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INTRODUCTION

1. Introduction

The Winter Olympic Games, or simply Olympic games, is an international sports contest consisting of
winter and summer sports contest, in which many athletes from all over the world participates in various
contests held. The Olympics are said to be the most important sports contest in the world, gaining
international recognition with the participation of more than 200 countries. There are a number of data
sets related to the Olympics that provide information on various aspects of the Games, including
historical results, athlete profiles, and more. These data sets are valuable for conducting various analyses,
research, and data visualizations related to the Olympic Games.

1.1 Purpose

We used a variety of methods here to analyze Olympic data, including collecting data from standards such
as medal count, athlete overall performance and Olympic stats and then using different analysis techniques
to uncover patterns or patterns of collected dataset.

1.2 Overview

The Olympics are undoubtedly one of the most talked about and watched sports in the sports world. Every
five years, athletes of various sports all around the world assemble. These activities date of each and every
faceoff have undergone changes and modifications with time. In previous years there had been the
introduced use of that data and analysis to acknowledged the performance of countries and technique of
facing events

1.3 Research Gap

In this article, our ambition is to found statergy of data from last 60 years regarding the event. Gathered
data on trends such as the number of medals, individual sports, and social media. We have analyzed the
collected data using the scientific EDA technique. This research provides a analysis of Olympic data,
shedding light on the evolution of this major event. We will focus on a country's statistical results, a
comprehensive analysis of Olympic events, analysis of a country's past Olympic medals and
achievements, identifying athletes and finally providing news about our Olympic Games. We firmly trust
that this analysis will give or demonstrate a deep insight of games and sports that had been most successful
compettitions over the years
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CHAPTER 2

System Design and Formulation

2. Functional Requirement

2.1 Pandas

2.1.1 Introduction to pandas:

It is the main Python library to work with data. It has functions such as examining, maintaining, searching and
managing data. This is the powerful python library for data manipullation and analysis. It offers data structure
like series and data-frames, making it easier to go with labelled or rational data work.

2.1.2 Uses of Pandas:

Pandas therefore allows us to analyze large data sets and draw meaningful conclusions based on statistical
studies. Interestingly, Pandas can clean up complex files and make them easier to read and use. Correlation is
very important in data science.

Pandas Library ¢ remove rows that are not relevant to the data or contain invalid values such as empty or NULL
values. This is technically called data sanitization.

2.2 Jupyter Notebook

s
jupyter
o

Jupyter_Notebook is the first Web_Application for creating and sharing computational data. It provides a
simple, fluid and data-centric experience

(%3 CamScanner
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2.2.1 Introduction to JupvyterNotebook:

JupyterNotebook is an open-source web_application that allowing us to create and share documents with
containing descriptive information as well as live numbers, equations, calculation outputs, visualizations, and
other multimedia tools. Write it on a piece of paper. Interestingly, you can use Jupyter Notebooks to perform a
variety of task, including transformation and data cleaning, numerical simulations, data_analytics and
visualization of data, Deep_Learning & ML etc.

Jupyter Handbook provides you with an easy-to-use GUI that can be used not only as an integrated development
environment (IDE) but also as a learning and presentation tool. This is a way to use Python in a virtual
"notebook" or it is very popular in data scientists because of its simplicity. It gives you the opportunity to collect
numbers, pictures, plans, descriptions, and more, according to the steps of the Research Process. Additionally,
it is an interactive form of analysis; It i1s an environment where users run code, see what happens, and then
modify it, creating a dialogue between research articles and archives. Data scientists can also use the guide to
create manuals or interactive guides for their own versions of the software.

It has two features: Data scientists enter numbers and text into rectangular "cells" on the front page of the web
page. Browser passes this program to the final "kernel" which then compiles the program and gives the results
Many Jupyter kernels have been developed that support many programming languages. The kernel does not
need to be on the data scientist's computer. These books can also be run in a cloud environment such as Google
Collaboration Projects (commonly known as Google Colab). You can run Jupyter on your own computer without
having to log into the network and do your work very well locally.

2.2.2 Uses of Jupyter Notebooks

Jupyter 1s being used to do Python machine learning work. It 1s a great environment which can be used to
communicate results and develop programs.

