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1.0

INTRODUCTION

Cycl ing is one of the popular act iv i t ies for people who love anything about

cycl ing or people who want to f i l l  their  f ree t ime with some act iv i t ies .

According to Stat ista ,  approximate ly 12 .4 percent of Americans r ide their

b icyc le on a dai ly bas is .  I t  has increase from 43 mi l l ion to 47.5 mi l l ion for the

past three years of number of cycl ists in the United States .  Cycl ing is rea l ly

popular among people a l l  around the wor ld regard less of age ,  gender ,  race and

many more .  I t  he lps people to re lease stress from working or studying .  In

addit ion ,  cyc l ing is an attract ion for some countr ies .  Therefore ,  a few countr ies

make a decis ion to increase the faci l i t ies of cycl ists such as specia l  routes for

safe cycl ing ,  an infrastructure of good cycl ing ,  a good qua l i ty of the b ike

components ,  accommodat ion of cycl ing-fr iendly and many more .  

In Europe ,  cyc l ing is one of the key source markets for tour ism.  It  he lps

increase the markets s ince many people in Europe love to r ide a b icyc le .  I t  is

a lso one of the transports for approximate ly 8 percent of Europeans .  According

to the Ministry of Foreign Affa i rs ,  in 2012 ,  the rate of average annua l  growth is

21 percent and by 2017 ,  an interest in b ikes has increased to 142 percent and

approximate ly 20 mi l l ion b icyc les were sold in Europe for every year .  One

example of a popular b ike company is Cycleurope .  Cycleurope has evolved to be

a g loba l  attract ion with Europe as their  main market s ince many people in

Europe l ike to r ide a b icyc le .  Hence ,  most companies in Europe se l l  a d i f ferent

type of component of b ikes to make sure people have a good mater ia l  for their

b ikes ,  especia l ly for people who love cycl ing as their  hobby.  Not just that ,  i t  wi l l

a lso he lp people to ensure there wi l l  be no accidents that involve bikes due to

bikes being too old and components a l ready rusty .  

Therefore ,  the data about b ike sa les in Europe is very va luab le for the sa les

manager of a b ike company in Europe to ana lyze which i tems are the most

popular among customers .  The dataset is  a secondary dataset obta ined from

Kaggle website in format of CSV and the data have been recorded from 2011 to

2016 in Europe .  
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2.0 
PROJECT AIMS

The a im of th is project is  to create a
visua l izat ion of the data set for the
users to see the trend of sa les
performance of b ike sa les in Europe
from 2011 to 2015 .  This project a lso
aims to ana lyze the pattern of each
attr ibute to see the re lat ion of each
other and to give ideas to the users
to he lp them reach the sa les goa ls
based on the cost ,  prof i t ,  and revenue
of b ike sa les .



3.0 
PROJECT

SCOPE

A PROJECT STATEMENT OF WORK (SOW)
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The Gantt chart be low represents a tota l  of 9 weeks involv ing four stages

which are introductory ,  design ,  development ,  and f in ish ing in the project

statement of work (SOW).

Tab le 1:  Gantt Chart of Project Statement of Work

At the beginning of the project p lanning ,  the researcher has spent 6 weeks in

p lanning and designing the dashboard by us ing the f i rst  data that was obta ined

from the Kaggle website .  Due to some issues ,  the researcher has to change to

another data which is  a b ike sa les dataset .  The data used in th is project is

d i f ferent from what was p lanned ,  and the researcher started the progress ion for

th is project at week 7 .  However ,  the researcher is  trying to keep on track to

complete with in the a l located t ime.



CONSTRAINTS
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To do research ,  i t  is  important to ensure that the data that has been used is

re l iab le and accurate .  Any constra ints and l imitat ions might negat ive ly impact

the outcome of the project .  In th is project ,  data constra ints ar ise dur ing data

preparat ion .  There are two attr ibutes that consist  of an error observat ion va lue

due to error in ca lcu lat ion prof i t  and revenue .  Other than that ,  t iming in

complet ing th is project is  the main constra int for the researcher s ince the

researcher has to exchange the data and to get the same progress ion with

other groups .

SCOPE EXCLUSION

The bike sa les dataset consists of 113 ,037 observat ions and 18 attr ibutes that

expla in product deta i ls  with customer prof i le with in s ix countr ies from year

2011 unt i l  2015 .  However ,  the researcher is  unab le to cover a l l  observat ions for

th is project s ince the data does not provide a complete month for severa l

years .  For instance ,  the data on ly provide the informat ion from January unt i l  Ju ly

for 2014 and 2016.  It  is  d i f f icu l t  for the researcher to def ine the sa les ,  revenue

and cost i f  these two years are being inc luded dur ing data ana lys is .  Hence ,  year

2014 and 2016 are exc luded from being used in th is project s ince that does

not give a complete month of the data .



MILESTONES
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There are four stages in mi lestones for th is project .  F i rst  stage is data

acquis i t ion ,  def ined as the process of gett ing the data .  Def ine data is  the

second stage ,  where the researcher has to def ine each of the attr ibutes in the

dataset .  Next stage is dashboard mock design and the last  stage in mi lestones is

complete design and generate a report .  The f igure 1 be low shows the precise

date for each stage in mi lestones in order for th is project .

