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Introduction

This manual has been written to allow business owners to analyse the reservation data of their own
business. This manual does assume that the data has been successfully exported so that it can be
analysed. The analysis will happen in Power BI, a program developed by Microsoft. A basic version of
Power Bl is available for free whilst there are also paid subscription models if more functionalities are
required. In this manual the free version is used. There is a range of so called business intelligence
tools available and some of the more popular ones are: Power Bl, Tableau, Spotfire and Qlik. One of
the primary advantages of Power Bl is that it has a free version and is thus particularly useful for small
business owners. A Microsoft account is a requirement to use Power BI.

The chapters will guide the reader step by step to create commonly used plots and a simple
dashboard. Chapter 1 provides a brief installation guide. Once Power Bl has been installed the data
need to be loaded and prepared (Chapter 2). The actual data analysis and chart making can be found
in Chapter 3. In Chapter 4 an example dashboard is shown. Whilst technically speaking it is not a real
dashboard, the chapter does provide information on how to add text and change styles. Finally a few
information sources are provided for those who want to learn more about Power BI.

A Power Bl file that contains the graphs of this manual as well as an example data set is available,
please contact William Hazel (w.a.hazel@hz.nl) at HZ University of Applied Sciences. If you have other
questions regarding Power Bl in the scope of this manual, you can contact William Hazel too.
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1. Installing Power BI

To use this manual you will need to have Power Bl installed on your desktop. Power Bl can be installed
via the website: https://powerbi.microsoft.com/en-us/ (Figure 1). Having a Microsoft account is a
requirement. Click “Start free” and then “Use it free” (Figure 2).

<€ C (¥ @ powerbimicrosoft.com/s

E¥Micosoft  Power BI Products  Pricing  Solutions  Partners  Leam  Community Signin  Sign up free

Power BI

Turn data into
opportunity

Drive better business decisions across your
organization with Power Bl.

ASTON MARTIN

Find out about all the Power Bl announcements from Microsoft Ignite. Announcing Microsoft Power Platform update botic process
automation, no-code virtual agents, and data security.

Read blog >
Read blog >

Figure 1. Power Bl website. Here one can find user stories of companies such as Aston Martin.

< G (1 @ powerbimicrosoftcom/en-us/get-started

B8 Microsoft Power BI Products  Pricing  Solutions  Partners  Learn  Community Signin  Sign up free

Getting started with Power Bl—analyze for free

Go from data to insights in minutes with Power Bl Desktop. Get everything you need for free to create and
save unlimited interactive reports.
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Figure 2. Another webpage after clicking “Start free”.
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You will then be led to the Microsoft Store (Figure 3). Follow the installation procedure, this will involve
filling in some personal details. Once it has been installed run the program. Microsoft wants you to
upgrade to a premium version and so every time you start Power Bl a window will appear (Figure 4).
Close it and then we can start!
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o This product is installed.

Power Bl Desktop

Microsoft Corporation * Business > Data & analytics

"' *kkk i 6 |2 Share
. Power Bl Desktop puts visual analytics at your fingertips. With this

powerful authoring tool, you can create interactive data visualizations

Power Bl Desktop  znd reports.

More

o
PEGI

Overview System Requirements Reviews Related

Available on

Ba rc

Figure 3. Power Bl in the Microsoft Store. In this case Power Bl has already been installed. Instead of “Launch” you should
see a “Get” button.

Signin

(] Y Filters

Visualizations > Fields

Fiters on this page E Wl | 0 search

WHAT'S NEW
Take a look at what's new and improved in Power Bl in

Desktop s i
POWER B BLOG Vel
B Getdata Keep up to date with the atest news,resources, an o Add data felds here

updates from the Power Bl team.
Qe o

Drillthrough
" FORUMS Cross-report
PowerBI_Example.pbix fern
e R Sign in to collaborate and M -
reeontent with other users in the Power B communiy
Keep allfiters
B2 open other reports
Power Bl Pro enables you to collaborate across TUTORIALS on—e
departments and distribute content to your Ready to learn more about Power BIZ

organization. Sign in or sign up for a free 60-day. Add drithrough felds here

trial

Ty free

Figure 4. Sign up window that appears every time Power Bl is started.
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2. Data Preparation

Before we can analyse the data set it needs to be prepared. This can involve cleaning the set or adding
new variables that we want to use. In this chapter we will show a few examples. Power Bl is at its best
when analysing data rather than cleaning it. This chapter also assumes that the user has managed to
acquire the relevant data set.

The information presented in this chapter will be presented as sequential steps that one would
normally undertake during the data preparation process. The first part consists of a check to ensure
that the data set will be usable for this manual.

2.1 Available Data

A business owner might have many or only a few sources of data available to them. During the lifetime
of the PROFIT project we have seen that there is interest among accommodation providers in
analysing and understanding their reservation data. For instance to see if there are large differences
between nationalities. The focus of this report will be on booking data, but Power Bl could certainly
be used to analyse financial data. The data set in this report consists of randomly generated data that
has in part been inspired by real data sets from businesses in the Netherlands.

To best utilise this report, it is assumed that the user has an Excel sheet with booking data containing
the following columns:

e Arrival date

e Departure date

e Reservation date

e Nationality

e Postcode

e Room type

e Number of people per booking

aaaaaaaaa

Figure 5. User interface of Power BI.
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2.2 Loading Data

The first step is to load the data set of interest. The “Get Data” button in the top left corner of the
screen (Figure 6) allows the user to load the data set. Once we have clicked the button a number of
different data formats become visible and we can choose the relevant file type (Figure 7). For most

readers Excel will be the most relevant choice, however, Text/CSV is another commonly used format
for booking data and would also be usable for this manual.

o 5 * = | Untitled - Power Bl Desktop
[ [ e e
cut s T p— — isl o
/ A
- Get  Hecent  Enter Edit Refresh New  Mew  Ask A
Format Painte Data~ Sgurces~ Data  Queries~ Page~ Visual Question
Clipboard External data Inser
=
)

Figure 6. The “Get Data” button.

