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ABSTARCT

Cancellations in bookings show a negative impact in the hospitality industry
field while making management decisions. To prevent the negative impact of
the cancellations, they implement a lot of policies along with few overbooking
techniques, this, in turn, can severely damage the income and reputation of that
particular hotel. To prevent this situation, they developed machine learning
models These models use previous data from the hotel and then it gets trained
and predicts the particular booking is going to get cancelled or not We gave
taken two hotels namely Resort hotel and City hotel and then we are going to
make our ML models to predict how the particular actions taken by the hotel
management showing the impact on the hotel revenue and cancellations This,
in turn, makes management rethink about policies and their decisions. Our Ml
models will help management to predict number of cancellations are going to
happen.
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CHAPTER 1
INTRODUCTION

1.1 OUTLINE OF THE PROJECT

The ultimate aim of this project is to predict hotel booking cancellations, and
develop some Machine Learning models with some best accuracy. After
Machine Learning models, use the same data to develop some interactive
reports to ease user’s task whenever they need any information, they can get
it from Power Bi reports and also, they can get future predictions using Machine
Learning models and to check the country-wise bookings and cancellations and
also to view which month has more bookings. So, our ML models will predict
the future bookings based on this experience

1.2 OBJECTIVES OF THE PROJECT

To ease user’s task whenever they need information, they can get from
our power bi report directly by just one click. And they can export the
data in the form tables if needed.

The hotel management has to build such a model that it should send all
the details regarding a hotel to the right customer at right time depending
upon his spending score.

Even though there is a bit of difference between cancellation and no-
show, we are treating both as cancellations for our convenience.
Cancellations mean the customer initially booked a room in a hotel but
canceled again.

No-show means the customer failed to check-in. Some of the
cancellations occur because of comprehensive reasons like changes in
business vacations, change in timings, flight cancellations. But majority
cancellations occur because of customers deal-seeking shows in
figurel.
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1.3 DOMAIN INTRODUCTION:

Python is a widely used general-purpose, high level programming language. It
was created by Guido van Rossum in 1991 and further developed by the Python
Software Foundation. It was designed with an emphasis on code readability,
and its syntax allows programmers to express their concepts in fewer lines of
code.

1.3.1 Basics of Python

Python has a simple syntax similar to the English language. Python has syntax
that allows developers to write programs with fewer lines than some other
programming languages. Python runs on an interpreter system, meaning that

code can be executed as soon as it is written.

1.3.2 Python features

Python is a dynamic, high level, free open source and interpreted programming
language. It supports object-oriented programming as well as procedural
oriented programming. In Python, we don't need to declare the type of variable

because it is a dynamically typed language.

CHAPTER 2
AIM AND SCOPE

2.1 AIM OF THE PROJECT

e The purpose of developing this HOTEL BOOKING CANCELLATION
PREDICTION is to develop some Machine Learning models and to
predict the future bookings and cancellations.

e And to check the country wise bookings and cancellations and also to
view which month has more bookings. So, our ML models will predict the
future bookings based on this experience.

2.2 SCOPE OF THE PROJECT

To ease user’s task whenever they need information, they can get from our
power bi report directly by just one click. And they can export the data in
the form tables if needed



2.3 SOFTWARE REQUIREMENTS

® Operating system: Windows xp,10,8,8.1,7.
® Coding Language: python 3.7

® Data Base: SQL lite
L

IDE: python IDLE 3.7
2.4 HARDWARE REQUIREMENTS

® System: Pentium i5 Processor and above or equivalent
® Processor speed: Minimum 500 MHZ

® Ram: Minimum 256 MB

CHAPTER -3
METHODS AND ALGORITHMS USED
3.1 LINEAR REGRESSION:

Today in many fields Machine learning algorithms are widely used it solves
complex tasks that cannot be solved by humans or by traditional machine
approaches one of the simple and mostly used machine learning approach is
linear regression. For exploratory data analysis Linear Regression is one of the
algorithms that many people use. This is implemented in a place where we
need to predict the output or forecast the information

By using one or more independent variables. This will find the relation between
the input and independent variables with output or dependent variables by
using a gradient descent algorithm. Regression is used in two cases, the first
case is to make predictions based on the previous experience, and the second
case is to find the relations between different variables. Experience means data
in Machine learning.

