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2 Executive Summary 

The NFL is a league of a sport called American Football originated in United States of America. It 

was founded in 1920 and called the American Professional Football Association, back then the 

league was played with only eleven teams. Today, the NFL consists of 32 teams split over two 

conferences: the American Football Conference (AFC) and the National Football conference 

(NFC) and both conferences consists of four division of four teams.  

Some of the problems I will tackle in the project are finding the right dataset to perform the 

planned analysis, data cleansing is a big part of data analytics and methodology to be used. 

In this technical report, I will set out the objectives, requirements and the end goal for this 

project. To be able to meet some necessary software would have to be used. Some example of 

such is R Studio with the programming language of R for retrieving and analysing of datas, 

Tableau software for a development of an interactive visualisation/dashboard for displaying 

data in a friendly-user manner, Microsoft Excel for data cleansing, SPSS for interactive statistical 

analysis including T-test, ANOVA and many more.  

 

3 Introduction 

In this project an analysis of multiple dataset from NFL will be examined and analyzed to give 

meaningful insights, investigate trends, discovering links and patterns and lastly make 

predictions using Machine Learning using different algorithms.  

The plan is to analyze the dataset gathered by performing multiple algorithms to get results, 

prediction, answers and generate questions, along with performing multiple statistical analysis. 

This document will show the steps, procedures and software/applications that is involved and 

needed to carry out the project.  

Different data visualization tools will be used to display the analyzed data in a meaningful and 

clear way for the user to interpret from it. An example of this showing results in Tableau 

dashboard. 

In recent years, the data analysis of NFL has been steadily growing popular to the NFL teams. 

Specifically, ‘Player tracking data’ and it is the next analytics arms race in the NFL. With this it 

allows coaches, General Managers and more to make insights, devise strategy, maximizes 
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player’s skills and strengthen their chances of winning a game. They are able to collect data per 

player from a RFID tracking device that is attached in player’s shoulder pads. 

The intended customer for this dataset analysis is NFL fans. 

3.1 Background & History 

The National Football League in short ‘NFL’ is an American football organization in the world 

originating in America back in the 1910s. Way before 1910 the first sign of professional football 

goes back in the 1892 where William “Pudge” Heffelfinger, a player who was paid 500$ to play 

football for a club called ‘Pittsburgh’. A little while after that, college football starts to emerge 

first in the East Coast while professional football in the Midwest. 

Before the NFL was created, it was called the American Professional Football Association which 

was founded in Canton, Ohio back in 1920. It’s first president was a legendary athlete Jim 

Thorpe. The league at first was created as an agreement to not let teams to steal each other’s 

player. This will eventually lead to the formation of the National Football League in 1921 where 

the APFA started to release official standings of the league. 

The NFL started competing in a collegiate football towards the end of the World War 2. One of 

the reasons NFL gained a large attraction was the creation of the T – formation which created a 

much faster paced offense that ultimately leads to more touchdowns in a game, this made the 

NFL more excited to watch. In 1942 the first team in the NFL to become a franchise was the Los 

Angeles Rams. Around 1950s is where the first game of NFL was aired on television. 

Up until the 1960s, baseball was America’s favorite spectator sport until NFL surpassed them 

for the top spot in this decade. Ever since then, American Football was growing at such pace 

that the NFL couldn’t keep up and the creation of the American Football League was created to 

compete with the NFL. This allows fans to have more opportunities to watch the sport with now 

that the two league is competing. Then in 1966, both the NFL and AFL decided to merge for the 

1970 season and thus creating the two conferences, the National Football Conference (NFC) 

and the American Football Conference (ACF) to create the “Super Bowl”. The Super Bowl is the 

championship game in NFL based on the winner from the NFC and AFC. 