Wi e = | Untitled - Power Bl Deskto

Home View Modeling Help
Cut al] — [ElTextbox Hew Measure Gl
il 7 ~ =] Il ol
Copy iF E I 5}

[ Image Hew Column
Paste Get  Recent Enter  Edit  Refresh  New New  AskA  Buttons Fre From  Switch Manage Publish
Format Painter  pata~ Sources~ Data  Queries ™ Page~ Visual Question  ~ i shapes ~ Marketplace  File Theme~  Relationships New Quick Measure

Clipboard External data Insert Custom visuals Themes  Relationships Caleulations Share

B
X

Get Data
Al Excel &
File B Tet/csv
Database B
Power Platform B sson
Azure Folder
[}
Online Services = PO
Other B SharePoint folder
SQL Server database
[B Access database
SQL Server Analysis Services database
Oracle database
1BM Db2 database
1BM Informix database (Beta)
1BM Netezza
MySOL database
PastgreSQL database 4
Certified Connectors Connect Cancel

Figure 7. Different data types.

Once the file has been found the user can specify the data of interest. In this case we have an Excel
file and we can choose which sheet we want to use (Figure 8). By selecting the sheet a preview screen
will pop up (Figure 9), then press “Load”.
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dit  Refresh  New MNew AskA Buttons From  From  Switch

ries v Page~ Visual Question flshapes *  Marketplace File  Theme=
Insert Customvisuals  Themes
Navigator

»

Display Options ~ [

41 PowerBl ExampleDataSetxdsx [1]
D Sheet

E@ | New Measure. [ !1
L New Column
danage X Publish
Relationships L3 New Quick Measure
Relationships Calculations Share
W Filters
o
on this page
Add data fields b
on all pages
Add data fields b
No items selected for preview
Load Transform Data Cancel

Figure 8. The file of interest. Note that the sheets of the Excel file are also visible (“Sheet1”).
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New MNew AskA Buttons From  Switch
Page™ Visual Question v CIISNaPEST  Marketplace File  Themer+
Insert Customvisuals  Themes
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4 PowerB| BxampleDataSetxlsx [1]
@ [ Sheet] |

@l New Measure
(7 New Column

5 g

Manage Publish
Relationships L5 New Quick Measure
Relationships Calculations Share
Y Filters
]
on this page
Add data fields
Sheetl =
aankomst vertrek reservering kamer_type I on all pages
142013 00.00:00 6-4-2013 00-00:00 2662012 00:00:00 Plaats
1-8-2013 00:00:00 5-4-2013 00:00:00 5-10-2012 00:00:00 Chislet ~ Add data fields
142013000000 13-4-2013 00:00:00 622013 00:00:00 Plaats i
14-20130000:00  18-4-2013 00:00:00 2:5-2012 00:00:00 Plaats
142013000000 13-4-2013 00:00:00 382012 00:00:00 Chalet
182013000000 18-4-2013 00:00:00 6-7-2012 00:00:00 Plaats
142013 00.00:00 242013 00:00:00 16-2012 00:00:00 Chalet
1-8-2013 00:00:00 §-4-201300.00:00  19-10-2012 00:00:00 Plaats
142013000000 17-4-2013 00:00:00 30-6-2012 00:00:00 Chalet
1-8-2013 00:00:00 3-4-2013 00:00:00 7-6-2012 00:00:00 Plzats
142013000000 1342013000000  27-12-201200:00:00 Plaats
142013000000 11-4-2013 00:00:00 30-3-2013 00:00:00 Plaats
142013 00.00:00 4-4:2013 00:00:00 28-1-2013 00:00:00 Plaats
282013000000 21-4-2013 00:00:00 11-5-2012 00:00:00 Plaats
222013 00.00:00 3-4-2013 00:00:00 7.7-2012 00:00:00 Chalet
282013000000 16-4-2013 00:00:00 182012 00:00:00 Plaats
242013000000 14-4-2013 00:00:00 1972012 00:00:00 Plaats
282013000000 21-4-2013 00:00:00 3-11-2012 00:00:00 Plaats
242013000000 1842013000000  23-11-201200:00:00 Plaats
282013000000 15-4-2013 00:00:00 §-11-2012 00:00:00 Plaats
222013 00.00:00 5-4-2013 00-00:00 30-7-2012 00:00:00 Chalet
282013000000 12-4-2013 00:00:00 11-5-2012 00:00:00 Plaats
242013000000 16-4-2013 00:00:00 28-2-2013 00:00:00 Plaats v
< >
Load Transform Data Cancel

Figure 9. The file of interest with the selected Excel sheet. Power Bl provides a preview of the data.
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Figure 10. The columns in the data set.

Now that the data have been loaded we can see that the “Fields” plane has changed (Figure 10) and
shows the columns of the Excel sheet “Sheet 1”. However the names are in Dutch so we can change
these into English. An important button in Power Bl is “Edit Queries” (Figure 11). This is used to modify
the data set. Modifying a data set is very common so we will spend some time in this report showing
basic operations.

o 5 = | Untitled - Power Bl Desktop
cut Ty, L, (e — 1l I
Paste N Get  Recent  Enter Edit  [Refresh  New Mew  AskA
Format Fainter  pata~ Sources+ Data | Queries~ Page~ Visual Question
Clipboard External data Inser

Figure 11. The “Edit Queries” button. This is used to change and manipulate the data.

By clicking the button “Edit Queries” a new window pops up (Figure 12). On the left hand side we can
see the name of the data set, in this case “Sheet 1”. Change the name of the data set by right clicking
“Sheetl” and replacing it with “All Data” (Figure 12). In the middle of the window we can see the
columns of the data set. The symbols next to the column indicate what type of variable the column
consists of (e.g. number, text or date). Power Bl has already, correctly, identified the different data
types.
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Figure 12. “Edit Queries” window and the name of the data set. Rename “Sheet1” to “All Data”.
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Figure 13. Renaming a column in “Edit Queries”. Right click the column name.

As this manual is in English we will rename the columns (Figure 13). Change them to:

e aankomst:

o vertrek:

e reservering:
e kamer_type:
e land:

e postcode:

e gasten:

arrival

departure
reservation
room_type
country
postcode
guests

10
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The values can also be changed by right clicking the column name and selecting “Replace Values”. In
the “room_type” column replace “Plaats” with “Camping_pitch”. In the “country” column change the
following values:

e Nederland: Netherlands
e Duitsland: Germany
e Belgié: Belgium

There are other countries in the list but these three countries are by far the most important. Finally
click “Close & Apply” in the top left corner to apply these changes.

2.3 Adding Variables

Now that the data have been loaded and adjusted we can start to move onto the modelling side of
data analysis. By creating variables it is possible to gain new or other insights from the data. A
commonly used parameter in the hospitality industry is lead time. Lead time is the difference between
the reservation date and the arrival date. So now we need to create this new variable. New columns
can be added to the analysis by clicking the “New Column” button on the top of the screen (Figure
14).

lj New Column

Figure 14. Creating a new column. Note that the column names on the right have changed after the actions of the previous
section.

