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Introduction

This report explains how created code works for tasks three to five, and how each code was
evaluated to work correctly, while reflecting on challenges experienced, what was learned, what
could be done differently, and how Al technology supported codes. The report concludes with a

conclusion and future research to enhance codes.

Code Documentation




The documentation is for tasks three to five only. All function areas in flow charts are highlighted

green.

Task Three

The flow chart is as follows.

Begin the ‘displayComparison’
function creation to display
‘seating_type’ comparison

Create the ‘operating_coasters’ vector
to retrieve operating rollercoasters
and seating type from ‘coasterData’

dataframe

Create the 'top_10_fastest’ vector to
sort ‘operating_coasters’ vector by
speed in descending order, retrieving
the top 10 rows

Create a bar chart from the
‘top_10_fastest’ vector by speed with
required chart labels

Close the “displayComparison’
function

Display the ‘displayComparison’
function for inverted seating types

Fig. 1 Task Three Flow Chart

The code works as follows.

* ‘displayComparison’ function created to begin chart creation for ‘seating_type’ comparison.




* ‘operating_coasters’ vector created within function to show operating rollercoasters and
required ‘seating_type’ from ‘coasterData’ data frame.
e ‘top_10_fastest’ vector created within function, sorting ‘speed’ data via ‘order’ (with ‘-~

indicating descending order) and ‘head’ extracting first 10 rows.

# Task Three

Creating the 'displayComparison’ function to display the 'seating_type
comparisor

displayComparison function(seating_type) {
Filtering the operating rollercoasters by seating type
operating_coasters coasterDatalcoasterDatafstatus 'status.operating"' & coasterDatalseating_type seating_type,
# Sorting the operating rollercoasters by 'speed’ and selecting the
top_10_fastest head(operating_coasters[order(-operating_coastersispeed), ], 10)

# Creating a bar chart of the fastest 10 rollercoasters by speed

Fig. 2 ‘displayComparison’ Function Creation

* Using this data, the chart creation code shows:

o barplot(top_10_fastestSspeed) — Creates bar chart and plots top 10 fastest
rollercoasters.

o horiz = FALSE — Creates vertical bar chart.

o col = “skyblue” - Fills bars with sky-blue colour.

o main = paste("Top 10 Fastest", seating_type, "Roller Coasters") —Titles bar chart with
user preference.

o xlab ="Roller Coaster Name" — Labels horizontal axis.

o ylab="Speed" - Labels vertical axis.

# Creating a bar chart of the fastest 10 rollercoasters by speed

barplot(top_10_fastestispeed,
names.arg - top_10_fastestiname,
horiz = FALSE,

col - 'FlybluE",
main = paste("Top 10 Fastest", seating_type, "Roller Coasters"),
xlab = "Roller Coaster Name",

ylab = "Speed")

Fig. 3 Top 10 Fastest Rollercoasters Bar Chart Code

¢ ‘displayComparison’ function finished and displayed using ‘inverted’ rollercoasters.

The resulting bar chart is shown.




Top 10 Fastest Inverted Roller Coasters

Speed
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Fig. 4 Top 10 Fastest Rollercoasters Bar Chart

Patriat

The code was evaluated by comparing data held in ‘roller_coasters.csv’ and filtering data to show

operating inverted rollercoasters, then sorting the speed column from largest to smallest. When

compared, the data between ‘roller_coasters.csv’ file and bar chart was confirmed correct.

Task Four

1 name
102 Banshee
112 SteelVenom
114 Alpengeist
151 Quantum Leap
166 Katun
179 Afterburn
195 Jubilee Odyssey
202 Pyrenees
251 Montu
252 Patriot
268 GreatBear
270 Talon
281 Raptor
284 The Monster
289 Ozlris
295 Anaconda
315 Phaethon
344 Fly the GreatNor'Easter
356 Silver Bullet
367 GoldenWings in Snowfield
368 Hanging Roller Coaster
370 Kumali
374 Snow Mountain Flying Dragon
385 Happy Angel
411 DrageKongen
456 Jaguar

B C
~ | materia ~ | seating T | speed
Steel Inverted
na Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
Steel Inverted
na Inverted
Steel Inverted
Steel Inverted
na Inverted
Steel Inverted
Steel Inverted

1 K

-l status T
110 status.operating
110 status.operating
108 status.operating
105 status.operating
104 status.operating
100 status.operating
100 status.operating
100 status.operating
96 status.operating
96 status.operating
93 status.operating
93 status.operating
92 status.operating
92 status.operating
91 status.operating
90 status.operating
90 status.operating
89 status.operating
89 status.operating
88 status.operating
88 status.operating
88 status.operating
BB status.operating
87 status.operating
85 status.operating
83 status.operating

Fig. 5 ‘roller_coasters.csv' File Highlighting Top 10 Rollercoasters




The flow chart is as follows.