The NFL is made up of a total of 32 teams that is divided into two conferences: The National 

Football Conference also called (NFC) and the American Football Conference. Each of the 

conferences is made up of 16 teams to a total of 32 and is divided into four divisions – East, 

West, North and South which is made up of four teams each: 

National Football Conference 

Below is the list of the four divisions in the NFC: 
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 East division: Philadelphia Eagles, Dallas Cowboys, Washington Redskins, New York 

Giants 

 West division: Los Angeles Rams, Seattle Seahawks, Arizona Cardinals, San Francisco 

49ers 

 North division: Minnesota Vikings, Detroit Lions, Green Bay Packers, Chicago Bears 

 South Division: New Orleans Saints, Carolina Panthers, Atlanta Falcons, Tampa Bay 

Buccaneers 

American Football Conference 

Below is the list of the four regional divisions in the AFC: 

 East division: Miami Dolphins, Buffalo Bills, New England Patriots, New York Jets 

 West division: Kansas City Chiefs, Oakland Raiders, Denver Broncos, Los Angeles 

Chargers 

 North division: Pittsburgh Steelers, Baltimore Ravens, Cincinnati Bengals, Cleveland 

Browns 

 South division: Jacksonville Jaguars, Tennessee Titans, Indianapolis Colts, Houston Texas 

 

Figure 1: The National Football League Conferences. 

Available at: https://www.dummies.com/sports/football/the-national-football-league-conferences/ 
[Accessed December 3 2018]. 
 

The teams in the AFC today were once part of the old American Football League (AFL) which 

operated for ten seasons from 1960 until 1969, when it merged with the older League the NFL.  

https://www.dummies.com/sports/football/the-national-football-league-conferences/
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3.2 Rules and Procedures 

Basically, American Football is all about gaining territory as much as possible at every play. The 

two teams in the field battle it out for every yard they can take from the other team. The more 

yards the team on the offensive takes from the defending team the better. Both the team must 

defend their side of the field and prevent whichever team is on the offense to gain yards. The 

ultimate goal for the teams is to gain enough ground on the field to be able to score a 

touchdown or a field goal.   
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Figure 2: American Football stadium 

American Football is a game of gaining yards played on the field by two teams. The playing field 

for an official NFL field is a rectangle that is 110 metres long (120 yards) and 49 metres wide (53 

yards). The fields are covered in grass and is set in an outdoor stadium.  

Below will be an example of an American football stadium: 

These are the standard features of a professional American Football field: 

 End line – an end line is the white line towards the end of the football field that 

connects both two parallel side lines from each side of the football field composing a 
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rectangular shape of the field as shown in the diagram. They are 6 feet wide and usually 

coloured white. 

 Side line – together with the end line, the side line also measures at 6 feet wide that 

runs from the end line of one side to the other and covers both side of the field. 

 Goal line – the goal line measures 8-inch-wide that runs across before the end zone. At 

the end of both sides of the line lies a two orange coloured pylons flank. 

 End zone – these are the areas at the end of the field between the end line and goal 

line. They measure 10-yard-wide and the goal for each team to reach. The end zone 

behind where a team is playing is their end zone and the one ahead is the opponent’s. 

 Goal posts – the goal posts are positioned centre on the end line at the back of the end 

zone. They are a pole that measures 10 feet high and horizontal cross bar that’s 

attached on top of the pole. At both ends of the horizontal cross bar lies two 18-foot-

high, 6-inch cross bar in an up-right post that measures a height of 30 feet above the 

ground. On top both the up-right post is a tied ribbon. 

 Yard lines and hash marks – the yard and hash lines run between the two goal lines, 

both side of the field and hash marks measures 1 yard each. The yard lines on the other 

hand runs a white line across the field every 5 yards and for every tenth yard they are 

numbered on the field (10, 20, 30). 

The most important and essential equipment in the football game is the ball. The official NFL 

footballs that is used in professional American football are made from Wilson Sporting Goods 

Co. The dimension of a football is 11 inches long and a length circumference of about 28.5 

inches and wide circumference of about 21.5 inches from the middle of the ball. 

An NFL game is divided into a total of four quarters with each quarter being 15 minutes long 

and for the halftime break which is between the 2nd quarter and 3rd, an extended break is 

applied. When by the end of the four quarters the score is tied, there will be an overtime 

quarter of 15 minutes where the first team to score whether a touchdown or from a field goal 

wins. 

Football Offense Team 

The NFL allows a roster to have 53 players on a team, no more than that. Each of the team at 

one time only is allowed to put 11 players on the field whether this is offense, defense or the 

special team. 