We need to perform a simple calculation to obtain the lead time as shown in Figure 15. The line on
the top of the screen needs to copied to create the variable. In general the line of code means:

e Variable =1,0*(‘name_of_data_set’[‘column_name’].[‘variable_type’] —
‘name_of_data_set’[‘column_name’].[‘variable_type’])

In Power BI:

e lead_time = 1,0*(‘All Data’[arrival].[Date] — ‘All Data’[reservation].[Date]

I”

The booking date (“reservation”) is subtracted from the arrival date (“arrival”) and multiplied by 1 to
obtain the result as a number instead of a date. We could also obtain the number of nights per booking
(Figure 16) and the postcode district. Note the symbol in front of the newly created variables.

11
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1 lead_time = 1,8*('All Data'([arrival].[Date] - °All Data'[reservation].[Date])

Figure 15. Adding the “lead_time” variable.

M| H % 5 | Powedl_Bample - Powes B Desktop

Home | Viw  Modde  Heip
AT My Eetver g
LA (& D = o = Ly 5

o X cu s [
conr LE LO & [inage
e Gt Rt Eme  tat R New New ARA Buttons Fom  Fom | swen -
o Fomot Pinter | Dy Somer ovs | Qusns Taae- waon csttion "= Sheocs~ e Foe Theme-  Reoasnoips | (o Qi Mess
aobowa e oy ois Cutomwes | Temt Rewthrsnios | Coloktions  shae

— L@ e Messme
e Cotomn g

P

Wl ] mtantestey - 1,000 822 Datar(oeparture]  [0ste] - *A12 Data’farrival].(Dete])

®
]

Visualizations

~ B AllData

v OB arrival
O country
v OB departure
O X guests
OM lead_time
[J = postcode
v OB reservation

O room_type

Sgnin

> Fields

P serch

el
oo e

1 nights_stay = 1,@%('All Data'[departure].[Date] - 'All Data'[arrival].[Date])

8 | ] % O = | PowerBlExample - Power Bl Desktop

[~ I

LI 4 By = il ) o) Eltevox ~ =2 L Mew Measure
: C 1B [ &EhD = W m [ =5 3 i
e L o | Bimage d £ Mew Coamn
paste Get  Reant Enter  Edt  Refesh  New MNew AwkA Buttons From  From  Swich  hanoge . Publish
¥ Fomat Puater  Data~ Sources™ Dala  Queries Fage- Viual Question = CESMAPEST  Makeiplace Fle  Theme= Feationships | New Cuick Measure
crpbosrd Etermai dots et Cusomvisusls  Themes  Relationships Cateistions share

o |3 eosteose_aistric - LEFT(-a11 Data [pustosel;a)

1 postcode_district = LEFT('All Data'[postcode];2)

Figure 16. Adding the “nights_stay” and “postcode_district” variables.
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By clicking on the “Data” button on the left side of the screen (Figure 17) the data columns are shown,

including the ones that we have just made.
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Figure 17. “Data” view in Power BI.
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3. Data Analysis

Now that the data has been prepared it can be analysed. In this chapter there will be examples of
figures that business owners have found useful on an anecdotal basis. We will start the data analysis
chapter with the question:

“Where do my guests come from?”

The first sections will detail how to obtain figures regarding the nationality and location of the guests.
The variables that were created in the preceding chapter will now be plotted into figures. The second
section will show how we can analyse the postcodes in a reservation data set. Lead time is useful
metric to see differences in booking behaviour between different types of guests. The third and fourth
sections will provide information to visualise the lead time.

3.1 Nationality

We can analyse the nationality of the guests that visit the accommodation site. One way of presenting
numbers is by using a pie chart. Go back to the “Report” view (Figure 17). Select the pie chart button
under “Visualizations” and a figure will appear in the main window pane (Figure 18 ).

Y Filters @ > Visualizations > Fields
Filters on this page -
= [ L search
Add data fields here
B3 All Data
JE arriva
Filters on all pages
) count
Add data fields here ] departure
e Z guests
"\\ M lead_time
Value:
“.“ WP 133} nights_stay
A Add data fields here —_
| - Z postcode
u
9
Drillthrough @ postcode_dist..
A ) reservation
L Cross-report
room_type
off O—

Keep all filters
On —@

Add drilithrough fields here

Figure 18. 1% step: adding a pie chart.

Now we can select which variable we want to visualise in the pie chart. Firstly we can make it a bit
larger as the standard size is a bit small. Simply click the chart and drag an edge. Secondly we click on
the empty chart and then on “country”, then the legend will pop up (Figure 19). By clicking and
dragging “country” into the “Values” section a filled pie chart will appear. Power Bl will automatically
sort the values in descending order.
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Figure 19. 2" step: selecting the variable of interest. “LAND” needs to be in the “Legend” and “Values” fields.
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v O reservation
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However, we may not like the chart as it currently is. Luckily there are many visualisation options in
Power BI. Selecting the “Format” button (Figure 20) allows the user to change the figure. The sliders

allow elements such as the legend or title to be hidden.
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Figure 20. 3™ step: selecting the format button.
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Figure 21. 4th STEP: changing the colours.

To change the colours press “Data colors” (Figure 21) and choose which data
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values you want to

change. In this instance we have given the Netherlands, Germany and Belgium different colours as
these are the most important countries in this data set. The other countries are negligible so we might
as well remove them to make the figure more concise. Select “country” under “Filters” and choose
the countries you want to see. Finally we can change the amount of decimal places for the percentage

under “detail labels” (Figure 22).
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Figure 22. 5t step: Touching up the graph. Number of bookings per country. Note that if this were guests the percentages per
country would probably change.

Whilst this type of chart might not result in large surprises for a business owner, it will show the most
important markets concisely. In this graph all the different years have been lumped together. If we
plot the data in time then we might see variations per year. Another common figure is a line chart
(Figure 23). Move the pie chart to the left and then create a new line chart. It is also best to enlarge
this one.

Y Filters @ »  Visualizations > Fields

Filters on this page = Iy

E L | 0 sech
ke D O f B AllData

(9
i a O arval
Filters on ol pages
Count of country by country ——
Add data fields here B departure
O guests

095K [10%

country Add data fields here
Netherlands

®Germany Drillthrough

@Belgiun Cross-report

375K 502K o O—
Keep all fiters
On —@

Add drilthrough fields here

Figure 23. Creating a line chart.