The name Jupyter was chosen mainly to promote scienctific ideas, leadership and research methods.
Additionally, the main languages accepted by Jupyter Notebook are R, Python and Julia. Although the name
Jupyter is not an abbreviation of these words Julia (Ju), python (Py) and R. It creates a strong association with
them.

Summarizing the Pros and Cons:

We can conclude that these Notebooks are absolutely amazing in performing tasks related to visualizations,
cleansing of data, and any projects related to data science or Python in general.

Pros:
« Best Platform for getting started with data science.
- It is Easy to share the notebooks and visualizations.
« Easy Availability of mark-downs and other additional functionalities

Cons:

+ Lack of powerful features which are included in some IDE’s.
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2.3 NumPy

2.3.1 Introduction to Numpy

NumPy: A widely used library for manipulating arrays. It possess properties/functions that deal with linear
algebra, Fourier transforms, and matrix fields. Creation of NumPy was done by Travis Oliphant in 2005. It is

free to use and open source library.

0

’= NumPy

2.3.2 Uses of Numpy :

e Data manipulation and analysis .

e Scientific computing and simulation.

e Image processing and computer vision.
e Signal processing and audio analysis.

e Data visualization and graphics.

e Educations and research.

(% CamScanner
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Streamlit

2.4 WHAT IS STREAMLIT?

Streamlit: A python libray to allows a data scientist to easily create free educational applications. Streamlit
allows us to view descriptions and output models, see data and performance models, and use the sidebar to
change input models from the GUL

Matplotlib: The Visualization using Python

Matplotlib is a library used for creating multiple plots & creating static, dynamic & interactive plots using
Python. While Matplotlib is used to make things easier for seeing, it also allows things that are hard to see to be
seen.

* Create the best images.

« Create interactive charts that can be zoomed, panned and resized.

+ Customize images, style and layout.

* Can be exported to various file formats.

* Integrate Jupyter-Lab and Graphical User Interface (GUI).

« It 1s a great Python library for Plotting two-dimensional array. It is a multi_data visualization library based on
NumPy arrays, designed for comprehensive Sci-Py stack. It was proposed by John Hunter in 2002.

One of the biggest benefits of this visual library is that it allows us to understand a lot of information with easy
understand texts. LineCharts, bar_charts, Scatter Plots, histogram, etc. in it. There may be graphics such as

o b.ri:l""\'ﬂ|f\rl'\n B commem B e @
Fle E0R wew o M

programming language popularity

popularity
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D & Histogram.ipynb 1+
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+Code -+ Text

© re-li6, 16, 32, 42, 46, 19, 29, 37, 38, 12, 52, M, 50, 19, 31, 50, M, 46, 46, 11]

i=[18,

gecolor="black" bins=1)

temperature

2.5 SEABORN:

Seaborn 1s a Python data visualization library built on top of Matplotlib. It provides a high-level interface for
creating attractive and informative statistical graphics. Seaborn simplifies the process of generating complex
visualization by offering function for various plot types such as scatter plots, bar plots, histogram, heatmaps and

more

#Add hue to get the count on two categories i.e. Product line and gender
plt.figure|figsize=(15,5))
sns.countplot (x="Product line", hue="Gender", data-mart)

chxes: xlabels'Product line®, ylabels'count's

100

Bl comemert &% st &5

Gender
. Female

Health and beauty Electronic accessories Home and lifestyle Sports and travel
Product line

Food and beverages

Fashion accessones

Connect =

(% CamScanner
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° #create a Box plot on one of the numeric variable by a categorical value
sns.boxplot(x="Payment', y='Total', data=mart)

l — <Axes: xlabel='Payment', ylabel="Total'>

1000 4 ¢ * '

800 4

__ 600 A
Il
e

400

200

0

Ewallet Cash Credit card
Payment

° #create a VIOLINPLOT on two categorical and one numeric wvariable and use split
sns.violinplot(x="Payment’ ,y="Total', hue='Gender ' ,data=mart, split=True)

l—b <Axes: xlabel='Payment’, wylabel="Total'>

1200 Gender
. Female
Em Male
1000
800
= 600
=
400 -
200 1
0 -
—200
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APP.py