An NFL offensive team consists of: 

 Quarterbacks – these are the player who throws the ball to the receiver or hands it to a 

running back on his team. 
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 Offensive linemen – these are the players that blocks the defending team trying to 

tackle the quarterback to get disrupt the play. 

 Receivers – the receivers run down the field to try to get as much yards as they can as 

well as try to catch a ball for a first down. There are two types, a wide receiver or tight 

ends. 

 Running backs – are the players who takes the ball from the quarterback to try and run 

up the field to get a first down. 

Defensive team 

When a team doesn’t have possession of the ball, the defense team is put on the field to try 

and stop the other team from scoring a touchdown or get a first down. They must stop the 

offensive team from advancing. 

Below are the defensive positions: 

 Defensive linemen – these are the players who tries to tackle the quarterback or put 

pressure on them to try to spoil the play or to tackle him before he releases the ball. 

They are also responsible for stopping the running backs getting through their defense.  

 Linebackers – they are the players who back up their linemen when running backs 

escapes and they also defend on receivers. 

 Cornerbacks – they prevent wide receivers from catching the ball.  

 Safeties – these are the players that plays deep in the field of the defensive team. They 

are the last line of defense once an offensive player gets past the linemen and 

cornerbacks.  

Special team 

When a team kicks the ball from a kick-off or a field goal attempt, they send out their special 

teams unit. These includes a team kicker, offensive line and players who run down the field to 

try to regain possession of the ball or tackle the returner. 

 Placekicker – they are the players who try to score by kicking the ball through the 

goalposts and kicks the ball to the other team to start the game after a score. 

 Punter – these are the players who kicks the ball to the other side of the field if the 

team cannot advance after the 3rd down. 

 Returner – During a kickoff or punt from another team the returner will try to catch the 

ball and advance to the other side of the field as much as they can. 

Possession  
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On any team in the offense, they will have start at first down to try to get the ball over the 10-

yard line to get the back at first down. Any offensive team will have 3 tries to get over the 10-

yard line and after that they have to kick the ball to the other side of the field. 

Below is a complete list of how points are scored and how many are awarded for each of them. 

 

After the team on the offense successfully score a touchdown or field goal, they must kick back 

the ball to the other side of the team at the start of the next play. The only exception to this is if 

a team scored a safety. Whoever scores the safety will get the ball back on a free kick. 

 

3.3 Project Scope 

The scope of the project is to develop a data analysis project based on the dataset of the 

National Football League that will involve identifying trends, links, patterns and prediction upon 

studying and analyzing the dataset. This will be done and displayed using multiple applications 

and algorithms i.e. R Studio, R Shiny, SPSS, Microsoft Excel, Machine learning, Tableau. 

The challenges encountered in the project were: 

 Finding a dataset to do statistical analysis, test and comparisons. 

 Time constraints including two weeks delay from choosing the Data Analytics stream. 

 Learning programming from scratch at the start of the semester due to lack of 

programming module in the Technology Management course and was only available 

from first semester of year one. 

 Most of the project contents will be done during semester 2 due to Data mining module 

will start at semester 2. 

 Data selection including web scraping and manual cleaning. 

 Data cleansing a raw dataset  

 

Below are the important deadlines for the project: 
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 Project Pitch video – Oct 7, 2018 

 Project Proposal Document – Oct 28, 2018 

 Requirements Specification Document – Nov 11, 2018 

 Midpoint presentation and prototype presentation – Dec 17-21, 2018 

 Project final documentation and code – May 6, 2019 

 Project presentations – May 13-20, 2019 

 Project showcase – May 23, 2019 

 

3.4 Methodology 

The chosen methodology that will be used for this project is KDD also known as Knowledge 

Discovery in Databases. The KDD model for data analysis is an interactive model that has a total 

of nine steps. Mainly it refers to the processes of finding knowledge in data and performing a 

high level of specific data mining methods.  