3.2 K- NEAREST NEIGHBOR ALGORITHM:

A super simple way of classifying data, it is also a supervised learning
technique. And it is a parametric less Algorithm, which is without assumptions
it takes up the data. Since it is not learning from data available for training this
can also be called as lazy or idle learner but during classification the data will



be stored and then it carryout some actions on our data. This algorithm will
search for similarities at the time of classification.

3.2.1 Why KNN?

For example, if we have two categories, A and B, if a new data arrives between
A and B, using KNN it was easy to classify that new data belongs to category
A or B.

3.2.2 Working:

Stepl: Number of neighbors should be collected at first.

Step2: Euclidean distance will be calculated from every data point to N
estimators.

Step3: According to the distance we had calculated nearest neighbor should be
taken

Step4: Now allocate the data points to the group for which the number of
neighbors is highest or greater in number

Step6: Our model is ready.

Based on the EUCLIDEAN DISTANCE also it works.

EUCLIDEAN DISTANCE b/w points A and B given below (1)

ld= V[(x2-x1)2 + (y2-y1)2 (1)

K- Value as a no particular way to determine, will try different ways and find the
best output. Most preferred K=5.

If we go with very less value of K, it will lead to outliers in the model and also it
gives noisy in output

3.2.2.1 Advantages:

Implementation of KNN is quite simple

No discriminative function will be derived from data

If training data is more, our KNN will be more effective

3.2.2.2 Disadvantages:

We need to complete Standardization and normalization prior to the
implementation of KNN.

KNN algorithm is computationally expensive because it needs to calculate
distance for each data point of our dataset.

3.3 DECISION TREE:

It comes under supervised learning, and it has also been used for Regression
as well as classification problems. Mostly performable for classification.

e It maintains a tree structure.

e Internal nodes, data set, branches, decision rules are applicable.
¢ [t takes the features of data sets in the form of nodes.

e Decision rules are taken as arms.

e One output will be given by every leaf node.



e Inadecision tree there are two types of nodes: 1) Decision node. 2) Leaf
node.

e Decision nodes are useful for taking up decisions, branches are there.

e Leaf node is an output for decisions we made, no branches are there.

e In a decision tree, it tries to give a solution in all possible ways, and it's
been represented in a graphical way, it is called a decision tree.

e We use a CART-algorithm to build a decision tree.

e CART is a classification, regression algorithm.

e Initially the decision tree starts with a DECISION NODE called as root
node, then branches, if no branches it will be leaf node.

3.3.1 Why Decision Tree?

Reason 1: It thinks like a human and gives the decision.
Reason 2: Logic is easily understandable.

3.3.2 Working:

Stepl: The starting of the tree should be a root which contains all the variables
or features in our dataset

Step2: To find the best attributes of the dataset we have to go for attribute
selection or Principal component analysis (PCA)

Step3: Later, we have to divide the root to lot of sub-trees using best attributes
or features

Step4:. Now we will pick the decision tree which has the best feature

Step5: We have to repeat the process of making new decision trees using step3
until we reach a stage where no further trees can be built from the features in
dataset

3.3.3 Rules for feature Selection:

1. After dividing the dataset based on attribute, we will measure the change in
entropy; the change is also called as information gain. Information gain
calculates how much details will be provided by a feature in our dataset about
a class. We will use this information gain value to divide the node to build
decision tree. Usually, the Decision tree algorithm tries to boost the IG or
information gain value, and it splits the node which is having the highest Value
of Information gain. Information gain can be calculate using below (4)

IG= E(S) - [(WA) * E(1)] @)

Were,

E= entropy

WA= weighted average

|I= each feature

IG= Information Gain

Entropy: The impurity present in a feature of our dataset is called entropy. It
describes the randomness in data. Entropy can be calculated below (5)

‘ S e-(16/40*sl e + 24/40 * s2_e) (5)




2. Gini Index:
This is the measurement of impurity or cleanness which is used in making
decision tree by CART (Classification and regression Tree) algorithm.

