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Roller Coaster

Task 2 — Documentation

Task 3 explanation.

The “displayComparison” function in the script is designed to generate a bar chart
displaying the top ten fastest operating roller coasters for a given seating type. Here’s a
breakdown of how each part of the function operates:

1. Validation of required columns. The function first checks if the necessary columns
(name, speed, status, seating_type) exist in the coasterData dataset. This is crucial
as the function needs these columns to filter and sort the data correctly. If any
columns are missing, the function stops and returns an error message.

2. Data filtering. The function filters coasterData to include only those roller coasters
that are both operating (status == “‘status.operating”) and match the specified
seating type (seating_type == seating_type). This step ensures that the analysis is
focused only on relevant data.

3. Verification of sufficient data. After filtering, the function checks if there are any
coasters that meet the criteria. If no coasters are found, it stops and issues an error
message indicating that no operating coasters were found for the specified seating
type.

4. Sorting and selecting the “Top ten”. The filtered data is then sorted by speed in
descending order. The function selects the top ten coasters from this sorted list.
This step is where the function identifies the fastest coasters based on the speed
attribute. It also checks if at least one coaster was found in the top ten list. If not, it
issues an error that not enough coasters are available to display.

5. Bar chart is generated using the barplot function from R’s base plotting system.
The speeds of the coasters are plotted with coaster names on the x-axis, and the
chart is titled to reflect the top ten fastest coasters for the specified seating type.
Visual aspects like the color and border of the bars are also set here.
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Task 4 explanation.

The function “correlateLengthSpeed” is designed to analyse roller coaster data by
calculating the mean height, mean length, and the correlation between the length and speed of
roller coasters specifically categorized as “Sit Down”. Here’s a breakdown of how function
works:

1. The function begins by filtering coasterData to include only roller coasters that are
designated as “Sit Down” types and do not have missing values (NA) in the
height, length, or speed columns. This ensures that the data used for calculations is
complete and relevant to the analysis.

2. Validation of data after filtering, the function checks if the resulting dataset
(“filteredData™) has any records left. If there are no records to analyse
(“nrow(filteredData) == 0”), the function stops and issues an error message
indicating no suitable records were found. This is crucial to avoid errors in
subsequent calculations.

3. The function calculates the mean values for height and length using the “mean()”
function. These statistics provide basic insights into the average dimensions of the
roller coasters being analysed. Correlation coefficient: It calculates the Pearson
correlation coefficient between length and speed using the “cor()” function. This
statistic helps to understand the relationship between the length of the coasters and
their speeds, indicating whether longer coasters tend to be faster or not.

4. The calculated statistics are then compiled into a new data frame named
“lengthSpeed”. This data frame includes columns for mean height, mean length,
and the correlation coefficient, neatly organizing the results for easy interpretation
and presentation.

5. Finally, the function returns the “lengthSpeed” data frame, making the results
available for further use or display.
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Task 5 explanation.

The function “compareWoodenSteel” is designed to perform a statistical T-test to
compare the speeds of wooden and steel roller coasters, testing whether there is a significant
difference between these two categories. Here’s a step-by-step explanation of how the
function operates.

1. Data filtering for wooden coasters and steel coasters. Filters the “coasterData™ for
entries where the “material type” is “Wooden” and there are no missing (NA)
values in the speed column. Similarly filters the “coasterData” for entries where
the “material_type” is “Steel” and there are no missing (NA) values in the speed
column.

2. The function checks if there are enough data points (coasters) for both wooden
and steel categories to perform a meaningful T-test. If either category has zero
valid data points after filtering, the function stops and displays an error message
indicating insufficient data.

3. Performs a two-sided T-test between the speed distributions of wooden and steel
roller coasters using the “t.test()” function. This test determines if there is a
statistically significant difference between the two means at a 95% confidence
level.

4. Hypotheses articulation clearly states the null hypothesis (HO) and the alternative
hypothesis (H1) regarding the mean speeds.

Test results display prints the results of the t-test, including the p-value, test
statistic, confidence interval, and mean speeds of both groups.

Conclusion based on P-value. Interprets the P-value to decide whether to reject or
not reject the null hypothesis. If the P-value is less than or equal to 0.05, it
concludes a significant difference (reject HO); otherwise, it concludes no
significant difference (do not reject HO).

0: There is no difference in the mean sp wooden and 1 roller
difference in the mean speed: wooden and rall

T-test results:

welch Two Sample t-

means is not equal to O

Conclusion: Reject HO. There is a statistically significant difference in the speeds of wooden and steel roller coasters at the p = 0.05 level.
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