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Introduction

The following report documents the processes involved in created task 3, 4, and 5.
This includes a code explanation, flow charts and methods of checking the results
produced. It concludes with a reflection on the challenges faced when creating the
code.




Code Flow Charts and Explanation
Task 3 Flow Chart

Start by taking the
parameters for the

v

Check the parameters for seating_type &
coasterData: Are they valid?

Use vector subset data to filter the data based on
the seating_type parameter given and the status
‘status.operating’.

Sort the data in the subset_data vector by speed to
find the top 10 highest values and assign the rows to
top_10_fastest vector.

¥

Assign top_10 fastesténame to coaster names

v

Assign top_10_fastest$speeds to coaster_speeds

4

Create the bar plot assigning x and y axis, adding
headings, colouring the bars, and ensuring there’s no
null values plotted.

Produce barplot graph.




Filtering applied excel

1 |name |~ | materia ~ |seating -7 | speed |-! height |~ length |~ num_im ~ manufa - |park ~ status -V

8 |Banshee Steel Inverted 110 51 1260 7 B&M Kings Islan status.operating
25 |SteelVeno na Inverted 110 56 192 0 Intamin  Valleyfair status.operating
39 | Alpengeist Steel Inverted 108 60 6 B&M Busch Gar status.operating
46 | Quantum L Steel Inverted 105 58 367 3 Vekoma  Sochi-Park status.operating
51 |Katun Steel Inverted 104 50 1200 6 B&M Mirabiland status.operating
53 | Jubilee Od» Steel Inverted 100 51 891 5 Vekoma Fantasylsl status.operating
56 'Pyrenees Steel Inverted 100 45 1234 6 B&M Parque Esj status.operating
72 | Afterburn Steel Inverted 100 34 900 6 B&M Carowinds status.operating
131/ Montu Steel Inverted 96 46 1214 7 B&M Busch Gar status.operating
133| Patriot Steel Inverted 96 46 939 4 B&M Worlds of F status.operating
Bar plot graph
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Explanation

The code works by creating a function which accepts the seating type given from the
main script and the coasterData. It checks whether the parameters given are valid
and if they are the code continues running. A vector is used to store the data which
conforms to the parameters given for seating_type and it also only accepts rows
which also have the status ‘status.operating’. The data is sorted to give the top 10
highest speed by using the — for descending and head for starting at the beginning,
and put into another vector. The names of the fastest coasters are put in one vector
whilst the speeds of the fastest coaster are put in another. This is essential to bar
plotting. The bar plot is designed with the main heading and axis headings being
labelled, and the bars being coloured, whilst also ensuring there are no nulls in the
data collected because this could skew the results. The main title of the bar is
changeable based on what seating type the user wants due to calling on
seating_type instead of specifying a type. An extra 20% space is allocated on the y
axis for a clearer visualization.

The data shown on the bar chart is checked with the raw data by using filters in excel
such as having only ‘Inverted’ coasters, only ‘status.operating’ and ordering the
speeds from highest to lowest. The actions performed in the R script have returned
the expected result.




Script

# Step 3: Display comparison of top 10 fastest inverted roller coasters

displayComparison <- function(seating_type, coasterData)

# subset coasterData for roller coasters of the specified seating type that
# are operating
subset_data <- coasterDatalcoasterDatalseating_type == seating_type

& coasterDatajstatus == "status.operating”,

# Extract the top 10 fastest roller coasters from the subset, ordered by speed
top_l10_fastest < head(subset_datalorder( subset_datafspeed), ], 10)

# Extract roller coaster names
coaster_names <- top_l0_fastestiname

# Extract roller coaster speeds
coaster_speeds <- top_10_fastestispeed

# Create a barplot displaying the speeds of the top 10 fastest roller coasters
barplot(coaster_speeds,

# Set the main title of the plot
main = paste("Top 10 Fastest", seating_type, "Roller Coasters

(operating)™),

# Set the label for the x-axis
xlab = "Roller Coaster Name",

# set the label for the y-axis
ylab = "speed (mph)",

col = '"EkybTug"

# Set the y-axis limits dynamically based on the maximum speed,
# with 20% additional space
ylim = c(0, max(coaster_speeds, na.rm = TRUE) * 1.2),

# Set the names for the bars to coaster_names
names.arg = coaster_names, cex.names = 0.8)

Task 4 Flow Chart

N

Declare
correlateLengthSpee
d as a function.

~_




v

Store data from coasterData in
a vector sit_down_data, where
the data is filtered for seating
type “sit down” and only
completed rows of data,
avoiding nulls.

T
|
A4

Apply the built-in function
mean() to
sit_down_data$height and

store in mean_height vector.

v

Apply the built-in function
mean() to

sit down_data$length and
stare in mean_length vector.