Project -

» [ olympics-analysis-web-app C\Users\Acer ML Projects’
> ([ External Libraries

2° Scratches and Consoles

CHAPTER 3

CODING

# helper.py & app.py & main.py # preprocessor.py

import streamlit as st AS V1 A
import pandas as pd
3 import numpy as nd
import preprocessor
import helper
import plotly.express as px
import matplotlib.pyplot as plt
import seaborn as sns
import plotly.figure_factory as ff
from plotly.figure_factory import create_distplot

df = pd.read_csv('athlete_events.csv')
region_df = pd.read_csv('noc_regions.csv')

df = preprocessor.preprocess(df, region_df)

st.sidebar.title("0lympics Analysis")
user_menu = st.sidebar.radio(
'Select an Option',
('Medal Tally', 'Overall Analysis', 'Country-wise Analysis','Athlete wise Analysis')
)
st.title("0Olympics Data Model")
st.dataframe(df)

Project -

> [l olympics-analysis-web-app C:\Users\Acer ML Projects
> (b External Libraries
2% scratches and Consoles

& helper.py & apppy * ™ mainpy # preprocessor.py

if user_menu == 'Medal Tally': &S5 ¥1 & ~
st.sidebar.header("Hedal Tally")

years,country = helper.country_year_list(df)

selected_year = st.sidebar.selectbox("Select Year", years)
selected_country = st.sidebar.selectbox("Select Country™, country)

8]

medal_tally = helper.fetch_medal_tally(df,selected_year, selected_country)

if selected_year == 'Overall' and selected_country == 'Overall’':
st.title("Overall Tally")

if selected_year != 'Overall' and selected_country == 'Overall':
st.title("Medal Tally in " + str(selected_year) + " Olympics")

if selected_year == 'Overall' and selected_country != 'Overall':
st.title(selected_country + "Overall Performance")

if selected_year != 'Overall' and selected_country != 'Overall':

st.title(selected_country + " performance in " + str(selected_year) + " Olympics®)
st.table(medal_tally)

(% CamScanner
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Project -

(h External Libraries
=% seratches and Consoles

[ olympics-analysis-web-app C\lsers\AceriMlL Fiojacts’

& helper.py & app.py & mainpy A preprocessor.py

20 1 ~
if user_menu
editions
cities =
sports =
events =
athletes
nations =

‘Dverall Analysis':

= df['vear'].unique().shape[a]-1
df['city"]l.unique().shapela]
df['Sport’ ].unique().shapel8]
df['Event' ].unique().shapelo]

= af['name").unique() .shape[8]
df['region’ l.unique().shapelo]

st.title("Top Statistics”)
coll,col2,cold = st.columns(3)
with coll:
st.header("Editions")
st.title(editions)
with col2:
st.header("Host")
st.title(cities)
with col3:
st.header("Sports")

st.title(sports)
er 1
Project - 85 x — & helper.py A app.py & main.py & preprocessor.py
+ [T olympics-analysis-web-app C|UsersiAcer\ML Projects coll, col2, col3 = st.columns(3) 0¥ ~
+ [lh External Libraries with Gol1:
B st.header ("Events")
st.title(events)
witnh col2:
st.header ("Nations")
st.title(nations)
with col3:
st.header("Athletes")
st.title(atnletes)
Project - Q¢ X — @ helperpy A app.py A mainpy A preprocessor.py
] - . Proj nations_over_time = helper.data_over_time(df, cot 'region') AS H20 21
8o . E:i{:::.:::wwmp M e st.title(*Participating nations over the Year*)
. Sl Gy it o Canieoiss fig = px.line(nations_over_time, x="Edition", y="region")
st.plotly_chart(fig)
events_over_time = helper.data_over_time(df, col 'Event')
st.title("Events over the Year")
fig = px.line(events_over_time, x="Edition", y="Event")
st.plotly_chart(fig)
athlete_over_time = helper.data_over_time(df, col 'Event')
st.title("Events aver the Year")
fig = px.line(athlete_over_time, x="Edition”, y="Event")
st.plotly_chart(fig)
@ st.title("No. of Events Over time(Every Sport)*)
fig, ax = plt.subplots(figsize=(28, 28))
E= x = df.drop_duplicates(['vear', ‘Sport', 'Event'])
ax = sns.heatmap(x.pivot_table(index='Sport', columns='Year',K values='Event',K aggfunc
® annot=True)
@) st.pyplot(fig)
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Project - 31,

3 | lysis-web-app C:\lsersiAcer ML Projects’

» (b External Libraries

=" Scratches and Consoles.