F igure 1:  Mi lestones of the Project



FINAL DELIVERABLES
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The f ina l  de l iverab les wi l l  be provided to the user to make the user more

understandable about the data and informat ion that the researcher wants to

del iver .  The outcome for th is project is  a c lean data with der ivat ives attr ibutes

that has been done in Microsoft Excel .  Furthermore ,  dashboard ,  report and video

presentat ion are a lso being provided to the user .  The dashboard that has been

visua l ized by us ing Power BI comes with a few charts in order to see the

pattern of the study for th is project .  Eventua l ly ,  formal  reports and video

presentat ions are a lso being given to ensure the user reaches the level  of

understanding that the researcher wants and to avoid any misunderstanding

about th is project .

ACCEPTANCE CRITERIA

This project manages to be completed in 9 weeks with a good teamwork of the

researchers and the he lp of the experts .  In the meant ime ,  th is project achieved

al l  object ives and the a im of the project had been accompl ished .  The conclus ion

for th is study a lso can be der ived based on a l l  aspects .  Therefore ,  the

acceptance cr i ter ia are accompl ished s ince the points and goals of th is

considerat ion are met .
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4.0
OBJECTIVES

To ident i fy the customers prof i le
by age group ,  gender ,  quarter ,
year ,  country and state .
To study the trend of b ike sa les
product according to product
category and sub category .
To ana lyse the re lat ionship
between customer ,  product ,  prof i t
and revenue .

1 .

2 .

3 .



5.0
METHODOLOGY
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Figure 2:  Data Science Li fe Cycle

Data sc ience l i fe cycle is  a ser ies of data sc ience steps that you go through to complete a

project or ana lys is .  There are 5 steps in the data sc ience l i fe cycle that need to go through

before successfu l ly complet ing the project which are obta in ,  scrub ,  exp lore ,  model  and interpret .

The f i rst  step which is  obta in is  to obta in data from re levant sources .  To generate the data ,

MySQL is used but i f  want to make i t  eas ier ,  Microsoft Excel  is  the best opt ion for f i le formats .

Other than that Python and R a lso is  the s implest s ince i t  d irect ly imports the datasets into the

program. The second step is scrub which is  to c lean data to make the machine understand .  By

that ,  i t  actua l ly c leans the raw data to make sure the data that has been processed is re levant

data .  Next step is  exp lore which is  us ing stat ist ica l  methods to search patterns and trends .  In

these steps ,  f rom the data that has been c leaned ,  the data wi l l  be studied and examined s ince i t

has di f ferent types of data .  To test the s igni f icant var iab les ,  descr ipt ive stat ist ics are computed .

By explor ing the data ,  i t  wi l l  create a better narrat ion of storyte l l ing for the data .  After that ,  the

next step is  to construct models to predict and forecast .  In th is step ,  any data that is  not usefu l

wi l l  be removed so that correct data wi l l  be represented .  Last step is  interpret which is  to

ensure the resu l ts into a good use so that users can ana lyze the data and be ab le to achieve

their  object ives and meet the requirements needed.  Hence the data wi l l  be visua l ized in the

dashboard to make i t  usefu l  for the future .  



5.1 DATA DESCRIPTION AND DATA DICTIONARY

Attribute Meaning

Date The date of transaction made that consists of day, month and year

Day The day of transaction made

Month The month of transaction made

Year The year of transaction made

Customer Age The age of the customer

Age Group Customer’s age group

Customer Gender The gender of the customer

Country The name of country that the customer purchased the product

State The name of state that the customer purchased the product

Product Category Category of product

Sub Category Sub category of product

Product The details of the product such as name and size of product

Order Quantity The quantity of product per order

Unit Cost Cost of product per unit

Unit Price Price of product per unit

Profit Total of profit

Cost Total of cost

Revenue Total of revenue
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Table 2:  Descr ipt ion of Attr ibutes

Table 2 be low shows descr ipt ion of attr ibutes:



No Variable Type Variable Name Data Type Level of Measurement

1. Independent Variable Date Date Interval

2. Independent Variable Day Numeric Interval

3. Independent Variable Month Alphabetic Nominal

4. Independent Variable Year Numeric Interval

5. Independent Variable Customer Age Numeric Interval

6. Independent Variable Age Group
Alphabetic and


Numeric
Ordinal

7. Independent Variable
Customer


Gender
Alphabetic Nominal

8. Independent Variable Country Alphabetic Nominal

9. Independent Variable State Alphabetic Nominal

10. Independent Variable
Product

Category

Alphabetic Nominal

11. Independent Variable Sub Category Alphabetic Nominal

12. Independent Variable Product
Alphabetic and


Numeric
Nominal

13. Dependent Variable Order Quantity Numeric Interval

14. Dependent Variable Unit Cost Numeric Ratio

15. Dependent Variable Unit Price Numeric Ratio

16. Dependent Variable Profit Numeric Ratio

17. Dependent Variable Cost Numeric Ratio

18. Dependent Variable Revenue Numeric Ratio
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Table 3:  Data Dict ionary

Table 3 indicates data dict ionary of b ike sa les in Europe dataset :



5.2 STAGES AND STEPS

Stage 1:  Data and context

Data col lect ion was involved as a f i rst  step in the data and context stage .  Secondary data has

been used in th is project that was obta ined from Kaggle website in CSV format .  The t i t le of the

dataset is  B ike Sa les in Europe: B ike Sa les in Europe Countr ies .  The data source URL is shown as

below:

https://www.kaggle .com/sadiqshah/bike-sa les-in-europe 




Data descr ipt ion ,  data examinat ion and data preparat ion comes as a second step of th is stage .