 

Figure 3: KDD methodology 

The main users of the KDD model mostly are researchers in the following area: 

1. Machine Learning  

2. Databases 

3. Artificial Intelligence  

4. Data visualization 

5. Statistics 

Each one of them has a significant use for KDD model. For example, when doing a statistical 

analysis on a data, it is important that an objective/goals are defined before 
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Below are the steps involved in performing the KDD model: 

1. Identifying goals for the project  

In this stage, brainstorming session were performed to narrow down the choices for the type of 

dataset which will be used, along with how I am interested on exploring insights on the chosen 

dataset.   

2. Selection of dataset 

During this stage, I explored a lot of websites containing raw datasets. I ultimately found the 

NFL dataset in the website Kaggle which contains dataset in different format. I narrow down 

the filter to only show files that are in CSV format 

3. Brainstorming 

Brainstorming is a popular method of generating new ideas and solutions for a specific interest 

and it is usually done in groups but can be also done by yourself. A couple of brainstorming 

session have been done to enable to generate ideas for the project such as questions to ask in 

the dataset, algorithms to be use, applications to do the analysis, 

4. Data Cleansing/Pre-processing 

In this stage the dataset will be accessed for data cleansing. It is the process of detecting 

corrupt and inaccurate records to be corrected or deleted in the dataset, together with 

identifying incorrect, irrelevant, incomplete parts of the data and then modifying, replacing or 

deleting the coarse data. The dataset will be cleaned in this stage to eliminate the irrelevant 

data e.g. there were a lot of data columns where an example of irrelevant data was present in 

this case the column was gameID and description. These two will not be needed for analysis as 

they have no possible connections with other columns. 

5. Transforming the dataset 

In this stage the transformation of the dataset will be done using R studio in R programming 

language, where I will be conducting the analysis. The dataset will be loaded into R studio in the 

form of a csv file. 

6. Data mining 

Is the practice of examining data sets to generate new information involving methods in 

machine learning, statistics and database system. In this stage the data gathered from the web 
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will be used to analyze in R studio to discover patterns in the dataset, predict future trends and 

solving problems. 

7. Interpretation/Evaluation 

Lastly in this stage the dataset will then be interpreted to make sense of the results gathered 

from analysing the dataset in previous stages. The sole purpose for this is to search for meaning 

behind the results and try to come up with possible solutions to the problems that can occur. 

This will be reviewed using dashboards, graphs and Microsoft excel. 

 

3.5 Technical Approach  

Upon choosing Data Analytics as my specialisation in my final year, I quickly gathered ideas, 

research and planned on how the project will be tackled in the early stages, such as which 

website provides raw datasets that can be used for analysis. A quick google search directed me 

to multiple websites i.e. Data.gov.uk, Opendata.socrata.com, Kaggle.com and many more.  

 Research topic ideas for the final year project 

 Find a decent size dataset to be used for the project. 

 Data cleansing of the dataset 

 Project Proposal to be done before the due date and to continuously update it until the 

final submission. 

 Prepare requirements and ideas to be included in the mid-point presentation in 

December. This will include a Powerpoint presentation along with some statistics 

done/conducted, diagrams, some preliminary analysis done. 

 Create a Microsoft Powerpoint presentation slides for the Mid-point presentation in 

December, to show progress during semester one. 

 

3.6 Technical Details 

Implementation language and principal libraries 

 R Studio to analyse my dataset together to generate charts and plots. 

 Microsoft Word to document my workload weekly and my projects’ documentation 

 Microsoft Project to carefully follow the charts respectively and to help me keep in track of my 

progress. 

 Microsoft Excel for creating subset of the raw datasets. Data cleansing will be performed here 

and some statistical analysis for the mid-point report. 
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 SPSS to further perform multiple statistical analysis in a quick way. 

 Generate data visualisation and interactive visualisation using R language, Shiny and Tableau. 

 Machine learning for semester 2 to generate predictive analysis. 

3.7 Technical Hardware 

The computer used in this project is 14-inch Lenovo yoga 530 2 in 1 convertible laptop. The 

specifications are listed below: 

 CPU – AMD Ryzen 5 2500u with integrated Graphics card 

with 4 cores and 8 threads, this CPU allows for heavy multitasking with multiple 

applications running in the background and tabs open in Google Chrome. 

allows faster and efficient time usage. 

 Video Card – AMD Radeon Vega 8 

 Storage – 256 Solid State Drive. 

