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Reflective Summary for Assignment 2
Introduction
This task involved utilizing R to analyze life expectancy data across nations, continents, and years. The tasks included anything from loading and preparing data to doing sophisticated statistical tests, such as ANOVA. The goal was to comprehend how to use R's data analysis features and produce perceptive visuals. Comparing life expectancies across several nations (Question 5) and interpreting ANOVA results using post-hoc testing (Question 8) presented substantial difficulties during the course of this task. Iterative problem-solving techniques, systematic learning, and debugging abilities were all necessary for these assignments.

Visualizations and Insights
Choice of Visualizations
In Question 5, I created a visualization comparing life expectancy trends in six nations from 1995 to 2020. A line plot was chosen because it is simple and can effectively illustrate patterns over time. When designing this figure, it was necessary to ensure clarity and distinguish between several country lines using separate colors. To increase readability, legends were added to each country's data line.
Example Code for Visualization
# Line plot for comparing multiple countries
plot(years, lifeExpectancies[[1]], type = "o", col = 1, lwd = 2,
     xlab = "Year", ylab = "Life Expectancy",
     main = "Life Expectancy Trends for Multiple Countries")

# Add lines for other countries
for (i in 2:length(lifeExpectancies)) {
  lines(years, lifeExpectancies[[i]], type = "o", col = i, lwd = 2)
}

# Add legend
legend("bottomright", legend = countries, col = 1:length(countries), lwd = 2, pch = 1)
This representation effectively expressed the variations and similarities in life expectancy trends, allowing for the identification of global patterns and anomalies.




Challenges and Learnings
Question 5: Comparing Life Expectancies for Multiple Countries
One of the most difficult aspects of this issue was dynamically picking columns for the required years (e.g., 1995 to 2020) while also guaranteeing data consistency across all chosen countries. Initial attempts yielded mismatched dimensions and mistakes due to missing data for certain nations and years. Debugging this issue required meticulous data subsetting and ensuring that all specified columns were valid for each country.
The method included dynamically generating column names with paste0() and confirming their presence before extracting data. For example,

yearCols <- paste0("Life.Expectancy.at.Birth..", startYear:endYear, ".")
selectedData <- countryData[, c("Country", yearCols)]
Making sure the graph was readable presented another difficulty. The graphic was crowded by overlapping lines because six countries were being compared. This problem was fixed by including clear colors, line kinds, and a prominent legend, which improved the visualization's interpretability.
Question 8: ANOVA and Post-Hoc Testing
There were both conceptual and practical difficulties when using ANOVA to determine variations in life expectancy between continents in 2010. At first, it was unclear how to interpret the ANOVA p-value and decide whether to reject the null hypothesis. I explained that significant differences between groups are indicated by a p-value of less than 0.05 by consulting the R handbook and looking at examples.
The next challenge was to determine whether continent pairs had significant differences using Tukey's HSD test. It took a lot of work to comprehend the confidence intervals and analyze their consequences. For example:
 • There is a substantial difference between the two groups if the confidence interval does not include zero.
• With the aid of Tukey's HSD output visualizations, this realization enabled me to effectively explain the findings.




Here’s an example of the post-hoc analysis:
# Perform Tukey's HSD test
anovaResult <- aov(LifeExpectancy ~ Continent, data = anovaData)
tukeyResult <- TukeyHSD(anovaResult)

# Visualize the results
plot(tukeyResult)

These actions made it possible to comprehend intergroup distinctions clearly, which led to more insightful discoveries.

Improvements for Future Work
Automating Column Selection
Data preparation would be streamlined in subsequent projects by automating column selection with pattern matching techniques like grep(). For example:

selectedCols <- grep("^Life.Expectancy.at.Birth..[0-9]{4}.$", colnames(lifeData))
In addition to removing human mistake, this would increase the code's scalability.
Enhanced Visualization Techniques
Although basic R plots were enough for this task, both functionality and appearance could be enhanced by utilizing more sophisticated tools like as ggplot2. The interpretability of visuals would be improved by features like dynamic legends and faceting.
Error Handling
The scripts would be more dependable if they included strong error handling. Runtime mistakes could be avoided, for instance, by including checks for missing columns or mismatched data dimensions prior to charting or statistical testing.

Conclusion
This task provided a useful practice in data analysis and statistical programming. I gained a deeper understanding of R and its possibilities by taking on issues related to dynamic data management, visualizations, and hypothesis testing. Future initiatives will benefit greatly from the practical insights gained from the practice of debugging and fixing problems. I now feel more comfortable using R for practical data analytic tasks as a result of this exercise.
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