The attribute having Low Gini Index should be given more preference when we
compared to High Gini Index

The Gini Index will be used by CART algorithm to prepare binary splits
Gini Index can be calculated using the below formula (2) and (3):

Gl= 1- TP} (2)

Gi=Gini Index (3)

3.3.3.1 Advantages of the decision Tree:
e For decision-related problems it is very useful.
e For a problem it helps to think about all possible ways.
e |t won’t require much data wrangling compared to other models.

3.3.3.2 Decision Tree Disadvantages:
e Since its having many number of layers it will become complex
e Using Random Forest algorithm over fitting issue can be resolved.
e Itrequires more time for model training or we can say it as computational
complexity

3.4 NAIVE BAYES CLASSIFIER:

This belongs to the probabilistic classifier family and it is based on Bayes’
Theorem. This is also based on kernel density estimation along with simple

Bayesian network. Naive Bayes is a type of classifier that is highly scalable and
it also requires a lot of variables that are linear in the problem. For the
construction of classifiers, we use a simple technique

Like Naive Bayes. There is no other particular algorithm for training some
classifiers, but here we assume a particular feature as independent over any
other feature.

For example, if a fruit like mango which is yellow, round, and has a diameter of
14cm. Now our naive Bayes’ algorithm consider that all these features should
contribute equally or independently for finding whether the fruit is mango or not.

Naive Bayes’ classifier is used very efficiently for some supervised learning
probability models. Naive Bayes uses conditional probability.

k=(c*i) /| Where,

Posterior=K, Prior=c, Likelihood=I, Evidence=I



Interestingly the model or algorithm accuracy is not correlated with the number
of independencies

A)

B)

C)

D)

E)

CHAPTER -4
LITERATURE SURVEY

Predicting cancellations in hotel bookings using machine learning
algorithms is simple and common thing in current scenario. These
cancellations might bring lot of economic losses to management; hence
it is important to predict these cancellations.

This base paper is helpful in explaining how machine learning is applied
in this situation to identify which booking is going to get cancelled and
this in term prevent losses. For accuracy it should be evaluated in real
environment.

Hotel industry is also get affected by the IT industry growth. But the
change and impact are quite slow. Many people are doing research in
testing and implementing new Al technology along with learning
environment in hotels Machine learning is quite trending these days.

The reviews given by customers or Visitors play a major role in
reputation as well as revenue system on the hotel.

But most of the people won’t read all the comments or reviews given by
previous customers of the hotel. These overlooked comments will be
grouped and taken necessary steps and emotional analysis is done.
Then improvement in the service is done

CHAPTER =5
PROPOSED WORK

The main aim of the hospitality industry is to provide the quality services to its
customers which in turn leave a positive impact in their minds. This will create
some positive reputation and reviews. Customer satisfaction is the main aim
of this hospitality industry.
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Fig 2: Monitored data

5.1 Power bi:

Is a Microsoft data analytics tool. This will help any user to prepare interactive
reports using power view. It also allows for data cleaning using power query.
Using power bi service, we can share our dashboard to our team or with client,
it can periodically load the newly added data and also it will send report to the
end user at frequent intervals of time

5.2 Components in Power Bl

Power Bi has big collection of applications which we can use in mobile
devices or on Power Bi desktop application as SaaS product

Power Bl Desktop is a software that we can use for free and it is on-
premises

Power Query will be used for data cleaning

. Power Pivot is for data modeling

Power View is for developing interactive charts

The different components of Power Bl are meant to let users create and
share business insights in a way that fits with their role shows in figure 3.

spy
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4.991.75 8.851.49 13.843.24

Fig 3: Components of Power Bl (Business Insight)



CHAPTER -6
SYSTEM ARCHITECTURE AND METHODOLOGY

The below is the system Architecture of the project shows in figure 4.