I
|
v

Apply the built-in function cor()
to sit_down_data$length and
sit down_data$speed to then
store in the correlation vector.

v

Store mean height, mean
length, and the correlation
between length and speed in
the data frame lengthSpeed.

v




Return data frame

lengthSpeed.
R results
- mean_height mean_length correlation
1 2B.83574 640.3419 0.6582279
Excel results
mean height 26.73529412
mean length 606.1474627
corrrelation  0.664872903
Filtering applied Excel
1 |name |~ | materia-T|seating -T speed T height 7| length T |num_im-T manufa T |park * status |~
2 |Goudurix Steel Sit Down 75 37 950 7 Vekoma Parc Aster status.operating n
4 |Alucinakis Steel SitDown 30 8 250 0 Zamperla Terra MA-t status.operating n
5 |Anaconda Wooden Sit Down 85 35 1200 0 William J. (Walygator status.operating c
6 |Azteka Steel Sit Down 55 17 500 0 Soquet Le Pal status.operating
9 |Big Thunde Steel Sit Down 60 22 1500 0 Vekoma Disneylanc status.operating
10 |[EqWalizer Steel Sit Down 76 36 285 3 Vekoma Walibi RhA status.operating
11 |Calamity M Steel Sit Down 48 14 785 0 Vekoma Walibi Belg status.operating
13 |Cobra Steel Sit Down 76 36 285 3 Vekoma Woalibi Belg status.operating
14 |Coccinelle Steel SitDown 36 8 360 0 Zierer Walibi RhA status.operating
17 |Course de Steel SitDown 65 15 450 0 Schwarzke Nigloland  status.relocated
21 |Eurosat  Steel Sit Down 60 26 877 0 Mack Europa Pau status.retracked
22 |Expedition Steel Sit Down 120 53 1220 0 Intamin  Holiday Pa status.operating
23 |Le Grand c Steel Sit Down 50 12 380 0 Soquet Fraispertul status.operating
24 |Indiana Jor Steel Sit Down 58 18 566 1 Intamin  Disneylanc status.operating
26 |Cop Car Cl Steel Sit Down 60 16 620 2 Intamin  Movie Park status.closed.definitely

Explanation

Data that meets the requirements of having only ‘sit down' rides and only rows which
have no nulls are put into a vector. From this the built in function mean() is used to
find the mean height and store it in a vector, and the mean length and store it in a
vector. The built in function [2] cor() is then used on the original vector to compare
the correlation between the length and the speed and then stored in the correlation
vector. It is required for these three vectors to be stored in a dataframe, and the
column names have also been assigned. This is then returned as the data frame
lengthSpeed.

To check these results the raw data was consulted. The data was filtered for only sit
down coasters, and all mention of nulls/blanks removed. The average function was
then used on the height and length to find the mean of both figures. The correlation




between the length and speed was calculated using the [3] correl function. Each of
these calculations were slightly incorrect meaning that something may have gone
wrong in the calculations in R.

Script

# Step 4: Calculate and store the mean height, Tength, and correlation of Tength
# and speed for Sit Down roller coasters
correlateLengthSpeed <- function(coasterData) |

# Filter coasterData for Sit Down roller coasters with no NA fields
sit_down_data <- coasterDatalcoasterDatatseating_type == "Sit Down"
& complete.cases(coasterData), |

# Calculate mean height
mean_height <- mean(sit_down_data‘theight)

# Calculate mean Tength
mean_length <- mean(sit_down_datatlength)

# Calculate correlation coefficient between length and speed
correlation <- cor(sit_down_dataSlength, sit_down_dataSspeed)

# Create a data frame to store the results, and define the column names
TengthSpeed <- data.frame(mean_height = mean_height,
mean_length = mean_length,

correlation = correlation)
# Return the data frame

return(lengthSpeed)

1
i

Task 5 Flow Chart

Begin function using
coasterData to
perform t-test.

|
v

Store coasterData which has been filtered for
material type ‘wooden’ and only complete
cases meaning no nulls. This is stored in a
vector called wooden_data.




II
|
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Store coasterData which has been filtered for
material type ‘steel’ and only complete cases
meaning no nulls. This is stored in a vector
called steel_data.

A4

Appy built-in function ‘t.test’ to
woodendata$speed and steeldata$speed and
store in vectort_test result.

¥

Return t_test result.

v

Concatenate and print text to the console to
declare the null and alternative hypothesis.

Run if statement when the t-test p.value/significance level is less than
5 to reject the null hypothesis, or else accept the null hypothesis.

v

< End function. >

Console output
Console  Terminal Background Jobs

University/R/assignment 2/
> compareWoodenStee | (coastertatal

welch Two Sample t-test

data: wooden_data$speed and steel_data$speed
t = 7.5433, df = 255.91, p-value = §.002e-13
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
9. 398466 16.039342
sample estimates:
mean of x mean of y
82_76471 70.04580

Hypotheses
Null Hypothesis (HO): There is no significant difference in the mean speeds of wooden and steel roller coasters.
Alternative Hypothesis (H1): There is a significant difference in the mean speeds of wooden and steel roller coasters.