Drag the “arrival” variable to the “Axis” field, “country” to the “Legend” field and “country” to the
“Values” field (Figure 24). We only want the numbers per year so remove “Quarter”, “Month” and
“Day” (Figure 25) and select Belgium, Netherlands and Germany. Finally change the colours to the
same pallet as for the pie chart which results in Figure 26. We can see that the number of Dutch
reservations dropped noticeably in 2014, but has been recovering since. German and Belgian
reservations have remained more steady over time.
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Figure 24. Selecting the right variables for the chart options.
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Figure 25. Adjust the line chart.
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Figure 26. Number of reservations per country and per year.

#  country
v OB departure
O guests
= O lead_time
Asis
OM nights_stay
zral s OZ postcode
Year X
Quarter X O postcode_dist...
Menth x| ~ OB reservation
Day X O room_type
Legend
country v X
Values
Count of country VX
Tooltips.
Add data fields here
Visualizations >  Fields
ENEBEN P search
Bl = b lid i |
ok G ~ B, AllData
Ty ad v & &, arival
i W
Y R ¥  country
He a o ~ O departure
? @ O X guests
OE lead_time
OM nights_stay
amrel i O Z postcode
Year X
O postcode._dist...
Legend ~ OB reservation
country v X O room_type
Values
Count of country v X
Tooltips

Add data fields here

Drillthrough

18



|||lt:lleg B
(“""'sfﬂgggﬂ 2 Seas Mers Zeeén
PROFIT

S0 esfons Divehgrnin,

@ H© = | Powerdl Example - Power Bl Desttop

| . N I = Eltevar o ’ @ New Measure [l'ﬂ
i BA Lo 4 Il S ¥ Cimage o D) New coumn .
Gt Resent Enter  EGR  Refresh  New  New  AskA  Buttons Fiom  From % Pl
€ Data~ Sources~ Data  Queries= Page= Visusl Question - GESMOPET  auarke N i M—
Extemal s ot cust snan
u
R8s
Count of country by Year and country
Count of country by country country ®Belgium @ Germany ® Netheriands
E e —
H
s
€
elgiu H
8
— e ———
Year
rger IR
st 10F

Figure 27. New page.
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In the bottom left corner the page name can be adjusted by right clicking on it. Now is also the time
to add a new page as we are going to make another type of graph. Name this new page “Postcode”.
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3.2 Postcode District
Building on the previous section we could now ask:

“Where do my German guests live?”

For many European countries the first two numbers indicate the postcode district which is usually
associated with a city or part of a large city. In the example below most of the German guests of this
(fake) accommodation provider come from the district number 76, which is the town of Karlsruhe. The
differences between the districts are marginal as this is an artefact of the generated data. In reality
the differences between accommodation providers can be stark. Even those that are essentially next
to one another! These numbers could be used to see how reliant a business is on a part of a country
and even province. This knowledge could then be used to adapt the marketing strategy.

% Filters % > \Visualizations >  Fields

Filt this visual o - -

ilters on this visual = =y =l O search

Count of postcode_dist b b b U M e

is (Al J B o) OB © A AlData

country BF - [ = v OB arrival

B is Germany _Y @ RPE (]} counts

rl':nunt of postcode_district by postcode_district Y BB P, 0@ m . e
Filter type © - ~ O departure

Basic filtering v =DJJ @\ O guests

/O . O lead_time
) Axis =
= [ Selectall . OM nights_stay
2 40 O Belgium 945 EEEEIE OZ postcode

(

O Frankrijk 108 2 ist...
§ ranksij Legessd ¥ postcode_dist
8 M Germany 3750 ~ (B reservation

13 O Netherlands 5020 Add dat fields here
e O  room_type
B 5 [ Verenigd Koninkrijk 89 Vakue
& O Zwitserland 88
3 Count of posteods distis %
e [ Require single selection
Tooltips
postcode_district
is (Al Add data fields here
76 55 69 71 75 70 19 85 60 15 29 51 57 62 26 84 93 30 89 18 21 44 59 64
postcode_district Drillthrough
L e d Add data fields here c

Cross-report
Figure 28. Frequency of German postcode districts plotted as a bar chart.

This image can be made by selecting a vertical stacked bar chart under “Visualizations” and then
dragging the variable “postcode_district” to the “Axis” data field and “Value” data field. We can apply
filters to remove erroneous values, such as single digits or blank rows, in the “Filters” section. In this
case we only want to analyse the German guests. Drag “country” to “Filters” (Figure 28) and select
Germany under the filter “country is Germany”. Filters can be applied to one visual, as in this case,
entire page or even all pages. Figure 28 shows the numbers for all years in the data set. To look at one
year we need to apply another filter. Drag the “arrival” variable to an empty field and then select
“Advanced filtering” (Figure 29). The first and last date can then be chosen.
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Figure 29. Number of bookings per postcode district for German guests with a date filter.

3.3 Lead Time
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Lead time is a useful metric to see how far out the guests book ahead. Ideally the guests would book
well ahead of their visit. There can be large differences between holidays and nationalities and
advertising can be better optimised when you know when a guest books. Because of the large
differences in time, in the real world, it is best to chop up the data based on holidays. This requires
some more complicated steps than the previous figures and hence we will use “Edit Queries” again.

#l | [ © & = | Untitled - Power Bl Desktop

pix GLOZ|G S
) Copy LE Lo &5 B4 a2 §
Paste Get  Recent  Enter Edit Refresh New  New  Ask A
¥ Format Fainter  pata= Sources= Data | Queries~ Page - Visual Question
Clipboard External data Inser
&8

Figure 30. The “Edit Queries” button. This is used to change and manipulate the data.