SYSTEM ARCHITECTURE

|
‘ B Checking
Accuracy
Create . » B Power Bl
Dashboard | Fdstngtats Desktop

Fig 4: System Architecture

1) First the data is assemblage and then stored in the working directory
2) By using python libraries, we do data wrangling and data analysis

3) Then we go for modeling the data depending on our requirement

4) After all these steps we will build our machine learning models

5) Then we will make the model to interact with the real world and accuracy will
be checked. If the accuracy is good, we will go for building power bi dashboards.
If not the training of the model will be done again, we go for modeling the data
depending on our requirement

6) After all these steps we will build our machine learning models

7) Then we will make the model to interact with the real world and accuracy will
be checked. If the accuracy is good, we will go for building power bi dashboards.

If not the training of the model will be done again.



CHAPTER -7
RESULTS AND DISCUSSIONS

At this stage it allows us to know various predictions for the data shows in figure
5.

LogisticRegression
[[15068 4985]

[ 3571 6179]]
0.7129148072341711

Naive Bayes

[[ 8547 1253]
[10092 9911]]

0.6193336241317988

RandomForest
[[18494 1243]

[ 145 9921]]
0.953427507297923

Decision Tree
[[17788  821]

[ 851 10343]]
0.9438982652753078

KNN
[[18484 1440]

[ 155 9724]]
0.9464818977955239

Fig 5: Predicted data for Hotel Cancelling

CHAPTER -8
CONCLUSION AND FUTURE ENHANCEMENT
8.1 CONCLUSION:

The machine learning model is built and get trained using the past data of the
hotel. In this way it can understand the patterns of cancellations. So, our ML
model can now be able to predict which booking is going to get cancelled and
prevent the loss to hotel management field. And interactive dashboards are built
using powerbi. So, the end client from hotel side can now be able to see and
filter the data and can make on time decisions on their own without human

interference.

10



8.2 FUTURE ENHANCEMENT:

Once after completing all the Machine Learning part, we will move to POWER
Bl which contains all required charts, slicers, cleaning the data, visualization
and exporting the details after filtering. While adding any sales record to our
sales excel sheet, they must add all the required details i.e., order-ID, order
date, ship date, ship mode, customer id, segment, country, region.......... Etc..
The user can also add new measure mean new calculation whenever he or she
thinks it will be useful by just clicking on NEW MEASURE option on the head
ribbon of the POWERI tool. Data visualization is the concept of presenting data
through visuals, such as infographics, chart, Sparkline, and geographic maps
etc. Data visualization provides an efficient and effective way to communicate

concepts in general because the human brain processes visualized information

CHAPTER -9
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CHAPTER - 10

APPENDIX

A. SOURCE CODE &
B. OUTPUTS :

This is our data in the CSV file which contains

hotel

is_canceled

lead_time
arrival_date_year
arrival_date_month
arrival_date_week _number
arrival_date_day_of month
stays_in_weekend_nights
stays_in_week_nights
adults

children

babies

meal

country

market_segment
distribution_channel
is_repeated_guest
previous_cancellations
previous_bookings_not_canceled
reserved_room_type
assigned_room_type
booking_changes
deposit_type

agent
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company
days_in_waiting_list
customer_type