& helper.py

ir

& apppy & main.py & preprocessor.py

o
o
s
<

user_menu == 'Country-wise Analysis':

st.sidebar. title(' Country-wise Analysis')
country_list = df['region’].dropna().unique().tolist()
country_list.sort()

selected_country = st.sidebar.selectbox('Select a Country', country_list)
country_df = helper.yearwise_medal_tally(df, selected_country)

fig = px.line(country_df, x="Year",K y="Medal")
st.title(selected_country + “Medal Tally over the years®)
st.plotly_chart(fig)

st.title(selected_country + * excels in the following sports®)
pt = helper.country_event_heatmap(df, selected_country)

fig, ax = plt.subplots(figsize=(28, 28))

ax = sns.heatmap(pt, annot=True)

st.pyplot(fig)
Project - B Cc X - & helper.py & app.py & main.py & preprocessor.py
» [T olympics-analysis-web-app C\Users\ e ML Projacts AS A20 ¥ ~
» [h External Libraries if user_menu 'Athlete wise Analysis':
B it e st athlete_df = df.drop_duplicates{subset=['Name', 'region’])
x1 = athlete_df['Age'].dropna()
%2 = athlete_df[athlete_df['Medal'] == 'Gold']['Age’].dropna()
x3 = atnlete_df[atnlete_af[ 'Medal'] ‘silver'1['Age’].dropna()
x4 = athlete_df[athlete_df['Medal'] == 'Bronze’]['Age’].dropnal)
fig = ff.create_distplot( histdata [x1, x2, x3, x4], grouplabsis: ['Overall Age', 'Gold Me
fig.update_layout(autosizezFalse, width=1808, height=188)
st.title("Distribution of Age")
st.plotly_chart(fig)
Project - & helper.py A apppy A main.py & preprocessorpy
» [ olympics-analysis-web-app C'\lsers\Aceriil Projects st.plotly_chart(fig) A5 A1 21 -
» [ External Libraries e |
=¥ Scratches and Consoles x:= 11
name = []
famous_sports = ['Basketball’', ‘Jude’, 'Football', 'Tug-Of-War', ‘Athletics', 'Swimmin

'Gymnastics’', "Art Competitions', 'Handball', 'Rowing', 'Fencing', 'S
'Taekwondo', ‘Cycling', 'Diving', 'Canceing', 'Tennis', 'Golf', 'Soft
'Wolleyball', 'Synchronized Swimming', ‘Table Tennis', 'Baseball', 'R
'Rugby Sevens®, 'Beach Volleyball', 'Triathlon', 'Rugby', 'Polo‘, 'Ic
for sport in famous_sports:

temp_df = athlete_df[athlete_of[*Spert'] == sport]

x.append(temp_df[temp_df['Hedal'] == 'Gold']['Age'].dropna())

name . append(sport)

fig = ff.create_distplot(x, name, show_hist=False, show_rug=False)
fig.update_layout{sutosize=False, width=1088, height=6080)
st.title("Distribution of Age wrt Sports(Gold Medalist)")
st.plotly_chart(fig)

10
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» (b External Libraries
=® Scratches and Consoles

Praoject

» [0 olympics-analysis-web-app C\UsersiAceril Projects’
» [ External Libraries
=* Scratches and Consoles

sport_list = df['Sport’].unique().tolist()
sport_list.sort()
sport_list.insert(B, ‘Overall®)

selected_sport = st.selectbox('Select a Sport', sport_list)
temp_df = helper.weight_v_height(df, selected_sport)

fig, ax = plt.subplots()

ax = sns.scatterplot(temp_df[ 'Weight'1)#
st.pyplot(fig)

'1, style=temp_df['Sex']

st.title("men Vs Women Participation over the Year")
final = helper.men_vs_women(df)

fig = px.lina(final, x="vear", y=["Male", "Female"])
fig.update_layout(autosize=False, width=1086, height=408)
st.plotly_chart(fig)

PREPROCESSOR.py

& helperpy & app.py A main.py # preprocessorpy

import pandas as pd

1 usage

def preprocess(df, region_df):
#filter
df = df[df[ Season']