After opening the “Edit Queries” window, right click the data sheet and press “Duplicate” (Figure 31).
This will create a copy of the existing data set. We will first look at reservations for the summer holiday
of 2018, so rename it to: “Jul_Aug_2018". As we are only interested in these two months we need to
apply a filter to the arrival dates.
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Figure 31. Duplicating the existing data set.
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Figure 32. Filtering the date/time values.
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Click the arrow down button on the arrival column and select “Date/Time Filters” (Figure 32) and then
“Between”. Note that under “Between” Power Bl provides a lot of other possible filters for easy
selection date/time selection. We will analyse July and Augustus as these two months are the busiest
of the year (Figure 33). As you can see the dates have now been filtered.
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142012 00:00-00 Apply one or more filter conditions to the rows in this table. 3
*-4-2013 00:00:00 * Basic Advanced 4
F4-2013 00:00:00 Keep rows where ‘arrival J
7-4-2013 00:00:00 2
3-4-2013 00:00:00 | is after or equal to - | | 1-7-2018 - | E 2
1-4-2013 00:00:00 ® And Or 2
[-4-2013 00:00:00 5
142013 00.00:00 | is before or equal to - | | 31 -8—2015 - | E B
[-4-2013 00:00:00 2
3-4-2013 00:00:00 0K Cancel 4
-4-2013 00:00:00 2
1-4-2013 00:00:00 S —————— S— N 4
[-4-2013 00:00:00 3-11-2012 00:00:00 | Camping_pitch Netherlands 1683 4
i-4-2013 00:00:00 23-11-2012 00:00:00 | Camping_pitch Netherlands 1439 4
3-4-2013 00:00:00 8-11-2012 00:00:00 | Camping_pitch Netherlands 8639 3
3-4-2013 00:00:00 30-7-2012 00:00:00 Chalet Netherlands 2193 2

Figure 33. Filtering the summer holiday dates for 2018.

#l | | = | PowerBl_Example - Power Query Editor

Ed |Ed

Column From|Custom
Examples~ |Column

Queries [2]

[ Al Data
[ Jul_Aug_2018

Figure 34. Adding a new column.

Transform Add Column View Help
D:f' I:E] Conditional Column .A-.s/(;' rvs1 Merge Columns );‘ ) E 10 5 ”:Tﬂgonemetry v D @ >
X J¢ Index Column ~ i & 123 Extract * < 23 Rounding
invoke Custom i Format _, Statistics Standard Scienti . Date Time Duration
Function  CrjDuplicate Column v 55 Parse - [25] Information - .
General From Text From Number From Date & Time
< . % arrival E E‘G departure ~] P@ reservation - ABC room_type [~ ABC country =
1 1-7-2018 00:00:00 11-7-2018 00.00:00 3-12-2017 00:00:00 Camping_pitch Netherlands
2 1-7-2018 00:00:00 13-7-2018 00.00:00 4-10-2017 00:00:00 Chalet Netherlands
3 1-7-2018 00:00:00 10-7-2018 00:00:00 12-2-2018 00:00:00 Camping_pitch Germany
4 1-7-2018 00:00:00 7-7-2018 00:00:00 21-11-2017 00:00:00 Chalet Netheriands
5 1-7-2018 00:00:00 7-7-2018 00:00:00 26-12-2017 00:00:00 Camping_pitch Germany
6 1-7-2018 00:00:00 14-7-2018 00:00:00 3-10-2017 00:00:00 Camping_pitch Netherlands
i 2-7-2018 00:00:00 11-7-2018 00:00:00 17-12-2017 00:00:00 Camping_pitch Germany
8 2-7-2018 00:00:00 15-7-2018 00:00:00 17-10-2017 00:00:00 Camping_pitch Germany
9 2-7-2018 00:00:00 9-7-2018 00:00:00 8-6-2018 00:00:00  Chalet Netherlands
10 2-7-2018 00:00:00 20-7-2018 00:00:00 13-1-2018 00:00:00 Camping_pitch Netherlands
1 2-7-2018 00:00:00 13-7-2018 00:00:00 31-7-2017 00:00:00 Chalet Germany
12 3-7-2018 00:00:00 11-7-2018 00:00:00 16-3-2018 00:00:00 Camping_pitch Netherlands
13 3-7-2018 00:00:00 23-7-2018 00:00:00 27-3-2018 00:00:00 Camping_pitch Netherlands
14 3-7-2018 00:00:00 12-7-2018 00:00:00 14-3-2017 00:00:00 Camping_pitch Germany
15 3-7-2018 00:00:00 17-7-2018 00:00:00 $-12-2017 00:00:00 Chalet Germany
16 3-7-2018 00:00:00 18-7-2018 00:00:00 17-3-2018 00:00:00 Chalet Netherlands
17 3-7-2018 00:00:00 4-7-2018 00:00:00 10-5-2018 00:00:00 Camping_pitch Netherlands
18 3-7-2018 00:00:00 8-7-2018 00:00:00 26-9-2017 00:00:00 Camping_pitch Germany
19 4-7-2018 00:00:00 8-7-2018 00:00:00 31-5-2018 00:00:00 Chalet Netherlands
20 4-7-2018 00:00:00 5-7-2018 00:00:00 27-2-2018 00:00:00 Chalet Netherlands
21 4-7-2018 00:00:00 24-7-2018 00:00:00 22-3-2018 00:00:00 Chalet Germany
22 4-7-2018 00:00:00 14-7-2018 00:00:00 22-8-2017 00:00:00 Camping_pitch Germany
23 4-7-2018 00:00.00 24-7-2018 00:00:00 7-12-2017 00:00:00 Chalet Netherlands
24 4-7-2018 00:00:00 17-7-2018 00:00:00 10-8-2017 00:00:00 Camping_pitch Netherlands
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For our plot we are going to need new columns. Create a new column (Figure 34). Then fill in the
requirements as in Figure 35 and click “OK”. The new column can be seen in Figure 36. Note that the
“lead_time” variable has been identified as a date and that the actions we have just performed have
been added to “APPLIED STEPS”.

i

From Mumber

Custom Column

From Date & Time

Add a column that is computed from the other columns.

New column name
lead_time

Custom column formula (&)

= [arrival] - [reservation]

Learn about Power Bl Desktop formulas

+" Mo syntax errors have been detected.

22-4-2018 00:00:00 Chalet

Figure 35. Calculating a lead time column.

123 guests

~ | 1455 lead_time

Figure 36. Applied steps and wrong data format.