adr
required_car_parking_spaces
total_of_special_requests
reservation_status

reservation_status_date

€ - | 2 search the web... a no:
e [

BE v sen eocelwow  fomuss  Das  Revew  view  Deeloper Acins -

Al - S | hotel "‘
0 hotel_bookings.esv - ® w=
o g = = B B = g i 7 =
1 [hotel is_canceled lead_time  arrival_date_year arrival_date_month arrival_date_week_iarrival_date_day_of_mcstays_in_weekend_stays_in_week_niadults child(=|
2 Resort Hotel 0 342 2015 suly 27 ) o o 2
3 |ResortHotel o 737 2015 uly 27 1 o o 2
4 Resort Hotel 0 7 2015 July 27 1 o 1 1
5 |Resort Hotel o 13 2015 suly 27 1 o 1 f
6 ResortHotel 0 14 2015 uly 27 1 o 2 2
7 ResortHotel o 14 2015 July 27 1 o 2 2
8 |Resort Hotel o o 2015 July 27 1 0 2 2
9 |Resort Hotel o 9 2015 July 27 1 0 2 2
10 |Resort Hotel 1 85 2015 July 27 i o 3 2
11 Resort Hotel 1 75 2015 uly 27 1 o 3 2
12 Resort Hotel 1 23 2015 suly 27 1 o a 2
13 Resort Hotel o 35 2015 July 27 1 o a 2
14 Resort Hotel o 58 2015 July 27 1 0 a 2
15 Resort Hotel o 18 2015 July 27 1 0 a 2
16 |Resort Ho 0 a7 2015 July 27 1 o a 2
17 Resort Hotel 0 68 2015 uly 27 1 o a 2
18 Resort Hotel 0 37 2015 July 27 1 o a 2
19 | Resort Hotel 0 12 2015 July 27 1 o 1 2
20 Resort Hotel o o 2015 July 27 1 o 1 2
21 Resort Hotel 0 7 2015 July 27 1 o a 2
22 |Resort Hotel 0 37 2015 July 27 1 1 a 1
23 Resort Hotel o 72 2015 July 27 1 2 a 2
24 Resort Hotel 0 72 2015 July 27 1 2 a 2 L
A" AT ii5iel_bookings 3" - poe Tl — — : S
Reacy | 23 | [ [EH|m0 g 005 (=) (o} (+)
£ Type here to search =1 g J " B A g

Now we have to import all the necessary libraries
In[ ]:

In [1]: import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns

Now we haveto read the csv file in pandas. And check the top few records
df=pd.read_csv('hotel_bookings.csv')

df.head()
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In [2]: df=pd.read csv( hotel bookings.csv')

df.head()
Oout[2]:
hotel is_canceled lead_time arrival_date_year arrival_date_month arrival_date_week_number arrival_date_day_of_month stays_in_weekend_nights stays_il
Resort
0 Hotel 0 342 2015 July 27 1 0
Resort
1 Hotel 0 737 2015 July 27 1 0
Resort
2 Hotel 0 7 2015 July 27 1 0
Resort
3 Hatel 0 12 2015 July 27 1 0
Resort
Hatel 0 14 2015 July 27 1 0

5 rows x 32 columns

In [31: |df.shape

Now we have to fill all the null values in our data with zero
def data_clean(df):
df fillna(0,inplace=True)

print(df.isnull().sum())

€ - 2 search the web.. afno:
D

_ Home Page - Selectorcreate a - X Hotel Bookings Cancellation Fin- X | - = X

C @ Iocalhost8888/notebooks/Hotel? tputipynb YT Y

" jupyter Hotel Bookings Cancellation Final Output Last Checkpoint: 0772312021 {autosaved) A Logout

File Edit View Insert Cell Kemnel Help Trusted | & ‘Py\hun:& o

B+ %|® B 4 | PR B C P coe v =

1 PrANLLUT. LSOULL| ). Sumy ) ) |

In [7]: data_clean(df)

hotel
is_canceled

lead_time
arrival_date_year
arrival_date_month
arrival_date_week_number
arrival_date_day_of_month
stays_in_ueekend_nights
stays_in_ueek_nights
adults

children

babies

meal

country

market_segment
distribution_channel
is_repeated_guest
previous_cancellations
previous_bockings_not_canceled
reserved_room_type
assigned_room type
booking_changes
deposit_type

agent

company

days in waiting list

B . , ENG 11:21 AM
H P Type here to search ; " N 24-5ep-21 >

9
8
9
8
]
8
a8
]
a8
]
e
]
e
]
8
8
8
9
8
9
8
]
8
a8
]
2]

If we want to see all the null values in the columns below
list=['children’,'adults’,'babies’]
foriin list:

print(‘{} has unique values as {}'.format(i,df[i].unique()))

o/p:-
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0. 1. 2. 10. 3.]

children has unique values as [
[ 2 1 3 4 40 26 50 27 55 0

adults has unique values as
20 6 5 10]
babies has unique values as [ 0 1 2 10 9]

There is some abnormalities in our data,like at the same time children,
adults, babies should not be zero

filter=(df['children]==0) & (df['adults']==0) & (df['babies’]==0)

dfffilter]