Data descr ipt ion is  the informat ion about the dataset that descr ibes each attr ibute as ment ioned

in 5 .1 .  This stage is considered as a rea l ly important part  to the researcher ,  as i t  is  to

understand the rea l  meaning of the dataset and to make a connect ion among attr ibutes .  Next ,

data examinat ion is  performed on the data to determine the possib le decis ions that can be made

to the data .  Through the data used in th is project ,  the researcher had ident i f ied two attr ibutes

that consist  of an error observat ion va lue .  The more informat ion wi l l  be expla ined through data

issues in 5 .4 .  However ,  the other attr ibutes do not acquire any cr i t ica l  decis ions to make .  Data

preparat ion is  a data pre-processing stage that is  a lso part of the c leaning process .  The purpose

is to ensure that the data are being readied and to produce consistent resu l ts .  No e l iminat ing

act ion has been taken on the data s ince the data is  correct ly formatted and there is  no miss ing

va lue .
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Exploratory Data Ana lys is (EDA) is shown as be low:

Figure 3:  A Boxplot of Order Quant i ty

Figure 4: A Clustered Column of Prof i t

F igure 5:  A Boxplot of Customer Age



The th ird step is  ident i fy ing the target user .  The target user for th is project is  the sa les

manager of the company.  It  he lps in recogniz ing KPIs and data trends ,  by providing opt imal  data

on the business 's performance with rea l-t ime data .  I t  a l lows the management to make strategic

decis ions to summarize and track act ionab le KPIs that are important in dai ly operat ions .

The fourth step is  object ives and scope ident i f icat ion .  The object ives are focused on customer

prof i le ,  b ikes sa les product and f inancia l  arrangement .  The scope of the project is  a lso ident i f ied .

These a l l  the e lements have been stated in 3 .0 and 4 .0 .

Project making p lans is  the f ina l  step ,  where the undertaking p lan for every week is def ined to

ensure that the p lan is  kept on track and any problem throughout th is project can be resolved in

the r ight t ime.  The p lanning of th is project is  i l lustrated in the Gantt chart on project scope .

Stage 2: Visua l  design

The visua l  design or data v isua l izat ion is  done by us ing Microsoft Power BI .  The object ive of

visua l  design is  to extract act ionab le ins ights ,  ident i fy trends and patterns .  Hence ,  a good

dashboard should be represented c lear ly ,  which has direct consequences in the use of f i l ters in

disp laying the informat ion and interact ive that can guide the user to understand more into

certa in trends and metr ics .  Types of chart and choosing the colors of the dashboard are a lso

important in data v isua l izat ion .  The a im is to choose the r ight type of chart that suits the

informat ion that the researcher wants to convey and to be consistent in us ing color when

designing a dashboard .  

Stage 3:  Storyte l l ing narrat ion

Storyte l l ing narrat ion is  the main th ing that should be focused on dur ing making the dashboard .

This is  because i t  is  a process of present ing data to depict the whole narrat ive of overa l l  key

performance and approaches in creat ing interact ive dashboards in rea l-t ime.  The researchers

gave ins ights presentat ions and made a storyte l l ing from each dashboard to present the  trends

and patterns .  In th is project ,  the data has been sorted from the year 2011 unt i l  2015 to def ine

the pattern in the number of customers according to each quarter .  This could ass ist  the

audience to apprehend the stor ies conveyed through the charts .  U l t imate ly ,  the researchers

der ived the conclus ion after summariz ing based on charts in each dashboard .
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https://www.kaggle.com/sadiqshah/bike-sales-in-europe


5.3 DERIVATIVES ATTRIBUTES

There are 2 attr ibutes had been der ived for th is project which are new prof i t  and new revenue .

i .New Prof i t

Prof i t  attr ibute is  ca lcu lated by deduct ing a l l  d i rect and indirect costs from tota l  sa les that are

used to der ive a new prof i t  attr ibute .  New prof i t  attr ibute is  der ived to reca lcu late the prof i t

attr ibute and make a correct ion to the data s ince the prof i t  attr ibute is  misca lcu lated .  The

funct ion that is  used to der ive th is attr ibute is :

=S2-Q2




where S2 refers to the f i rst  ce l l  of the new revenue attr ibute whi le Q2 refers to the f i rst  ce l l  of

cost in the data .  The resu l t  is  shown as be low:
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Figure 6: Der ivat ive of New Prof i t  Attr ibute

https://www.kaggle.com/sadiqshah/bike-sales-in-europe


i i .New Revenue

Revenue attr ibute is  the tota l  amount of revenue generated through the sa le of goods or

services connected to the company's pr incipa l  bus iness is  referred to as revenue that are used

to der ive a new revenue attr ibute .  New revenue attr ibute is  der ived to reca lcu late the revenue

attr ibute and make a correct ion to the data s ince the revenue attr ibute is  misca lcu lated .  The

funct ion that is  used to der ive th is attr ibute is :

=N2*M2




where N2 refers to the f i rst  ce l l  of the order quant i ty attr ibute whi le M2 refers to the f i rst  ce l l

of  unit  pr ice in the data .  The resu l t  is  shown as be low:
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Figure 7:  Der ivat ive of New Revenue Attr ibute

https://www.kaggle.com/sadiqshah/bike-sales-in-europe


Data issues is  to examine the issues that can ar ise in the data such as dupl icate data ,

unstructured data ,  miss ing data ,  incompat ib le data formats ,  or trouble access ing the data .  This

sess ion is  used to examine the data issues for b ike sa les in Europe dataset .  Before beginning to

visua l ize data ,  i t  is  cr i t ica l  to ensure that the dataset is  accurate and completeness .  Dur ing the

data preparat ion process ,  a few data concerns develop .  The issues are as fo l lows:

i .  Error of ca lcu lat ion in the dataset

In th is dataset ,  the f i rst  issue that has been ident i f ied in the dataset is  there is  an error of

ca lcu lat ion in two attr ibutes which are prof i t  and revenue .  Users may misca lcu late the tota l  b ike

sa les in Europe as a resu l t  of the inaccuracy a lso can potent ia l ly lead to data mis interpretat ion

by the user .  This is  due to the fact that the or ig ina l  data employed the formula incorrect ly .  Thus ,

to overcome th is issue ,  we were ab le to add two new attr ibutes for new prof i t  and new

revenue by reca lcu lat ing the ca lcu lat ion with the r ight formula .