N oA A N B NN B MMM OG R NGOG

210.00:00:00
A

270.00:00:00
139.00:00:00
222.00:00:00
187.00.00:00
271.00:00:00
197.00:00:00
258.00:00:00

24.00:00:00
170.00:00:00
336.00:00:00
109.00:00:00

98.00:00:00
292.00:00:00
206.00:00:00
108.00:00:00

54.00:00:00
280.00:00:00

34.00:00:00

Germany

Query Settings

4 PROPERTIES
Name
Jul_Aug_2018

All Properties

4 APPLIED STEPS

Source

Navigation
Promoted Headers
Changed Type
Renamed Columns
Replaced Value
Replaced Valuel
Replaced Value2
Replaced Value3

Filtered Rows
X Added Custom

Available columns

arrival
departure
reservation
room_type
country
postcode

guests

<< |nsert

OK Cancel

78355

L
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123 guests '.
211

reg

lead_time

Decimal Number
Fixed decimal number
Whole Number
Percentage
Date/Time

Date

Time
Date/Time/Timezone
Duration

Text

True/False

Binary

Using Locale...

Query Settings

# PROPERTIES
Name

All Properties

# APPLIED STEPS

Source

Navigation
Promoted Headers
Changed Type
Renamed Columns
Replaced Value
Replaced Valuel
Replaced Value2

Replaced Value3

108.00:00-00
54.00:00:00

Filtered Rows
X Added Custom

Figure 37. Changing the lead time to a whole number.

There is a problem with the new “lead_time” column. The values have been identified as a date/time
value whilst we would like a whole number. Click “ABC 123” next to the column name and then select
“Whole Number”. For our chart we need the lead time to be sorted. Click the down arrow and then
select “Sort Descending”.

—
il

4

e

5

85

g

53
72
1
g
65

Figure 38. Sorting the lead time column.

- | 123 guests

-_'E-‘l Sort Ascending

,z.:,'l Sort Descending

Remove Empty

Mumber Filters

- 123 lead_time

¥ [(Select All)

¥ 0

Next an index column needs to be created. Click the down arrow (Figure 39) and select starting from
1. Finally click “Close & Apply” in the top left corner to apply these changes. The new data sheet will
be visible in the “Fields” section (Figure 40).
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M | | 5 | PowerB|_Example - Power Query Editor

“ Home Transform Add Column View Help
wii { Conditional Column /‘- [44] Merge Columns Xg 4| =] 2 4} Trigonometry ~
S " L1 e = Em 100
& 1 Index Column ~ 123 Extract = 40 Rounding ~

@)

Column From|Custom Invoke Custom Format _, Statistics Standard Scientific Date Time Duration
Examples~ |Column Function [ Duplicate Column v S5 Parse~ - - - [ information - - p -
General From Text From Number From Date & Time
Queries (2] m % il FJ A'C oS TpE m Asc e
All Data 1 1-7-2018 00:00:00 11-7-2018 00:00:00 3-12-2017 00:00:00 Camping_pitch Netherlands
‘ (=) Jul_Aug_2018 2 1-7-2018 00:00:00 13-7-2018 00:00:00 4-10-2017 00:00:00 Chalet Netherlands
3 1-7-2018 00:00:00 10-7-2018 00:00:00 12-2-2018 00:00:00 Camping_pitch Germany
4 1-7-2018 00:00:00 7-7-2018 00:00:00 21-11-2017 00:00:00 | Chalet Netherlands
5 1-7-2018 00:00:00 7-7-2018 00:00:00 26-12-2017 00:00:00 | Camping_pitch Germany
6 1-7-2018 00:00:00 14-7-2018 00:00:00 3-10-2017 00:00:00 Camping_pitch Netherlands
7 2-7-2018 00:00:00 11-7-2018 00:00:00 17-12-2017 00:00:00 Camping_pitch Germany
8 2-7-2018 00:00:00 15-7-2018 00:00:00 17-10-2017 00:00:00 Camping_pitch Germany
9 2-7-2018 00:00:00 9-7-2018 00:00:00 8-6-2018 00:00:00 Chalet Netherlands
10 2-7-2018 00.00:00 20-7-2018 00.00.00 13-1-2018 00:00:00 Camping_pitch Netherlands
11 2-7-2018 00:00:00 13-7-2018 00:00:00 31-7-2017 00:00:00 Chalet Germany
12 3-7-2018 00:00:00 11-7-2018 00:00:00 16-3-2018 00:00:00 Camping_pitch Netherlands
13 3-7-2018 00:00:00 23-7-2018 00:00:00 27-3-2018 00:00:00 Camping_pitch Netherlands
14 3-7-2018 00:00:00 12-7-2018 00:00:00 14-9-2017 00:00:00 Camping_pitch Germany
15 3-7-2018 00:00:00 17-7-2018 00:00:00 9-12-2017 00:00:00 Chalet Germany
16 3-7-2018 00:00:00 18-7-2018 00:00:00 17-3-2018 00:00:00 Chalet Netherlands
17 3-7-2018 00:00:00 4-7-2018 00:00:00 10-5-2018 00:00:00 Camping_pitch Netherlands
18 3-7-2018 00:00:00 8-7-2018 00:00:00 26-9-2017 00:00:00 Camping_pitch Germany
19 4-7-2018 00:00:00 8-7-2018 00:00:00 31-5-2018 00:00:00 Chalet Netherlands
20 4-7-2018 00:00:00 5-7-2018 00:00:00 27-2-2018 00:00:00 Chalet Netherlands
21 4-7-2018 00-00:00 24-7-2018 00:00:00 22-3-2018 00:00:00 Chalet Germany
22 4-7-2018 00.00:00 14-7-2018 00:00:00 22-8-2017 00:00:00 Camping_pitch Germany
23 4-7-2018 00:00:00 24-7-2018 00:00:00 7-12-2017 00:00:00 Chalet Netherlands
24 4-7-2018 00:00:00 17-7-2018 00:00:00 10-8-2017 00:00:00 Camping_pitch Netherlands
Figure 39. Adding an index column.
M 5 Powedl Eumple - Power B Desktop -
I ore vew vessng e Sgnin
bl DREGLRBMD=S aal £ 3o @
g | e | S [ e e e Gl T, e e e
Clipbosrd taternal data insedt Custom vl Themes  Relationships Calaudstions. Share
‘ L] V Filters % > Visualizations > Fields
] Boes on Wa pige EMEBDEN | 0w
. wne | (KRR o

Fiters o ol pages

Ada data el hare

Ak cata Feids hene

O posicase
Drillthrough O posicose. ..
~ O resenson
Compon e
oto—
A g 208
Feep ol s o O st
Y O couey
o i || O i
E quens
OF idex
OF esagme
O postesde
~ OB resenaton
O romype

Figure 40. New data set is visible.
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We would like to display the results in percentages so we need to create one last column to do that.
Add a new column called “percentage_reservation” (Figure 41). Under the “Data” tab (Figure 42) the
column will be visible.