Begin the ‘correlateLengthSpeed”
function creation to display the
correlation coefficiency

Create the 'sit_down_coasters’ vector
to retrieve sit down rollercoasters
{removing any incomplete rows) from
‘coasterData’ dataframe

Create the ‘mean_height’ and
‘mean_length’ vectors to calculate the
mean height and length from the
‘sit_down_coasters’ vector

Create the ‘correlation’ vector to
calculate the Pearson correlation
coefficient between length and speed
from the “sit_down_coasters’ vector

Create the ‘lengthSpeed’ data frame
with ‘mean_height’, ‘mean_langth’
and "correlation’ vectors

Close the ‘correlatelengthSpead’
function

Add the ‘correlatelengthSpeed’
function to the ‘lengthSpeed’ data
frame

Display the TengthSpeed’ data frame

Fig. 6 Task Four Flow Chart

The code works as follows.

* ‘correlatelengthSpeed’ function created to begin calculation of mean height and length, and
correlation coefficient between length and speed.
e ‘sit_down_coasters’ vector created within function, showing sit-down rollercoasters, and

removing any incomplete rows using ‘complete.cases’ function.




# Task Four

# Creating the 'correlateLengthSpeed' function to calculate the correlation

# between length and speed
correlateLengthSpeed <- function(correlation) {
# Filtering for sit down rollercoasters only, removing any NA fields

sit_down_coasters <- coasterDatal[coasterDatalseating_type 'Sit Down', ]
sit_down_coasters <- sit_down_coasters[complete.cases(sit_down_coasters),

Fig. 7 ‘correlateLengthSpeed’ Function Creation

* ‘mean_height’ and ‘mean_length’ vectors created to calculate mean height and length from
‘sit_down_coaster’ vector.

e ‘correlation’ vector created to calculate correlation coefficient between length and speed.

¢ ‘lengthSpeed’ data frame created to include mean height and length, and correlation coefficient

between length and speed.

# Calculating the mean height and length

mean_height <- mean(sit_down_coastersSfheight)
mean_length <- mean(sit_down_coastersi$length)

# Calculating the correlation coefficient between length and speed
correlation <- cor(sit_down_coastersSlength, sit_down_coastersispeed)
# Creating the 'lengthSpeed' dataframe

lengthsSpeed <- data.frame(Mean_Height = mean_height,
Mean_Length = mean_length,
Correlation_Length_Speed = correlation)

Fig. 8 Mean, Correlation Coefficient and ‘lengthSpeed’ Data Frame Calculations and Creation

e ‘correlatelengthSpeed’ function finished and added to ‘lengthSpeed’ data frame, with
‘lengthSpeed’ displayed.

The resulting calculations from ‘lengthSpeed’ data frame are below.




Mean_Height Mean_Length Correlation_Length_Speed
1 28.83574 640.3419 0.6582279

Fig. 9 Mean Height, Mean Length and Speed and Length Correlation Results

The code was evaluated by comparing data held in ‘roller_coasters.csv’ and filtering data to show sit-
down rollercoasters. The mean height and length, and the Pearson correlation coefficient (which R
defaults to when using ‘cor’ [1]) were calculated to confirm correct calculations. However, while both
figure sets are close, they are not exact and further work is required to understand calculation

differences.
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Fig. 10 ‘roller_coasters.csv’ Mean Height
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Fig. 11 ‘roller_coasters.csv’ Mean Length
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Fig. 12 ‘roller_coasters.csv’ Calculated Speed and Length Correlation Coefficient




Task Five

The flow chart is as follows.

Begin the ‘compareWoodenSteel”
function creation to display a ‘t-test’

Create the ‘wooden_coasters’ and
‘steel_coasters' vectors to retrieve
wooden and steel rollercoasters from
‘coasterData’ data frame

Create the ‘wooden_speeds’ and
‘steel_speeds’ vectors to remove any
incomplete rows within the ‘speed’
column

Create the ‘t_test_result’ vector and
parform a t-test between
poden_speeds’ and ‘steel_speeds’
vectors

Concatenate and display the

hypotheses and result wording on
=reen

Display the ‘t_test_result’ vector

Concatenate and display the
conclusion message based on the t-
test result and the if else’ statement

Close the ‘compareWoodenSteel’
function

Display the ‘compareWoodensSteel’
function

Fig. 13 Task Five Flowchart




The code works as follows.

¢ ‘compareWoodenSteel’ function created to begin t-test calculations of speed differences.
* ‘wooden_coasters’ and ‘steel_coasters’ vectors created within function to show required

rollercoasters, removing incomplete rows in speed column using ‘complete.cases’ function.

# Task Five

# Creating the 'compareWoodenSteel' function to calculate a t-test between

# wooden and steel rollercoaster speeds
comparewoodenSteel <- function(t_test) {
# Filtering for wooden and steel rollercoasters only

wooden_coasters <- coasterDatal[coasterDatatmaterial_type — 'Wooden', ]
steel_coasters <- coasterDatalcoasterDatalmaterial_type 'Steel’', ]

# Removing any NA values within the 'speed' column

wooden_speeds <- wooden_coastersfispeed[complete.cases (wooden_coastersispeed) ]
steel_speeds <- steel_coastersispeed|complete.cases(steel_coastersispeed)]

Fig. 14 ‘compareWoodenSteel’ Function Creation

e ‘t_test_result’ vector created for results of t-test between ‘wooden_speeds’ and ‘steel_speeds’
vectors, with hypotheses to show any significant differences between wooden and steel

rollercoaster speeds, and t-test results provided.