i i .  There are insuff ic ient months in the dataset

This data is  part ly because there are two years ,  2014 and 2016,  that do not have enough

months and only provide informat ion from January to Ju ly in both years .  As a resu l t ,  ana lyzing

the data to ident i fy rea l  sa les by year is  cha l lenging for the user due to the inabi l i ty to ca lcu late

the exact reading each year .  Hence ,  to overcome these issues ,  the years 2014 and 2016 are not

inc luded in th is project because they do not provide a complete month of data .  As a resu l t ,  we

wi l l  remove a l l  data in 2014 and 2016 from the dataset .  This data wi l l  a lso reduce from 113 ,037

to 54240.

5.4 DATA ISSUES
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6.0
DASHBOARD

AND

PROTOTYPE

6.1 DESIGN AND IMPLEMENTATION 

The target user for th is dashboard is  the sa les manager of a b ike company in Europe .  I t  he lps in

recogniz ing KPIs and data trends ,  by providing opt imal  data on the business 's performance with

rea l-t ime data .  I t  a l lows the management to make strategic decis ions to summarize and track

act ionab le KPIs that are important in dai ly operat ions .  Strategic dashboard is  presented for th is

dashboard s ince i t  is  updated on a dai ly bas is .  Addit iona l ly ,  i t  ass ists the company in tracking

and managing top-l ine key performance indicators .
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Elements of Dashboard Page 1

Table 4:  Descr ipt ion of E lements of Dashboard Page 1

Label Description

1 Logo and name of the company

2 Title of the dashboard

3 Description of the dashboard

4
Card for displaying the total of customer, country, product, unit cost, profit and

revenue of bike sales in Europe

5 Card displaying customer profile

6 Filters of country and state in Europe

7 A clustered column chart of the total customer by year

8 A funnel chart of the total customer by country

9 A tornado chart of the total customer by gender and age group

10 A maps of customer by state in Europe

Figure 8: E lements of Dashboard Page 1

In the f i rst  page ,  there are 10 e lements:



Label Description

1 Logo and name of the company

2 Title of the dashboard

3 Description of the dashboard

4 A bubble chart of bikes sales product according to product category

5 A clustered column chart of bikes sales by sub category

6 A stacked bar chart of transaction between customer, product and sales by year
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Elements of Dashboard Page 2

Table 5:  Descr ipt ion of E lements of Dashboard Page 2

Figure 9: E lements of Dashboard Page 2

In the f i rst  page ,  there are 6 e lements:
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Figure 10: Reading F low and Object ives of Dashboard



Based on the f igure 5 ,  shows the reading f low and object ives of the dashboard where there are

2 pages in th is study.  The reading f low of the dashboard starts with page 1 .  In the f i rst  row, the

user wi l l  f i rst  look at the introduct ion of th is project which is  to the ana lys is of b ike sa les in

Europe countr ies from 2011 to 2015 .  In the intro of th is project ,  the user wi l l  look at the f i rst

row that d isp lays s ix cards that ana lyze the tota l  number of customers ,  country ,  product ,  cost ,

prof i t ,  and revenue in Europe .  Also ,  the user wi l l  look at the down arrow for a f i l ter that is  used

to navigate the data that they want .  After that ,  the user wi l l  move to the next row which are

row number 2 and number 3 represent ing object ive 1 which is  to ident i fy the customers prof i le

by age group ,  gender ,  quarter ,  year ,  country ,  and state .  In row number 2 ,  the user wi l l  look at

the f i rst  chart where the c lustered column chart of the tota l  customer by year then wi l l

cont inue to the funnel  chart of the tota l  customer by country .  Last ly on page 1 ,  the user wi l l

look at the th ird row that d isp lays the tornado chart of the tota l  customer by gender and age

group and then wi l l  look at the maps of the customer by the state in Europe .

 

Next in page 2 ,  there are 2 rows which are row numbers 4 and 5 that represent object ives 2

and 3 respect ive ly .  The user wi l l  look at the fourth row on page 2 which is  for object ive 2 that

to study the trend of b ike sa les product according to product category and sub category .  This

row consists of 2 columns which are the bubble chart of b ikes sa les product according to

product category and the next is  the c lustered column chart of b ikes sa les by sub category .

Last ly ,  the user wi l l  look at the last  row which is  row 5 that to ana lyze the re lat ionship between

customer ,  product ,  prof i t ,  and revenue .  In th is row, there wi l l  be one column only for users used

which is  the stacked bar chart of a transact ion between a customer ,  product ,  and sa les by year .

Dashboard l ink:

https://app .powerbi .com/l inks/pWZ1Czqtto?ct id=cdcbb0e2-9fea-4f54-8670-

672707797ada&pbi_source=l inkShare
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6.2 INTERACTION FEATURES
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Addit iona l  interact ive tools enab led users to interact with the data in rea l  t ime ,

such as creat ing and ass igning tasks ,  or quick ly generat ing and f i l ter ing reports ,

a l lowing them to gain a better knowledge of the dashboard .  Moreover ,  th is

a l lows users to access data to express resu l ts quick ly ,  save t ime ,  and increase

overa l l  product iv i ty .  Some of the interact ion tools that have been implemented

in the dashboard are descr ibed be low.