4 | H = | PowerBl_Example - Power Bl Desktop

Home View Modeling Help
sy | ¥ Cut " D Al — [E=] Text box
(1 B copy (3 D H B2 La Al D =

L—';.Image
Paste ) Get  Recent Enter Edit Refresh Mew  Mew  Ask A Buttons
Format Painter  pata~ Sources~ Data  Queries ~ Page = Visual Question - '@5"'3955' N
Clipboard External data Insert
il - . 1 percentage_reservation = '.Iul_Aug_ZEllS[Index];“-‘Ax(]ul_ﬁ\ug_ZﬁlE[Index]}l

Ci=

Figure 41. Equation for the variable “percentage_reservation”.

[ . Modeiag Sopin

===l == B B = Eltetba M= O CilNewMeasure ol
g ¢ = ¥

e Cobamn

Gt Recent Enter  EGt  Refrsh  New  New  AikA  Bution Switch  Manage Publish
e Daas Souress Oata  Quenes Fage~ Visual Question € Themes Retominip: | Now Quick Measure

Capbasia Etemal aata nsent Themes  Relationships Calculations share

Fields

~] country [+] posicose [+ gues -] percentage._re

~ | £ secn

ch | M

Figure 42. New data set in the “Fields” window.

We want a percentage so select the new column and click the percentage symbol to change the value
format (Figure 43). Return back to the report page, select a line chart and fill in the fields as in Figure
44. Now you know how to create a lead time graph!
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Home Help

5 - : Decil - : @ i T
L@ IJ [@ T Data type: Decimal Number Home Table: &h Q B] E;"'"l o
= Format: General ~ Data Category: Uncategorized ~ & A i
Manage New New  New New Sort by . Manage View as New  Edit Mark as Q&A
Relationships ~ Measure Column Table  Parameter Column+ $ ~ Default Summarization: Sum ~ Roles Roles  Group Groups DateTable~  Setup
i G What If Sort Formatting Properties Security Groups Calendars
il X« |1 percentage_reservation = Jul_Aug_2@18[Index]/MAX(Jul_Aug_2018[Index])
arrival [+] departure [~] reservation [~] room_type [~ country [~] postcode [~| guests |+| lead_time [~] Index 5_3
25-8-2018 00:00:00 14-9-2018 00:00:00  26-8-2017 00:00:00 Camping_pitch = Netheriands 5190 2 364 1 0,00205338809034908
15-7-2018 00:00:00  21-7-2018 00:00:00  18-7-2017 00:00:00 Camping_pitch = Netheriands 9170 2 362 3 0,00616016427104723
ig 24-8-2018 00:00:00 | 3-5-2018 00:00:00 25-8-2017 00:00:00 Camping_pitch = Netherlands 1782 2 350 3 0,0123203285420945
6-8-2018 00:00:00 22-8-2018 00:00:00  21-8-2017 00:00:00 Camping_pitch = Netheriands 4054 2 350 15 0,0308008213552361
6-7-2018 00:00:00 | 12-7-2018 00:00:00  27-7-2017 00:00:00 Camping_pitch | Netherlands 3448 2 344 23 0,0472279260780287
12-8-2018 00:00:00  30-8-2018 00:00:00 5-9-2017 00:00:00 Camping_pitch | Netheriands 1558 2 341 26 0,053388090345076
23-7-2018 00:00:00 | $-8-2018 00:00:00 22-8-2017 00:00:00 Camping_pitch = Netherlands 6274 2 335 36 0,0739219712525667
16-8-2018 00:00:00 | 158-8-2018 00:00:00  18-9-2017 00:00:00 Camping_pitch = Netherlands 3527 2 332 42 0,0862422997945612
Figure 43. Changing the variable type to a percentage.
% Filters % »  Visualizations > Fields
Filts this visual
ilters on this visual E |.I.I. : u.l E m /O Search
lead_time e bl Wy e
is [All) m I,_ 9] Q E £~ FE AllData
percentage_reservatior E =l ~ O armval
is (Al 1 & Py 3 O country
u n v [ departure
- Add data fields here
rLead_time by percentage_reservation Y 5B - ?‘1 @ UZ guests
400 s M@ lead time
Filters on this page M nights_stay
percentage_reservation v X 0= postcode
300 Add data fields here om e
ezt postcode_dist...
@ ~ D reservation
E . Add data fields here
= 00 Filters on all pages O room_type
I 1 Values
E Add data fields here o E; Jul_Aug 2018
lead_time X v O arrival
100
Tooltips O country
~ O departure
Add data fields here
OX quests
0% 20% 40% 60% 80% 100% 5
: Drillthrough OZ Index
percentage_reservation
[ - =1 ~ T lead_time
Cross-report
“[A percentage_re.
Off O—
[JE postcode
Keep all filtars o OB reservation
On Y O room_type

Figure 44. Lead time for all guests.

Add drillthrough fields here
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3.4 Lead Time, Comparisons

Lead time becomes more interesting when comparing different nationalities with each other. In this
data set all the reservations are generated in the same manner so the differences are too small to be
interesting. In reality they can be very big. For instance one group likes to book hundreds of days
ahead whilst another will tend to book three weeks or less ahead. For this example we will look at
Belgian guests in the same summer period and produce a line chart for the lead time. To do this follow
these steps:

e Select “Edit Queries”

e Duplicate the summer data set and call it: “Jul_Aug_2018_Bel” (Figure 45)
e Remove the index column in the new data set

e  Filter “country” so that only Belgium remains

e Create a new index column

e Apply & close the new data

e Add a “percentage_reservation” column to this new data set (Figure 41)

e Create a line chart for the lead time (Figure 44)