# Performing a t-test between wooden and steel rollercoaster speeds

t_test_result <- t.test(wooden_speeds, steel_speeds)

# Printing the hypotheses and results of the t-test

cat("Hypotheses:\n")

cat("HO: There 1is no significant difference between the speeds of
wooden and steel roller coasters.\n")

cat("Hl: There is a significant difference between the speeds of
wooden and steel roller coasters.\n\n")

cat("T-test Results (p=0.05):\n")

# Displaying the results of the t-test

print(t_test_result)

Fig. 15 T-Test, Hypotheses and Results Creation




e ‘If else’ statement created, showing result message to display depending on returned p-value
returned.

e ‘compareWoodenSteel’ function finished and displayed.

if (t_test_resultip.value < 0.05) {
cat("\nConclusion: Reject the null hypothesis. There is a significant
difference between the speeds of wooden and steel rollercoasters.\n")

1
J

else {
cat("\nConclusion: Fail to reject the null hypothesis. There is no significant
difference between the speeds of wooden and steel rollercoasters.\n")
1
J

1
I

# Displaying the results of the '"compareWoodenSteel' function

comparewoodensteel ()

Fig. 16 ‘If Else’ Statement to Display T-Test Conclusion

The t-test result is as follows.

Hypotheses:

HO: There 1is no significant difference between the speeds of
wooden and steel roller coasters.

H1: There is a significant difference between the speeds of
wooden and steel roller coasters.

T-test Results (p=0.05):
Welch Two Sample t-test

data: wooden_speeds and steel_speeds
t = 8.2243, df = 277.44, p-value = 7.657e-15
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
10.21077 16.63700
sample estimates:
mean of x mean of y
82.30719 68.88330

Conclusion: Reject the null hypothesis. There is a significant
difference between the speeds of wooden and steel rollercoasters.

Fig. 17 T-Test Result

The code was evaluated by comparing data held in ‘roller_coasters.csv’ file, filtering the

‘material_type’ for wooden and steel rollercoasters, and copying data into a new worksheet. Any




blanks and zeroes within ‘speed’ column were removed like with the script. Due to unequal variances
between both sets of data, the ‘t-test: Two-Sample Assuming Unequal Variances’ analysis was
performed, to which parts of data like degree of freedom and t Stat were similar but not exact,

resulting in further work and investigations to understand calculation differences.

A B C
1 t-Test: Two-Sample Assuming Unequal Variances
2
3 Variable 1 Variable 2
4 Mean 82.30718954 69.35591767
5 |Variance 299.1747506 805.0019692
6 Observations 153 1166
7 |Hypothesized Mean Difference 0
8 |df 274
9 tStat 7.962235224
10 | P(T<=t) one-tail 2.26238E-14
11 tCritical one-tail 1.650433793
12 | P(T<=t) two-tail 4.52477E-14
13 |t Critical two-tail 1.968659628

Fig. 18 ‘roller_coasters.csv’ T-Test Calculation




Reflection

Creating code was complex due to function requirements, though easier than creating Pell codes due
to understanding required data for each task, including analytical requirements like correlation
between length and speed. There is confidence in the code for all tasks, though due to variances in
sample data for the t-test, the Shapiro test (confirming normally distributed or skewed data [2])

should be used to identify and remove outliers.
There were two parts learned from code creation.

e Functions must be used to create code due to ease of use, once created, with single lines of
code, improving readability and efficiency.
s Created code is more understandable as it is more readable than previous iterations, being more

clearly defined to what each code area is doing within each task.

An area to approach differently is analysing and understanding why differences exist between data
from ‘roller_coasters.csv’ and the code. While slight differences between data may not be significant,

it is important to understand why differences occur if data accuracy and reliability are questioned.

ChatGPT [3] assisted with understanding code areas not clearly defined. For example, using
‘complete.cases’ removed incomplete rows, allowing code to be cleansed and negating ‘na.rm=TRUE’

requirements, while ‘head’ provides the first 6 rows by default unless specified.

ChatGPT also assisted in creating and understanding analytical calculations for tasks four and five, as
required functions like ‘mean’, ‘cor’ and ‘t-test’ could be described as to how they work, allowing

data cleansing to occur, providing improved accuracy for further analysis.




Conclusion

Data analysis is vital in an evolving world of continuous information, allowing analysts to make
informed decisions based on analysis, evaluation, and conclusion of data. If no effective analysis is
performed, informed decisions cannot be made and no end value provided, as evidenced by Ma [4],
whereby the UK Government of the late 1990s envisioned an integrated NHS with involvement from
stakeholders to improve patient care and reduce costs, but resulted in continuation of the norm,
with NHS expenditure based on old data and minimal analysation of measurable outcomes that

improved patient care.

Future research involves improving code efficiency as while it provides the majority of the data, there
are areas where code could be minimised and provide the same result (for example, combining
mean calculations in task four, or combining the wooden and steel rollercoaster code to one or two
lines) to improve readability, reliability and efficiency for data analysts, ensuring accurate data is

retrieved for analysis.
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