"l

g the

*Sumner* ]

ge with region_df
f = df.merge(region_df, on='NOC', how="left')
#dropping duplicates

df.drop_duplicates(inplace=True)

hot encoding medols

¥ df = pd.concat( obis [df, pd.oet_dummies(df[‘Medal'1)], axis=1)
12 return df
Project - A helperpy © @ apppy & mainpy 2 preprocessor.py
» [ olympics-analysis-web-app ©\Users\Aceniil Projects 1 usage 4 432 £1 ~

[ External Librarias
=® Seratches and Consoles

def yearwise_medal_tally(df, country):
temp_df = df.dropna(subset=['Medal'])
temp_df.drop_duplicates(subset=[*Tean', ‘MOC‘, 'Games', ‘Year®, *City', ‘Sport’, 'Even

new_df = temp_df[temp_dof[ ' region'] == country]
final_df = new_df.groupby(‘vear').count()['Medal'].reset_index()
return final_df

1 usage
def country_event_heatmap(df, country):
temp_df = df.dropna(subset=['Medal'])
temp_df.drop_duplicates(subset=[‘Tean', ‘NOC', 'Games’, ‘Year®, *City', ‘Sport’, 'Even

new_df = temp_of[temp_df[ ' region’] == country]

pt = new_df.pivot_table(ingex='Sport', columns='Year', values=s'Medal', aggfunc='count'
return pt

11
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Project - #* helperpy * @ apppy & main.py # preprocessor.py

» [D olympics-analysis-web-app C\lisersifcer ML Projects I import numpy as np hd L3271 A~
> [h External Libraries o

it 1usage
=° seratches and Consoles o
def fetch_medal_tally(df,year, country):

medal_df = df.drop_duplicates(subset=['Team', 'NOC', 'Games','Year' 'City', 'Sport','Even
flag = 8
if year == 'Overall’ and country == 'Overall':
temp_df = medal_df
if year == 'Dverall’ and country != 'Overall’:
flag = 1
temp_df = medal_df[medal_df['region’] == country]
if year != ‘Overall’ and country == ‘Overall':
temp_df = medal_df[medal_df['Year'] == int(year)]
ir year != ‘Overall’ and country != ‘Overall’:
temp_df = medal_df[(medal_df['vYear']==year) & (medal_df['region']== country)]

[ Project - & helperpy » @ apppy & mainpy & preprocessor.py
. b web-app C:U AceriML Projects' ? £ 032 L)~
B9+ (h External Libraries if flag==1:
=P Saratchas and Consaias % = temp_df.groupby('Year®).sum()[['GoLd', 'Silver', 'Brenze']].sort_values('Year'
- else:

% = temp_df.groupby('region’').sun()[['Gold’, 'Silver', 'Bronze']].sort_values('GeE
x["total'] = x['6old'] + x['Silver'] + x['Bronze‘']

x['Gold'] = x['Gold’'].astype('int’) =
23 x['silver'] = J(['Suvor'].astvpeg'int's

x['Bronze'] = x['Silver'].astype(’int*)

x[*total'] = x['total'l.astype('int*)

return x
Project & helperpy = ® apppy & main.py & preprocessorpy
> [olympics-analysis-web-app CUsers|Acerll Brojects def medal_tally(df): Ad £h32 ¥1 ~ v

medal_tally = df.drop_duplicates(subset=['Team',6 ‘'NOC',6 ‘Games', 'yYear' 'City', ‘Spor
medal_tally = medal_tally.groupby(‘region®).sum()[['Gola’, 'Silver’', 'Bronze']].sort_val

» [h External Libraries
=¥ scratches and Consoles

medal_tally['total'] = medal_tally['Gold'] + medal_tally['Silver'] + medal_tally['Bron
medal_tally[ 'Gold'] = medal_tally['Gold'].astype('int')
medal_tally['Silver'] = medal_tally['Silver*].astype('int') |

medal_tally['Bronze'] = medal_tally['Silver'].astype('int')
medal_tally['total'] = medal_tally['total’'].astype('int') 2

return medal_tally

Project & helperpy * ® apppy A main.py @ preprocessor.py

> [ olymplcs-analysis-web-app C\Lsers\Acer|WL Projects’ 3 A4 A32 1 A v
3 usages

def data_over_time(df,col):