Visualise Entire Dataframe where adult,children & babies are 0

Gv Q Search the web... a i @ H
o | Home Page - Selector create 2+ X Hotel Bookings Cancellation Fin- X | - = X
C @ localhost:8888/notebooks/Hotel%20Bookings%20Cancellation%20Final%200utpy v 1= 2
“~ Jupyter Hotel Bookings Cancellation Final Output Last Checkpoint 0772372021 (autosaved) A Logout
File ~ Edt  View Inset Cel  Kemel Help Trusted # |Python3 O
B+ & & B 4 % PR B C B cCode v o=
c hotel is_canceled lead_time arrival_date_year arrival_date_month arrival_date_week_number arrival_date_day_of_month stays_in_weekend_nights st B
2224 Rﬁifg 0 1 2015 October 41 6 0
2409 Rﬁzfg 0 0 2015 Octoper a2 2 0
stg1 Reson 0 36 2015 November a7 20 1
3684 Rﬁ';“g 0 185 2015 December 53 0 1
3708 Rﬁi‘“; 0 185 2015 December 53 20 2
nso20 S 0 107 2017 June 2 2 0
nsee1 O 0 1 2017 June 2 20 0
nezs1 | O 0 44 2017 July 28 15 1
nesse (S 0 2 2017 July 2 15 2
nroer S 0 170 2017 July 30 277 0
180 rows x 32 columns
H £ Type here to search i} - 1 ; | A D ‘E;TGL ;.;:‘::’\1}: B

And now we will apply complement to that filter,so all the above
abnormalities will be get deleted.

data=df[~filter]

data

now we can see all the abnormalities will be get deleted.
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€ - 2 search the web.. ano:

[ | O HomePage-Selectorcreatear X | & Hotel Bookings Cancellation Fine X | == — X
C @ localhost3888/notebooks/Hotel%20Bookings%20Cancellation%20Final%200utput ipynb Y8 1= 3
:Jupyter Hotel Bookings Cancellation Final Output Last Checkpoint: 07/23/2021 (autosaved) A Logout

File Edit View Insert Cell Kemel Help 4 ‘Pymnn:& o
B 4+ @A B 4 ¥ PR B C P Coe v|[e=
In [17]: | data.shape o

out[17]: (11921@, 32)

In [18]: data.head()

Out[18]:
hotel is_canceled lead_time arrival_date_year arrival_date_month arrival_date_week_number arrival_date_day_of_month stays_in_weekend_nights stays_il
Resort
o Hotel 0 342 2015 July 27 1 0
Resort
1 Hotel 1) 737 2015 July 27 1 0
Resort
2 Hotel L 7 2015 July 27 1 0
Resort
3 Hotel 0 13 2015 July 27 1 0
Resort
4 Hoel o 14 2015 July 27 1 0
s
Type Markdown and LaTeX: a®
Where do the guests come from
In [19]: . _reset_index:

47 AM

H O Type here to search

24-5ep-21 L)

Where do the guests come from¢
country_wise_data=data[data['is_canceled']==0]['country'].value_count
s().reset_index()

country_wise_data.columns=['country’,'No of guests']
country_wise_data

o/p:-

W] (1) localhost:3868/notebooks/Hotel%20800kings%20Cancellation%20 Outputipynb 8

: Jupyter Hotel Bookings Cancellation Final Output Last Checkpoint 0772372021 {autosaved) A

File Edit View Insert Cell Kemel Help

B+ & &0 4+ PR B C W Coe v 2
country wise dsta T
out[19]:

country No of guests

0 PRT 20977

1 GBR 9668

2 FRA 8468

3 ESP 6383

4 DEU 6067

161 MMR 1

162 MLI 1

163 ZMB 1

164 NCL 1

165 BFA 1

166 rows % 2 columns

filt=(df['is_canceled]==0)country_ =df[filt]['country'].value_counts().reset

_index()country _
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import folium

from folium.plugins import HeatMap

# show on map

map_guest = px.choropleth(country_wise_data,

locations=country_wise_data['country'],

color=country_wise_data['No of guests'],

hover_name=country_wise_data['country'],

titte="Home country of guests")