Allows for faster access of files stored in the computer. 

Faster boot up of applications such as R studio, SPSS etc. 

Decreases the amount of loading times of applications 

 RAM – 8gb of random-access memory. 

Good for multitasking 

3.8 Project Plan 

Gantt chart using Microsoft Project with details on implementation steps and timelines 
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Figure 4: Project Plan 

4 Preliminary Analysis 

4.1 Special resources required  

If applicable, e.g., books, hardware, etc. 

 The use of Microsoft Project to create my Project Plan for semester 1 and semester 2. As 

well as Youtube to further tutorials how to maximize the functions in creating Gantt 

charts 

 YouTube and research on Machine learning for semester 2, as it will be included in my 

project during semester 2. 

 R Cookbook by Paul Teetor for R studio. 

 A laptop for college with enough specifications to run programs such R studio and to be 

able to run multiple programs and apps at the same time and to have all my work in one 

computer instead of using the college desktops 

 

 

5 System Requirements 

5.1 Functional requirements 

N/A 

5.1.1 Use Case Diagram 

The Use Case Diagram provides an overview of all functional requirements. 



19 | P a g e  

 

5.1.2 Requirement 1 Interacting with the dataset in Tableau 

5.1.2.1 Description & Priority 

This is the only use case that would be use in the project therefore this would be the highest 

priority to be able users to interact with Tableau. 

5.1.2.2 Use Case  

 

 

Scope 

The scope of this use case is to retrieve the chosen dashboard from Tableau to the user 

and to successfully display and interact with the dashboard. By using either the Tableau 

software in my laptop or an access from Tableau’s website 

Description 

This use case describes the process of retrieving the chosen dashboard from the user. 

Use Case Diagram 

 

Figure 5: use case for Tableau 
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Flow Description 

Precondition 

The system is in initialisation mode is when Tableau is open and running. 

Activation 

This use case starts when a user inputs the chosen Tableau analysis to be displayed in a 

dashboard 

Main flow 

1. The system identifies the input of the user 

2. Tableau recognizes the input and retrieve the correct dashboard 

3. Tableau displays the interactive dashboard 

4. User interacts with the dashboard and learns from it. 

Alternate flow 

A1: No internet connection 

1. The system doesn’t identify the input of the user 

2. The User is presented with blank page. 

3. Tableau doesn’t display the interactive dashboard chosen. 

 

Termination 

The system presents the correct Tableau dashboards in the computer to the user. 

 

Post condition 

Back to home page where Tableau dashboard will be chosen. 
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5.1.3 Data requirements 

5.1.4 Performance/Response time requirement 

The response and performance time requirement for the project will be the data that will be 

used to perform multiple analysis in software’s such as R studio, Tableau and SPSS. The 

response time will be dependent on the software that will be used, and the performance will be 

based on the specification of the computer used, in this case my laptop. 

5.1.5 Availability requirement 

The availability requirement of the project depends on when, where and how the dataset is 

collected. Before any statistical analysis is performed on the dataset, a small data cleansing will 

be necessary. 

5.1.6 Recover requirement 

In case of a lost or broken computer the recovery requirement for the project is a weekly 

backup of the files in a 64gb USB. This will include everything from Excel files to R Scripts. 

Secondly the files such as Microsoft Word and Excel will be backed up in OneDrive for every 

session. 

5.1.7 Security requirement 

The security requirement for the project will include a fingerprint identification laptop to go 

with a pin number and for the files backed up in OneDrive, the password is made up of six 

characters, 3 numbers and one special characters for a better secured password. 

5.1.8 Reliability requirement 

 

5.1.9 Maintainability requirement 

The project will be done throughout both the semester in 4th year which has a deadline in May 

of 2019. I intend to continue updating and working on my project as I am a big fan of the NFL. 
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5.1.10 Extendibility requirement 

In the future I am hoping to develop more skills and statistical analysis methods in able to 

continue the project and maybe move to another dataset with similar category such as the 

National Basketball Association (NBA). 

5.1.11 Resource utilization requirement 

N/A 

 

 

 

6 System Architecture 

The main programming language that will be used for the project is R Studio. This is where most 

of the analysis will be performed, from reading from a csv file to displaying visualized data. 