F igure 11:  Dashboard's F i l ter

F i l ter1 .

Fi l ter is  one the main features when us ing a dashboard s ince i t  wi l l  make i t

eas ier for the user to look into more deta i ls  about the chart .  F i l ter can sort the

data with a speci f ied condit ion that has been se lected .  I t  is  eas ier to use by

using s l icer and se lect ing which data that need to look deep into .  This wi l l

instant ly provide new perspect ives of the data on the dashboard .  For example

that shown below, the s l icer shows that Canada is the country that has been

selected so that the user can look deeper into .  Hence ,  the dashboard wi l l  show

the speci f ic data of Canada for any charts that are re lated .  Furthermore ,  i t  is

a lso eas ier to go back to the unf i l tered s l icer so that the user can choose

another p iece of data that needs to look deep into with on ly a few fast c l icks .



   2 .  Color 

The choices of color are very important s ince i t  he lps the researcher to de l iver and

communicate the th ings that hold meaning to the story of the dashboard more effect ive ly .

Choosing the r ight tone of the color guides attent ion to the user besides he lp ing in

understanding the main key of the dashboard .  In th is project ,  the researcher tends to use soft

prominent colors such as b lue ,  red and purp le to engage the user and capture their  attent ion

quick ly .  Font colors that have been appl ied on the dashboard are in b lack and white color ,  and

most ly i t  consists of consistent uses of the color .
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7.0
DATA INSIGHT

AND

DISCUSSION
7.1 VISUAL DESCRIPTION AND PURPOSES
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No Title of Chart Description

1. Quarter by Year

Use three attributes which are year, quarter and
month to determine which year based on every
quarter has the highest bike sales in 4 years from
2011 to 2015. 

2. Country
Use only one attribute which is country to identify
which country is the highest percentage in
purchasing the products.

3. Gender and Age Group

Use two attributes which are gender and age
group to identify which gender that group by age
group has the highest number to purchase the
products. 

4. State
Use only one attribute which is state to study
which state has the most buyers purchasing the
products.

5. Bikes Item

Use two attributes which are product category and
sub category to identify what product category
and sub category are the most purchased from the
buyers. 

6. Bike Sales by Sub Category

Use two attributes which are product category and
sub category to determine which sub category has
the highest percentage sales group by product
category.

7. Transaction by Year measured by Euro

Use four attributes which are year, revenue, cost
and profit to identify the sales transaction of bike
sales according to revenue, cost and profit in 4 year
from 2011 to 2015.
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Table 6:  T i t le of Chart and Descr ipt ion



No Title of Chart Purpose

1. Quarter by Year
To determine which year based on every quarter
has the highest bike sales in 4 years from 2011 to
2015. 

2. Country
To identify which country is the highest
percentage in purchasing the products.

3. Gender and Age Group
To identify which gender that group by age group
has the highest number to purchase the products. 

4. State
To study which state has the most buyers
purchasing the products.

5. Bikes Item
To identify what product category and sub
category are the most purchased from the buyers. 

6. Bike Sales by Sub Category
To determine which sub category has the highest
percentage sales group by product category.

7. Transaction by Year measured by Euro
To identify the sales transaction of bike sales
according to revenue, cost and profit in 4 year from
2011 to 2015.
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Table 7:  T i t le of Chart and Purpose



7.2 DATA STORIES
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Chart 1 (a) :  Year

Figure 12: A Clustered Column of Customer by Year

Figure 12 represents a c lustered column of customers purchasing bikes by year from 2011

unt i l  2015 .  Each year can be c lass i f ied into four quarters and being as a vert ica l  ax is whi le

hor izonta l  ax is consists of the number of customers for every month .

Based on the chart ,  i t  showed an increas ing pattern in Quarter 1 to Quarter 4 for the year

2011 unt i l  2015 .  The company has the h ighest number of customers dur ing Quarter 4 for

every year ,  for instance there are 13590 customers in 2013 and 2015 dur ing Quarter 4 ,  and

752 customers dur ing Quarter 4 in 2011 and 2012.  Year 2013 and 2015 are the year where

the company has the h ighest number of customers with 24443 customers .

As evidence ,  the number of customers in 2013 and 2015 are 9115 ,  950 and 788 customers ,

bes ides there are 732 ,  635 and 558 customers in 2011 and 2012 for Quarter 3 down to

Quarter 1 .  Bes ides ,  Quarter 1 comes as the lowest number of customers for each year

fo l lowed by Quarter 2 and Quarter 3 .  The tota l  of customers in Quarter 3 consists of 19694

customers ,  where i t  is  h igher compared to 3170 and 2692 customers in Quarter 2 and

Quarter 1 .  On the other hand ,  2013 and 2015 are the year that had the h ighest number of

customers with 24443 customers compared to 2677 customers for 2011 and 2012.

In conclus ion ,  the company had most of the customers dur ing Quarter 4 and the least in

Quarter 1 for every year .  Therefore ,  the company should a lways mainta in good qua l i ty of the

products due to the volat i l i ty in demand.
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Chart 1 (b):  Country

Figure 13: A Pyramid Chart of Customer by Country

The chart above i l lustrates the number of customers by country .  The country consists of s ix

countr ies in Europe which are Austra l ia ,  Canada ,  France ,  Germany ,  United Kingdom and United

States .

