualizations
The task involved producing visual representations to convey trends and comparisons in life expectancy. For instance, Question 4 used a line plot to illustrate life expectancy trends in a specific country (such as Australia) from 1995 to 2020. Question 5 contrasts trends for several countries on a single graph. These visualizations effectively depicted the data and assisted in recognizing significant patterns.
Example Code for Visualizations
# Line plot for life expectancy trends for Australia
plot(years, lifeExpectancy, type = "o", col = "darkgreen", lwd = 2,
     xlab = "Year", ylab = "Life Expectancy",
     main = paste("Life Expectancy in", countryName, startYear, "to", endYear))
This method illuminated the patterns in the data while ensuring the process remained straightforward and easy for novices.

Challenges and Learnings
Question 3: Correlation Analysis
A significant obstacle was managing the missing data (NA values) in the HDI Rank and life expectancy columns for the year 2021. The first efforts to calculate the correlation encountered issues because of the NA values. To address this, logical indexing was utilized to exclude rows that contained missing values using:

validData <- !is.na(hdiRank) & !is.na(lifeExpectancy2021)
This facilitated the creation of a tidy dataset for accurately calculating the correlation. Furthermore, recognizing the limitations of correlation—indicating association rather than causation—was a significant lesson learned from this task.
Question 7: T-Test Analysis
The t-test presented various difficulties, especially in grasping the test's assumptions and making sense of the outcomes. The key steps and insights gained were as follows:
1. Extracting Relevant Data: The dataset featured columns for life expectancy in the years 1990 and 2020. It was essential to subset these columns and convert them into a numeric format:
2. life1990 <- as.numeric(lifeData$Life.Expectancy.at.Birth..1990.)
life2020 <- as.numeric(lifeData$Life.Expectancy.at.Birth..2020.)
3. Handling Missing Data: The t-test code handled any missing values automatically, although it took some practice to grasp this behavior.
4. 
5. Statistical Assumptions: The unequal variance assumption was used, leading to:
tTestResult <- t.test(life1990, life2020, var.equal = FALSE)
          The findings demonstrated whether or not the null hypothesis—that there is no substantial                           difference—should be disproved. Understanding statistical inference was enhanced by interpreting p-values in relation to the hypothesis test.
General Challenges
· Column Selection for Years Ending in 5 or 0: At first, it was unclear how to programmatically identify the necessary years. Manually defining columns using the following was the solution:
· yearCols <- c("Life.Expectancy.at.Birth..1995.", 
              "Life.Expectancy.at.Birth..2000.", 
              "Life.Expectancy.at.Birth..2005.", 
              "Life.Expectancy.at.Birth..2010.", 
              "Life.Expectancy.at.Birth..2015.", 
              "Life.Expectancy.at.Birth..2020.")
How to programmatically determine the required years was initially unclear. The answer was to manually define columns using the following:







Improvements for Future Work
Automating Data Selection
Dynamic column selection techniques, like pattern matching using grep(), would make it easier to find the necessary columns in subsequent assignments. For instance:

selectedCols <- grep("^Life.Expectancy.at.Birth..[0-9]{4}.$", colnames(lifeData))
This would increase scalability and decrease manual labor.
Advanced Visualization Techniques
Although simple plots were enough for this task, more customisation and improved aesthetics might be achieved by utilizing sophisticated visualization frameworks like as ggplot2. Visualizations may become more educational if annotations are added to highlight significant trends or occurrences.
Robust Error Handling
The code would be more reliable and easier to use if it included tests for missing columns, invalid inputs, or mismatched dimensions in functions. Runtime errors could be avoided, for instance, by including a condition to make sure columns exist before subsetting.

Conclusion
This assignment was a great way to learn how to use R for data analysis. Understanding R programming and statistical principles was enhanced by tackling problems like missing data, statistical tests, and powerful visualizations. The expertise acquired from this project will provide a solid basis for next tasks and evaluations.