T-test results:
Conclusion: we reject the null hypothesis. There is a significant difference in the mean speeds of wooden and steel roller coasters.
>




Explanation

The function is to compare wooden and steel roller coaster data using the t-test
method. The compareWoodenSteel function is created using coaster data. Within
this the rows that have no nulls and are material type wooden are put into a
wooden_data vector. The rows with no nulls [2] (complete.cases) and material type
steel are put into steel_data vector. The t-test built in function is applied to both sets
of data on the speed and stored in a t_test vector. The t-test data is then returned.
The t-tests function is to prove/disprove hypothesis. The null hypothesis for this t-test
is that there is no significant difference in the mean speeds. The alternative
hypothesis is that there is a significant difference in the mean speeds. This t-test is
tails 2. A two tailed test determines if there is a difference between the speeds in any
direction. The hypothesis is concatenated to the console and an if else statement
returns relevant text depending on the result of the p value in the t-test. In this case
the null hypothesis is rejected.

This data can be double checked in excel by using the t.test function. The speeds of
the wooden coasters must be in one arrangement and the steel in another, then the
tails and type must be defined.

Script

# Step 5: Compare wooden and steel roller coasters using t-test
compareWoodenStee]l <- function(coasterData) {

# Filter coasterData for wooden roller coasters with no NA Tields

wooden_data <- coasterDatalcoasterDatatmaterial_type — "Wooden"
& complete.cases(coasterData), |

# Filter coasterData for steel roller coasters with no NA fields

steel_data <- coasterDatalcoasterDataimaterial_type == "Steel”
& complete.cases(coasterData), |

# Perform independent t-test to compare the mean speeds of wooden and steel
# roller coasters
t_test_result <- t.test(wooden_dataispeed, steel_datafspeed)

# Print the t-test results
print(t_test_result)

# Print hypotheses and conclusions

cat("Hypotheses:\n")

cat("Null Hypothesis (HO): There is no significant difference in the mean
speeds of wooden and steel roller coasters.\n")

cat("Alternative Hypothesis (Hl1): There is a significant difference in the
mean speeds of wooden and steel roller coasters.\n\n")

cat("T-test results:\n")

# Check significance level
if (t_test_resultip.value < 0.05) {
cat("Conclusion: we reject the null hypothesis. There is a significant
difference in the mean speeds of wooden and steel roller coasters.\n")
} else {
cat("Conclusion: we accept the null hypothesis. There is no significant
difference in the mean speeds of wooden and steel roller coasters.y\n")




Working directory
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> setwd("~/University/R/assignment 2")

>

Main script
### Main Script:

# Step 1: Load roller coaster data from CSv file
coasterData <- loadDataFile()

# Step 2: Generate data frame for highest operating roller coasters
highestData <- generateHighestData(coasterData)

# Step 3: Display comparison of top 10 fastest inverted roller coasters
displayComparison("Inverted", coasterData)

# Step 4: Calculate and store the mean height, length, and correlation of length
# and speed for Sit Down roller coasters
lengthSpeed<-data.frame(correlateLengthSpeed(coasterData))

# Step 5: Compare wooden and steel roller coasters using t-test
comparewoodenSteel (coasterData)

Reflection

During the creation of this code, | found getting the parameters working difficult. The
seating type is defined in the main script so to get this working | had seating type,
coasterData in the creation of the function and then ‘Inverted’, coasterData in the
main script. It wasn't obvious at first that seating_type and coasterData needed to be
in the function creation not just the main script. | struggled to get the results in task 4
to match the results | was seeing in excel. Even though the numbers are close, it
could indicate that another filter should have been applied. With more time | would
investigate the discrepancies between the two. | did not effectively check if the
output of task 5 was correct and a way that | could do this is by applying the [1]
Shapiro test. The Shapiro test indicates whether the data is normally distributed or
not which could be leading to some skew in the results. | learnt that it is appropriate
to have all the working code first and then follow it with the main script for tidiness
and ease of understanding. It also differentiates the creation of functions to the




running of functions. In task 3 | would remove the null data earlier on just in case the
top 10 coasters include null data and then only 9 for example can be shown on the
graph after excluding them afterwards.

ChatGPT was used as an aid whilst completing this assignment. It guided me to
effective routes of ensuring that there were no nulls through either na.rm which
removes from the area specified, or complete.cases which ensures there are no
nulls in the row anywhere in any column. Other instances where ChatGPT acted as
an aid was in explaining what each line of the bar plot was doing. ChatGPT was
useful in checking that the code written matched all the requirements and if not
offered suggestions although most of the time these suggestions were unnecessary
upon deeper inspection of the specifications. Al is a useful tool, but it has its
limitations and should be checked.
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