R 

 is a programming language and a free software that is used for statistical computation to 

perform complex data analysis and to display it in a variety of visual graphics. It is widely used 

by data miners and statisticians. 

R Studio 

Is an open source IDE (integrated development environment for the programming language R. 

Mainly for statistical computing and graphics. it contains tools for plotting graphs, scatter plots, 

workspace management and debugging. 

Tableau 

Tableau is a software that produces interactive data visualization in a form of a dashboard that 

focuses on business intelligence. It can connect multiple data sources and allows fast insight on 

them through presentation in the form of dashboards that is user friendly and interactive. 

Excel 

Is a spreadsheet application that is used to create grids of text, numbers and formula. They are 

extremely valuable for many businesses for recording expenditures, budgets, income plans, to 
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chart data and perform formula calculations. This will be used mainly for data cleansing for the 

dataset. 

SPSS 

Is a software platform that offers a wide variety of library for machine learning algorithms, 

advanced statistical analysis, text analysis and integration with big data. It is a world’s leading 

software for solving business problems by performing hypothesis testing and predictive 

analysis. Organizations use it to help them understand data, forecast, plan and analyze trends. 

Below is a simple diagram of the system architecture of the project. 

 

Figure 6: system architecture 

What is happening here is that in the diagram multiple raw data are pulled in from multiple 

websites in the form of a CSV file. This will then be opened using Excel to study and understand 

the data together with identify goals. Secondly data cleansing will be performed prior to the 

goals identified for the data, this will include removing irrelevant columns, outliers and 

strategies for handling missing data fields.  
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Then the cleansed data will then be ready to be analyzed using multiple software applications 

such as SPSS, Tableau and R studio. In R studio, this is where the CSV file will be loaded to begin 

the analysis of the cleaned data. As well as showing graphs and plots to back up insights that 

are identified. 

The cleaned data will be used in Tableau to display in an easily understandable format in the 

form of an interactive dashboard and for easy data analysis of the data.  

SPSS will be used for additional statistical analysis of the data with easy, fast and a more user-

friendly way of getting results.  

 

6.1 Implementation 

6.1.1 Data Selection 
 

The first stage of the project was to gather the required dataset to machine learning models. The site 

espn.com and nfl.com provided me of the dataset to be used. Multiple dataset was gathered manually 

by extracting the URL into excel and creating a table from there. The steps taken for the retrieval of the 

data’s are listed below. 

1. Select Data -> From Web 

 

Figure 7: Data cleaning pt1 

2. Paste link in the pop-up box, press ok. 
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Figure 8: data cleaning part 2 
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3. Click “Table 0” once and press Load. 

 

Figure 9: Data Cleaning part 3 

4. Once loaded they will be separated into different sheets. As the website only displays a 

maximum of 40 players each webpage, steps 1 to 3 were run several times to complete one 

season of the quarterback’s performance stats. 

 

Figure 10: Data Cleaning part 4 

 

5. Manual copy and paste were done to combine sheet separated players into one season. This 

was done for the 10 seasons. 
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Figure 11: Data Cleaning part 5 

 

The dataset contains quarterback’s statistical performance for one season. The data was collected on 

150 quarterbacks who played a 1-10 seasons during 2008 to 2017. The csv files are all separated so it 

needs to be combined by using rbind seen in figure 12. 

  

Figure 12: Data Cleaning part 6 

 

 

Figure 13: combining dataset 

 

6.1.2 Data Pre-processing/Data Cleaning 
In this stage, the dataset will be cleaned to carefully carry out analysis. The combined datasets were 

missing a column that distinguish their year, so a column was added seen in figure 14.  
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Figure 15: fill year 

 

Some rows from the PLAYER’s column includes players that are not Quarterback, see figure 16. This is a 

result of a tricky play by a team where another player from another position throws the ball.  

 

Figure 16 

The following code were executed to remove these rows containing false quarterback players, see figure 

17.  

 

Figure 17: 

For validation purpose the validation set approach was followed, see in figure 18. The data was split into 

75:25 ratio, for the training data = 75% of the data and for the test data it had 25%. The chosen 

dependent variable was YDS.G.   
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Figure 18: 

 

6.1.3 Data Transformation 
In this stage, potential variable reduction and feature selection will be carried out and data exploration 

in hopes of finding insights, examine visuals and to better understand the data.  