I t  shows a decreas ing pattern by referr ing to the chart ,  start ing from the United States and

Austra l ia ,  fo l lowed by Canada ,  United Kingdom, France and Germany.  As stated ,  most of the

customers are from the United States ,  hence that country takes f i rst  p lace in contr ibut ing in

the number of customers with 34.56 percent of customers among countr ies .  In contrast ,

Germany took last p lace with 9 .17 percent of customers .

In other words ,  the United States consists of 18744 customers ,  whi le there are 12388

customers in Austra l ia  where i t  is  contr ibut ing about 22 .84 percent in number of customers .

Next ,  Canada comes as the th ird country that consists of most of the customers about 12 .21

percent with 6624 customers fo l lowed by the United Kingdom with 6462 customers about

11 .91 percent in number of customers .  France contr ibutes about 9 .31 percent and makes i t  to

5048 customers ,  whi le Germany is in last  p lace among countr ies with 4974 customers and

about 9 .17 percent in number of customers .

In conclus ion ,  the company must be more focused in the United States s ince i t  has the

highest number of customers and hence can gain more prof i t  f rom it .  Other than that ,  the

company a lso has to def ine the reason and problem that ar ise due to the least number of the

customers in Germany.
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Chart 1 (c) :  Gender and Age Group

Figure 14: A Pyramid Chart of Customer by Gender and Age Group
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The pyramid chart above shows the number of customer by gender and age group ,  where the

gender can be c lass i f ied into male and female ,  whi le age group can be categor ized into four

categor ies which are adults (35-64 years o ld) ,  young adults (25-34 years o ld) ,  youth ( less than

25 years o ld) and seniors (above 64 years o ld) .  

Based on the chart ,  gender among male appears as the h ighest customer in purchasing bikes with

27250 customers in tota l  compared to females .  On the other hand ,  the age group among adults

(35-64 years o ld) comes in f i rst  p lace in purchasing bikes with 24886 customers in tota l

compared to other categor ies .  In contrast ,  there are only 276 customers in tota l  among seniors

whose age group is more than seniors (64 years o ld) and make i t  appear as the lowest in

purchasing bikes .  I t  shows a dec l in ing pattern of combinat ion gender and age group of the

customer ,  where adults (35-64 years o ld) customers have the h ighest purchasing bikes for both

genders with 12380 females and 12506 males .

Customer gender among males contr ibutes 50.24 percent whi le female customers have 26990

customers and makes i t  49.76 percent in the tota l  of the customer .  For customer according to

age group ,  there are about 45 .88 percent of the customer comes from among adults (35-64

years o ld) ,  35 .98 percent from young adults (25-34 years o ld) ,  17 .63 percent from youth ( less

than 25 years o ld) and only 0.51 percent comes from seniors (more than 64 years o ld) .  The

resu l t  of a combinat ion gender and age group ,  adu l ts (35-64 years o ld) customers takes the

f i rst  p lace in purchasing bikes fo l lowed by young adults (25-34 years o ld) with 9810 females

and 9708 males ,  and youth ( less than 25 years o ld) with 4700 females and 4860 males .  Seniors

(more than 64 years o ld) have the least in tota l  number of customers where there are 100

females and 176 males .

In conclus ion ,  most of the customers are among male customers with a 0.48 percent more

compared to female customers .  Other than that ,  customers among adults (35-64 years o ld) have

contr ibuted the most in b ike sa les with 45 .37 percent more compared to seniors (more than 64

years o ld) .  Male customers a lso are the most inf luent ia l  in each age group which are among

adults (35-64 years o ld) ,  seniors (more than 64 years o ld) and youth ( less than 25 years o ld) .
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Chart 1 (d):  State

Figure 15:  A Map of Customer by State

The map shows the number of customers by state ,  where the state has been grouped into

cont inents .  There are about 49 states involved and cont inents are used as the references .

Based on the map ,  most of the b lue dots gathered on the North America cont inent ,  where

blue dots represent the customer .  North America ,  which consists of 21 states ,  comes in as

the h ighest in tota l  number of customers with 25368 customers .  Ca l i fornia state that a lso on

the North America cont inent takes the f i rst  p lace for the h ighest number of customers with in

states with 10846 customers .  The least b lue dots are detected on the Austra l ia  cont inent

with only 12388 in tota l .

Despite Ca l i fornia being the h ighest number of customers with in states ,  i t  on ly contr ibutes

about 0.43 percent on the North America cont inent and about 20 percent in the United

States country i tse l f .  Bes ides ,  England has the h ighest number of customers on the Europe

cont inent with 6462 customers and contr ibutes about 11 .91 percent to the United Kingdom

country .  To the Europe cont inent ,  i t  contr ibutes about 0.39 percent ,  22 .84 percent is

contr ibuted from Austra l ia  as i t  is  the only one from their  own cont inent .

In conclus ion ,  the least number of states in each cont inent absolute ly can affect the number

of customers other than sa les .  The company can focus on developing their  business to other

states and cont inents in future .
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Chart 2 (a) :  B ikes Item

Figure 16: A Bubble Chart of B ikes Item
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Bubble chart shows bikes i tems of b ike sa les in Europe from 2011 to 2015 .  There are three

product categor ies that consist  of accessor ies ,  b ikes and c loth ing .  For each product category ,  i t

consists of a sub category for every i tem. For accessor ies ,  i t  consists of 8 sub category which

are b ike racks ,  b ike stands ,  bott les and cages ,  c leaners ,  fenders ,  he lmets ,  hydrat ion packs and

t i res and tubes .  For b ikes ,  there are only three sub category which are mounta in b ikes ,  road

bikes and tour ing bikes .  Last ly for c loth ing ,  i t  consists of 6 sub category which are caps ,  g loves ,

jerseys ,  shorts ,  socks and vests .  