> (b External Libraries

Scratches and Consoles

#df.renome (columns={'Year': ‘index', ‘count': 'Year'}, inploce=True)

nations_over_time = df.drop_duplicates(['vYear', col])['vear'].value_counts().reset_in
nations_over_time.rename(columns={'Year': 'Edition', 'count’: col}, inplace=True)
retern nations_over_time

def most_successful(df, sport):
temp_df = df.dropna(subset=| 'Medal'])

if sport != 'Overall':
temp_df = temp_df[temp_df['Sport'] == sport]

x = temp_df['Name'].value_counts().reset_index().head(15).merge(df, Left_on='Year',K

x.rename(columns={'Year': ‘Name', ‘Name_x': 'Medals'}, inplace=True)
return X
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Project - & helper.py & app.py A mainpy & preprocessor.py

» [0 olympics-analysis-web-app C\Lsers|Acennil Projects 4 B3I2 Ll ~ >
1h Extemnal Libraries
S oo i oerhien def cnuntry_year‘_list[df): .
years = af['vear'].unique().tolist()
years.sort()
years.insert(8, 'Overall')
country = np.unigue(df['region'].dropna().velues). tolist()
country.sort()
country.insert(8, 'Overall')
return years,country =
Project & helper.py & app.py & mainpy A preprocessor.py
» [ olympics-analysis-web-app C\UsersiAcer\ WL Frojects’ 4 32 #1

1 usage
def weight_v_neight(df,sport):
athlete_df = df.drop._duplicates(subset=['Name', ‘region’'])
athlete_df['Medal'].fillna('No Medal',K inplace=True)
if sport != 'Overall':
temp_df = athlete_df[athlete_df['Spert'] == sport]
return temp_df
else:;
return athlete_df

ih External Libraries
=® Scratches and Consoles

1usage
def men_vs_women(df) :
athlete_df = df.drop_duplicates(subset=['Name', ‘region’])

men = athlete_df[athlete_df['Sex'] == 'M'].groupby('Year'). count()['Name'].reset_indes
women = athlete_df[athlete_df['Sex'] == 'F'].groupby('Year').count()['Name'] reset_inc

final = men.merge(women, on='Year', how='left')
final.rename(columne={'Name_x': 'Mala',6 'Name_y': 'Female'}, inplace=True)

final.fillna(@, inplace=True)

retyrn final
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CHAPTER 4

RESULT AND CONCLUSION

4.1 Result

Data Analysis of the Olympic dataset has lightened us on the valuable insights about the trends and
patterns that have occurred throughout the historical Olympic Games. Upon thoroughly examining
and Statistical Analysis, the key modules or points include the distribution of medals across different
countries, the evolution of participation in the Olympic Sports over the years, and yes the impact of

various factors on athletic performance of athletes.

4.2 Conclusion

In conclusion, this minor project on the data analysis of the Olympic dataset has provided a effective
understanding of the dynamics carried throughout the Olympic Games. Several trends have been
identified and the trends 1dentified are very helpful and crucial for stakeholders, policymakers, and

yes specially sports enthusiasts as 1t helps them in making informed decisions for forthcoming

Olympics. Moving Further, the project highlights the significance of Use data analysis to extract
important information from large data sets, contributing to the growing field of sports analytics.
Furthermore , the future research could dig deeper into specific aspects revealed in this analysis,

opening avenues for more targeted investigations into the world of Olympic sports.
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CHAPTER 5

Future Scope

5. Future Scope

The Minor Project on the "Data Analysis of Olympic Dataset" lays down the foundation for several potential
avenues of future explorations:

Predictive Modeling: Implement predictive models to forecast medal outcomes based on historical data,
incorporating variables such as economic indicators, host country influence, and advancements in sports
science.

Athlete Performance Analysis: Conduct a detailed analysis of individual athlete performance trends,
considering factors like age, training methodologies, and the impact of changing sports technologies.
Country-Specific Analysis: Explore in-depth analyses for a specific country, examining it's performance
over a course of time, investments made in sports infrastructure, and yes, also the socio-economic factors
influencing their success in the Olympic Games.

Impact of Host City on Participation: Investigating the influence of the host city on athlete's participation
and the athletic performance, taking into account geographical, cultural, and logistical factors.

Incorporate Qualitative Data: Integrate qualitative data, such as athlete interviews, coach feedback, and
crowd sentiments, to provide a more holistic understanding of the Olympic experience.

Longitudinal Study: Extend the analysis over a more extended period to identify long-term trends and

patterns, allowing for a more comprehensive understanding of the game.
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