The library package Boruta was used for feature selection for the combined quarterback’s data and to 

see which variable are important and unimportant, this will then help us reduce variables that are not 

important with the dependent variable. In figure below we can see the code for running the feature 

selection.  

 

It resulted in 14 important attributes which is all the variables excluding the dependent variable YDS.G 

and no variable will be removed. 
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A correlation matrix and correlation plot is shown in figure below containing the 12 important variables 

that were chosen upon running the Boruta package feature selection excluding the categorical variables. 

The dependent variable here is the YDS.G. It is where the total of yards completed by a quarterback per 

game and the other 11 variables contributes to it. In the figure shown we can see which has the highest 

relationship with YDS.G. A total of 7 variables are above 0.8 which shows a strong correlation with the 

dependent variable, these are: INT, SACK, ATT, COMP, YDS, TD and LONG. This is quite unusual as the 

variable YDS.A (yards attempt) and PCT (percentage) are both very low, we would normally assume that 

if a quarterback attempted a lot of pass it should equal to more yards gained per game and same goes 

with completed pass percentage.  

We can see a strong correlation between interception and sack, this can suggest that when every time a 

quarterback is taken to the ground there is a high chance of a lose ball and may end up in the hands of 

the other team which will result in an interception. Again, interception is highly correlated with pass 

attempts, completed pass attempts, touchdowns and long passes. The higher times the QB passes the 

more chance it can get intercepted, especially long passes which allows the ball in the air for a long time 

giving the cornerbacks enough time to position themselves for an interception.  

Another strong correlation is the touchdown variable with ATT, COMP and YDS that are above .90, this 

suggest that with every pass attempts and completed pass will eventually result in a touchdown for the 

team. Same goes with the yards, if the yards are high it means that a lot of the passes are completed 

and attempted. 
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6.1.4 Data Mining 
Support Vector Regression 

the library “e1071” was used for the machine learning algorithm Support Vector Machine type = 

regression. Support Vector Regression produces 4 kernels in which we can run side by side to see which 

kernel produces the best result in terms of accuracy and low error rate. There are four types of kernels 

used in the regression analysis: linear, polynomial, radial and sigmoid.  

SVR difference with simple regression model is that in a simple regression model the task is to minimise 

the error rate so that the outcome of the model will have a better accuracy than before but in SVR these 

errors are within a threshold known as the margin inside the boundary line.  
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The points inside the boundary lines are points which has least error rates and thus by doing only taking 

the points that are near the hyperplane and within the boundary lines, it will give us a better fitting 

model. The code used to run the SVM function is displayed in figure , here we are changing the type of 

the model from classification to regression by putting the type = “eps-regression”. To use different 

kernel the code kernel = “linear” was used for the four types of kernel to be run.  

 

6.1.5 Interpretation/Evaluation 
 

Secondly, we are to predict the yards per game for the 565 quarterback players (duplicate players are 

allowed in different years) from 2008 to 2017 by running the function predict see figure . this will allow 

us to produce a result and compare the SVR train data model to the untouched test data.  

 

The following result are gathered upon running the predict function in figure . Below are the 4 kernels 

with there prediction result. As of right now, we cannot determine the accuracy of each of them. We will 

need a code for assessing the R2 squared, RMSE (Root mean squared error) and MAE (Mean Absolute 

Error). To get this value we will run a code in figure  
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Upon running the code in figure below , the linear kernel produced the best R2 squared value of .82 

which translates to 82% of the model were successfully predicted with the Support Vector Regression 

kernel type linear. This prediction was compared to the test data of 25% (142 rows) of the total number 

of rows from the original dataset. It also gave the lowest RMSE of 40.5 and MAE value of 32, see figure 

below. The first kernel is linear and the last is sigmoid. 

 

 

 

 

7 Interface Requirements 

This section will describe how the software interfaces with other software used in the project 

and the input and output of users interacting with it. This will include interfaces such as data 

files, data visualization tools, programming software, data streams, graphical user interface and 

so forth.  
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7.1 Graphical User Interface (GUI) 

Tableau is a software application that is mainly used for fast analytical business intelligence. 