As we can see bikes are the h ighest product category sold s ince the bubble chart is  b iggest

compared to the others which are accessor ies and c loth ing .  In b ikes ,  road bikes are the h ighest

sub category sold with 9718 sold fo l lowed by mountain b ikes with 5406 sold and the least so ld

in b ikes is  tour ing bikes with on ly 1650 sold .  For the second most so ld product category which

is accessor ies ,  t i res and tubes is  the h ighest sub category sold with 14558 sold .  Fo l lowed by

bott les and cages with 6546 sold ,  he lmets with 5292 sold ,  fenders with 1766 sold ,  c leaners with

766 sold ,  hydrat ion packs with 610 sold ,  b ike racks with 274 sold and the least is  b ike stands

with only 238 sold .  Last ly ,  in c loth ing ,  jerseys are the h ighest sub category sold with 2708 sold .

Fo l lowed by caps with 1770 sold ,  g loves with 1162 sold ,  shorts with 870 sold ,  socks with 496

sold and the least is  vests with on ly 410 sold .  

For road bikes ,  i t  contr ibutes 57 .93 percent sa les for b ikes compared to mounta in b ikes and

tour ing bikes which only contr ibute 32 .23 percent and 9 .84 percent respect ive ly .  Fo l lowing that ,

48 .45 percent of t i res and tubes contr ibute to the sa les of accessor ies fo l lowed by bott les and

cages with 21 .78 percent .  Whi le for he lmets and fenders ,  i t  contr ibutes 17 .61 percent and 5 .88

percent respect ive ly .  For the other 4 sub category of accessor ies ,  i t  has the least percentage of

sold with on ly 2 .55 percent ,  2 .03 percent ,  0 .91 percent and 0.79 which are c leaners ,  hydrat ion

packs ,  b ike racks and bike stands respect ive ly .  Last but not least for c loth ing which contr ibutes

the least so ld of b ike i tems ,  i t  contr ibutes only 36.52 percent of jerseys fo l lowed by caps with

23.87 percent ,  g loves with 15 .67 percent ,  shorts with 11 .73 percent ,  socks with 6 .69 percent

and vests with5 .53 percent .  

Therefore ,  i t  can be concluded that b ikes are the h ighest product category sold with road bikes

the most so ld whi le tour ing bikes are the least .  Fo l lowing that is  accessor ies with t i res and

tubes is  the most so ld whi le the least is  b ike stands and the least product category sold which is

c loth ing with jerseys is  the most so ld compared to vests which is  the least so ld .
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Chart 2 (b):  B ike Sa les by Sub Category

Figure 17: A Bar Chart of B ike Sa les by Sub Category



PALACE DE BIKES PAGE 40

Bar chart shows the percentage bike sa les by sub category group with in product category of

bike sa les in Europe from 2011 to 2015 .  T ires and tubes ,  bott les and cages ,  he lmets ,  fenders ,

c leaners ,  hydrat ion packs ,  b ike racks and bike stands are i tems in the product category of

accessor ies .  Whi le for road bikes ,  mounta in b ikes and tour b ikes are i tems in sub category of

product category in b ikes and last ly ,  jerseys ,  caps ,  g loves ,  shorts ,  socks and vests are i tems in

sub category for product category of c loth ing .  

I t  shows t i res and tubes are the h ighest percentage sold for accessor ies with a lmost ha l f  of that

product category which is  accessor ies fo l lowed by bott les and cages is  the second ,  th i rd is

he lmets ,  fenders is  the fourth and fo l lowed by c leaners ,  hydrat ion packs ,  b ike racks and bike

stands respect ive ly .  For b ikes ,  i t  shows road bikes have the h ighest percentage that more than

ha l f  of the sa les of b ikes in the product category sold fo l lowed by mountain b ikes and tour

bikes .  Next for c loth ing ,  even though none of the sub category sold more than ha l f ,  i t  shows that

jerseys is  the h ighest percentage sold in c loth ing fo l lowed by caps ,  g loves ,  shorts ,  socks and the

least percentage sold is  vests .  

As we can see for accessor ies ,  48.45 percent of t i res and tubes sold fo l lowed by 21 .78 percent

of bott les and cages ,  17 .61 percent of he lmets and 5 .88 percent of fenders .  However ,  there are

4 sub category of accessor ies that have the least percentage sold which are c leaners ,  hydrat ion

packs ,  b ike racks and bike stands with on ly 2 .55 percent ,  2 .03 percent ,  0 .91 percent and 0.79

percent respect ive ly .  For b ikes ,  i t  shows that more than ha l f  of b ike sa les of product category

bikes contr ibuted by road bikes with 57 .93 percent .  Fo l lowed by mountain b ikes with 32 .23

percent and tour ing bikes with 9 .84 percent .  Last but not least ,  as ment ioned that there are no

sub category of c loth ing sold more than ha l f  of the percentage ,  jerseys has the h ighest

percentage sold in c loth ing with 36.52 percent fo l lowed by 23.87 percent of caps ,  15 .67 percent

of g loves ,  11 .73 percent of shorts ,  whi le th is two are the least contr ibute in sa les of c loth ing

which only 6 .69 percent and 5 .53 percent which are socks and vests respect ive ly .  