Wl | = | PowerBl Example - Power Query Editor - o X

Fd Bl Ei =

o in.
invoke Custom
Function (1D

Calumn From Custom | Date Time Duration
Examples = | Column

ate Column
General From Text From Number From Date & Time
@urs(E] < (B ~| ) reservation ~] 48 room_type ~] A% country ~] 123 postcode ~ 123 guests ~ | 123 tead_time ~ 12 Index i QS 23
[ AllData 1| 5-8-201800:00:00 11-8-201700:0000 Camping_sitch Belgium 4192 2 351 1 4 PROPERTES
B Jul_Aug 2018 2 | 58-201800:00:00 13-6-201700:0000 Chalet Belgium 100 4 245 2 Name
2 i Aug 2018 B 3 25-7-201800:00:00 18-6-201700:0000 Chalet Belgium 7038 5 336 3 8 B¢
4 27:8-201800:00:00 24-5-201700:0000 Camping_sitch 801 3 225 4 All Properties
5 15-7-201800:00.00 24-8-201700:0000 Camping_sitch 1933 2 223 5
6 10-8-201800:0000 9-9-201700:00:00 Chal 4502 2] 320 3 4 APPLIED STEPS
7 208-201800:00:00 2-10-201700:0000 Chalet X 5225 2 304 7 Source
8 25-7-201800:00:00 23-6-201700:0000 Camping_sitch Belgium 3932 4 202 8 Navigation
9 | 29-201800:00:00 511-201700:0000 Chalet Belgium 2246 4 203 9 Promoted Headers
10 19-7-2018 00:00:00 8-10-201700:00-00 Camping_pitch Belgium 8879 2 282 10 Changed Type
11 24-7-201800:00:00 25-10-201700:00:00 Chalet Belgium 1898 5 250 1 Renamed Columns
12 21-7-201800:0000 13-21-201700:00:00 Camping pitch Belgium 2107, H 29 12 Replaced Value
13 20-7-2018 00:00:00 16-11-201700:00:00 Camping_pitch Belgium 3529 2 25 13 epacediaie]
14 | 1:6-201800:0000 19-22-201700:00:00 Camping pitch Belgium 7694, 3 25 14
15 | 3-6-201800:0000 30-11-201700:00:00 Chalet Belgium 5327, 3 20 15 N
16 | 5-6-201800:0000 21-21-201700:00:00 Chalet Belgium 2234 2 239 16 it N
17 | 4-9-201800:0000 11-1-2018 00:0000 Chalet Belgium 8676 2 231 17 Added Custom
Changed Typel
18 28-6-2018 00:0000 8-1-2018 00:00:00 Camping_pitch Belgium 7190 2 29 18 ST
19 12-6-201800:0000 11-1-2018 00:0000 Chalet Belgium 4190 2 25 19 ———
20 26-201800:00.00 14-1-2018 00:0000 Camping_pitch Belgium 8868 1 218 2 T
21 1-8-201800:00.00 23-12-201700:00:00 Camping pitch Belgium 77 1 214 n
7 15-7-2018 00:0000 1-1-2018 00:0000 Chilet Belgium 548 q 185 2]

Figure 45. A new summer data set for Belgian guests.

The final result should look like the graph in Figure 46. The filters in the “Edit Queries” window could
be used to look at different countries and/or mix in the different room types. A lot of different lead
time graphs are possible in a data set that contains these variables. Figure 47 shows different booking
patterns that have been seen in real data sets. For some holidays different nationalities might show
the complete opposite behaviour.
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Figure 46. Lead time for all guests (top) and Belgian guests (bottom).
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Figure 47. Different type of reservation behaviour. The colours in the bottom right schematic indicate two countries.
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4. Dashboard

Most dashboards are essentially a collection of the most important graphs that are updated as the
data are updated. In the free version of Power Bl it is not possible to make “true” dashboards. However
we can make something that is visually similar. In this case an overview can be made of graphs that
have been made in the previous chapter (Figure 48). Charts can be arranged in any way the user wants.
Text boxes can be added and key numbers can be added in their own box. The colour of the

background can also be changed.

IR T ————
Paste o Ge
. t Painte Data~ S
o0
= All Guests, All Years

S8 guests by guests Count of country by country Count of country by Year and country

country @Belgium ®Germany ® Netherlands
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July - August 2018, Belgian Guests
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Average all
guests 300 (top)
o2 13 Average July -
o Z20 August 2018
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409 &0
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Average of lead_time
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Figure 48. Dashboard overview.
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Figure 49. Changing the background colour of the page.

We would like more contrast between our graphs and a white background so we can change it to grey
to give them more pop (Figure 49). Make sure to deselect any graphs before changing the colour. To
add a block with an important number, or KPI, (Figure 50) click “Card” under “Visualizations” and select
“lead_time”. Click the down arrow under “Fields” to select the average. The colour can be changed in

the same way as for graphs.
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Figure 50. Adding a KPI box.

ol | | © @ = | PowerBl_Example - Power Bl Desktop

“ Home View Modeling Help

Visualizations >
s E I

b i Wl s
D O S

T R

Fields

Average of lead time ~ X

Drillthrough
Cross-report
Off O—
Keep all filters
on—@

Add drilithrough fields here

B B O =E @

Fields >
P search

~ &, All Data

v DB anival
O  country
v DB departure

O X postcode
ORf2 postcode_dist...
v DB resenation

0O room_ type
~ B Jul_Aug 2018
v OB anival
0O  country
v DB departure
DX guests
DX Index
DX lead_time
DO percentage_re...
OE postcode
~ O reservation
O room_type

ul_Aug 2016_Bel

i oo (% [ B B
= () F
) Copy O A D image i
Paste Get  Recent Enter Edit Refresh  New New  AskA Buttons From From
¥ Format Painter  pata~ Sources+ Data  Queries~ Page~ Visual Question =~  CI8Shapes~ Marketplace File
Clipboard External data Insert Custom visuals

= All Guests, All Years

&g guests by guests

guests
o4

L
®3
LH
o6
L2

10K (35%)

Figure 51. Adding a text box.
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Many examples of dashboards can be found online and tools such as Power Bl allow for a lot of visual

freedom.
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5. Information Sources

This manual provides some examples of what can be done to visualise booking data in Power BI. This
manual is by no means exhaustive and is meant to provide a starting point for data analysis. There is
quite some support for Power Bl which makes learning more about the software easier. Multiple
YouTube channels contain examples and instructions on new features, but also how to get started.
There is a dedicated Power Bl channel as well.

e “Power Bl” channel: https://www.youtube.com/user/mspowerbi
e  “Guy in a Cube” channel: https://www.youtube.com/channel/UCFplvaKzpfvoGaiOvE5VJOw
e “Avi Singh — PowerBIPro” channel: https://www.youtube.com/user/ModernExcel

Technical support for Power Bl can be found here: https://powerbi.microsoft.com/en-us/support/
Which contains extensive documentation on functions and common processes. There is also a forum
for asking questions: https://community.powerbi.com/

For a discussion on which business intelligence tool to use, one can read the following article:
https://technologyadvice.com/blog/information-technology/power-bi-vs-tableau/
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