The Tableau Desktop is a data visualization application which lets user analyse structured data, 

combine them and to freely manipulate their columns produce a highly interactive dashboards, 

diagrams and reports in a quickly manner. Below is an example of a dashboard in Tableau 

displaying the win percentage of each team, their wins according to their region and their Net 

points by team. 

By using the Tableau software, it offered a user-friendly interactive dashboard that are easy and 

simple to use. 
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Another tableau dashboard was developed for the Quarterback’s performance in a 10 years 

timeframe from 2008 to 2017. In figure , it displays the players yards per game with teams and 

yards per pass attempt. The different colours in one bar chart is an indication that the following 

player played on multiple teams, hence the different numbers inside a single bar chart.  

 

 

In figure , the dashboard is about average yards with pass attempts and total yards. The darker 

the blue colour suggest a strong/high average passing yards per player and the darker the red 

colour suggest a very low and weak average yards. It shows that the quarterbacks that has a 

high amount of passing yards achieves a high average of pass yards. 
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In figure , it displays the quarterback’s maximum rating during the a maximum of 10 years in 

playing in the league together with their total yards achieved, note that not everyone of the 

quarterback listed has played for 10 years.  
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The last figure , shows the recorded Sacks and Interception of the quarterbacks with their total yards. 

 

By using Tableau, it will give the user a quick information about the player and leagues 

performance.  

7.2 Statistical Testing 
The dependent variable YDS.G was tested using the Shapiro-Wilk test in SPSS to determine its normality. 

The following alpha of 0.05% was used for this experiment.  

Null hypothesis: is that the dependent variable YDS.G is normally distributed. 

Alt hypothesis: is that the dependent variable YDS.G is not normally distributed. 
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In this figure we can see that the distribution is slightly positive skewed or slightly right skewed. This is a 

first proof of a non-normal distribution. 
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Another proof of a non-normal distribution is the QQ plot. The dots doesn’t follow the line 
hence it will not be a normal distribution.

 
 

A Shapiro-Wilk test was conducted to test if the variable YDS.G is a normal dataset.  

 
The alpha value used for this test is 0.05, which means that I will allow a 5% risk of a failure to 
occur, in other words having a type 1 error that states that we are rejecting the null hypothesis 
when in fact the null hypothesis is true. 

In this test we are rejecting the null hypothesis that states that the data is normally distributed. 

The p is below 0.05 which means we can reject the null hypothesis. 
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9 Appendix 

9.1 Definitions, Acronyms, and Abbreviations 

NFL - National Football League. A league in the sports of American Football. It consists of a total 

of 32 teams split into two conferences, the NFC and AFC which consists of 16 teams each 

conference. 

SVM – Support Vector Machine are supervised learning models with associated learning 

algorithms to analyse data used for clarification and regression analysis 

GUI – Graphical User Interface such as tableau, shiny and this will allow me to display my 

analysis results in a dashboard. 

SPSS – Statistical Package for Social Science. SPSS Is a software that is mainly used for 

interactive statistical analysis. 

ANOVA – Analysis of variance a statistical model for testing out if there is a significant different 

between means.  

KDD – Knowledge Discovery and Data mining. It is a methodology or processes used in data 

mining to finding knowledge within a data by using data mining algorithms. 

SEMMA – is an acronym for Sample, Explore, Modify, Model and Assess. 

APFA – American Professional Football Association. Before the NFL was created there was the 

APFA for the sports of American Football 

NFC - National Football Conference.  

AFC – American Football Conference 

YPA – Yards per attempt 

AI – Artificial Intelligence 

CSV – a file format that is used to store data in the form of spreadsheet or database. 

COMP – Completions 

ATT – Passing Attempts 

PCT – Completion percentage 
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YDS – Passing yards 

YDS/A – Yards per pass attempt 

LONG – Longest Pass 

TD – Passing Touchdowns 

QB – Quarterback 

INT – Interceptions 

SACK – Sacks 

Rate – Passer rating 

YDS/G – Passing yards per game 
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