In conclus ion ,  t i res and tubes ,  road bikes and jerseys are the h ighest percentage sold for every

product category which are accessor ies ,  b ikes and c loth ing respect ive ly .  Neverthe less ,  the least

percentage of b ike sa les are b ike stands ,  tour ing bikes and vests which are in the product

category of accessor ies ,  b ikes and c loth ing respect ive ly .
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Chart 3:  Transact ion by Year

Figure 18: A Stacked Bar Chart of Customer Transact ion by Year
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The stacked bar chart above shows the customer transact ion by year in European countr ies from

2011 unt i l  2015 .  Based on the f igure ,  i t  shows the three categor ies of the transact ion to know

the re lat ionship between customer prof i le ,  product ,  and sa les of b ikes based on month ly and

year of b ike sa les .  The three categor ies are inc lus ive of cost ,  prof i t ,  and revenue .

Based on th is chart ,  i t  shows the number of transact ions of products so ld by the customer in

Europe by year .  In the f i rst  and second year b ike sa les in Europe got 4 Mi l l ion ,  10 Mi l l ion and 6

Mi l l ion of prof i t ,  revenue ,  and cost respect ive ly .  There is  increas ing trend of the tota l  t rade of

cost ,  prof i t  and revenue from year 2012 to 2015 where the va lue increases from 4 Mi l l ion to 10

Mi l l ion for prof i t  of b ike sa les a lso increase in the revenue with 10 Mi l l ion to 22 Mi l l ion .  Same

goes to the cost of b ikes sa les in Europe there are a lso shows the increas ing trend with 6

Mi l l ion to 12 Mi l l ion .

However ,  European countr ies had the h ighest cost ,  prof i t ,  and revenue in 2015 with about 10

Mi l l ion of cost ,  12 Mi l l ion of prof i t ,  and 22 Mi l l ion of revenue .  Hence ,  2011 and 2012 had the

lowest of tota l  b ikes sa les s ince i t  was the f i rst  and second years of opening a b ikes shop .  From

the chart ,  i t  can be seen that the tota l  sa les of b ikes increased from 2012 to 2015 .  Europe can

achieve a tota l  sa les of more than 22 Mi l l ion in 2015 i f  companies in s ix countr ies in Europe

mainta in the strategies to increase their  sa les .  Other than that ,  the chart indicates that the

highest number of customers who purchase the bike ’s product can make the h ighest sa les in

companies .  So ,  to get the h ighest of sa les i t  depends on the tota l  of the customer .  As a resu l t ,

shown in the chart ,  i t  can be concluded that the h ighest transact ion of customer purchase was in

2015 s ince i t  was the h ighest of the tota l  cost ,  prof i t ,  and revenue .

In conclus ion ,  the stacked bar chart used to show a trend over t ime sa les patterns in Europe in

four years which are in 2011 ,  2012 ,  2013 ,  and 2015 .  The trends show f lat  sa les in 2011 and

2012 s ince there is  the same tota l  of cost ,  prof i t ,  and revenue and started to r ise after 2012 to

2015 .  From the stacked bar chart ,  Europe has the h ighest cost ,  prof i t  and revenue in 2015 with

about 12 Mi l l ion of cost ,  10 Mi l l ion of prof i t  and 22 Mi l l ion of revenue .  In the chart of the

transact ion purchase of customers are genera l ly increas ing over t ime s ince there is  no trend

showing a dec l in ing pattern .



In conclus ion ,  a l l  the project 's  major object ives were met with remarkab le success .  This project

is to achieve the three object ives which are to ident i fy the customers prof i le by age group ,

gender ,  quarter ,  year ,  country and state to study the trend of b ike sa les product according to

product category and sub category and last ly to ana lyse the re lat ionship between customer ,

product ,  prof i t  and revenue .  Most of the customers of b ike sa les in Europe are among male

where males contr ibute 50.24 percent whi le female customers have 26990 customers and make

it  49.76 percent in the tota l  of the customer .  However ,  every year ,  the company has the most

customers in Quarter 4 where there are 13590 customers in Quarter 4 in 2013 and 2015 ,  and

752 customers in Quarter 4 in 2011 and 2012.  The company must be more focused in the

United States s ince i t  has the h ighest number of customers that contr ibute among the Europe

countr ies with about 34.56 percent and hence can gain more prof i t  f rom it .  Because of the

f luctuat ion in demand ,  the company must a lways mainta in good product qua l i ty .

For the product category for the b ike sa les in Europe for s ix countr ies ,  we can see that the

highest product category sold is  road bikes ,  contr ibut ing 57 .93 percent sa les for b ikes

compared to another category .  The main purpose of th is project is  to ana lyze the bike sa les in

Europe countr ies from 2011 unt i l  2015 with the measure in Euro for the tota l  cost ,  prof i t ,  and

revenue .  From 2011 to 2015 ,  the trade va lue for cost ,  prof i t ,  and revenue has increased from 4

Mi l l ion to 10 Mi l l ion for prof i t ,  10 Mi l l ion to 22 Mi l l ion for revenue ,  and 6 Mi l l ion to 12 Mi l l ion

for cost .  As a resu l t ,  the largest cost ,  prof i t ,  and revenue for 4 years is  in 2015 with about 12

Mi l l ion of cost ,  10 Mi l l ion of prof i t ,  and 22 Mi l l ion of revenue .  Europe can achieve a tota l  sa les

of more than 22 Mi l l ion in 2015 i f  companies in s ix countr ies in Europe mainta in the strategies

to increase their  sa les .  Other than that ,  the stacked bar chart indicates that the h ighest number

of customers who purchase the bike ’s product can make the h ighest sa les in companies .  So ,  to

get the h ighest of sa les i t  depends on the tota l  of the customer .

8.0
CONCLUSION
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