Gv Q Search the web... a i g H
o | Home Page - Selector create 2+ X Hotel Bookings Cancellation Fin- X | - = X
C @ localhost:8888/notebooks/Hotel%20Bookings%20Cancellation%20Final%200utputipynb 5 = 3
" Jupyter Hotel Bookings Cancellation Final Output Last Checkpoint 0772372021 (autosaved) A Logout
File  Edit  View Inset  Cell  Kemel  Help Trusied & |Python3 O
B+ s @A B 4 % | PR B C P code v =
No of guests
20k
15k
10k
sk
0
Peonle from all aver the world are ctaving in thece two hotels Most guects are from Portugal and gther countries in Europe 4

H £ Type here to search

Conclusion:- People from all over the world are staying in these two hotels.

m = ' ~ ENG 1Z17PM 54

INTL  24-Sep-21

Most guests are from Portugal and other countries in Europe
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€ - 2 scarch the web.. afno:
o | Home Page - Selector create 2+ X Hotel Bookings Cancellation Fin: X | - — X
<~ C @ localhost3888/notebooks/Hotelt20Bookings%20Cancellation%20Final%200utput ipynb#Hew-much-do-guests-pay-for-a-room-per-night? s 1= 2
* Jupyter Hotel Bookings Cancellation Final Output Last Checkpoint 17/23/2021 (autosaved) A Logout
File ~ Edit  View Insert  Cel  Kemel  Help Trusted | Python 3 ©

B 4| @B 4% PRin B C P Mekiom v =
Fi

How much do guests pay for a room per night?

In [26]: data.head()

out[26]:

hotel is_canceled lead_time arrival_date_year arrival_date_month arrival_date_week_number arrival_date_day_of_month stays_in_weekend_nights stays_ii

Resort

D e 0 42 2015 July 27 1 [
1 R:‘BE 0 737 2015 July 27 1 0
a BEEL 0 7 2015 July 27 1 0
3 Resot 0 13 2015 July 27 1 0
4 Rﬁ‘ﬂ:gl 0 14 2015 July 27 1 0

Both hotels have different room types and different meal arrangements. Seasonal factors are also important. So the prices vary a lot. Since no
currency information is given, but Portugal is part of the European Monetary Union, | assume that all prices are in EUR.

In [27]: data2-data[data[ is_canceled’ ]==8]

n - . , ENG 1223PM
H £ Type here to search — ] INTL 24-Sep-21 Lo

How much do guests pay for aroom per night?

Both hotels have different room types and different meal arrangements.
Seasonal factors are also important. So the prices vary a lot. Since no currency
information is given, but Portugal is part of the European Monetary Union, |

assume that all prices are in EUR.

data2=data[data['is_canceled]==0]
plt.figure(figsize=(12, 8))
sns.boxplot(x="reserved_room_type",

y="adr",

hue="hotel",

data=data?2)
plt.title("Price of room types per night and person”, fontsize=16)
plt.xlabel("Room type", fontsize=16)
plt.ylabel("Price [EUR]", fontsize=16)
plt.legend(loc="upper right")
plt.ylim(0, 600)
plt.show()
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Gv Q. Search the web...

[im] \: Home Page - Selectorcreate a1 X | & Hotel Bookings Cancellation Fin- X | - X

C @ localhosta888/notebooks/Hotelt 20Bookings%20Cancellation%20Fina1%200utputipynb T S -] 2

_ Jupyter Hotel Bookings Cancellation Final Qutput Last Checkpoint: 071232021 (unsaved changes) A Logout
File ~ Edt  View Inset  Cel Kemel  Help Tusted  # |Python3 @
B 4+ @A B 4 & PRin B C P Coe v|[e=
plt.legend(loc="ugper right") B
plt.ylim(e, 60@)
plt.shou()
wo Price of room types per night and person
B Resort Hotel
B City Hotel
500 . .
‘
+
400
= N + ‘
=] .
E 300 M
o $ ¢
o
&
200
100
. . 1 i
< A D G E F H L
Room type
TEm ; ; ¥ By L j ENG 614AM
H O Type here to search 5 Ay rsepn B

This figure shows the average price per room, depending on its type and
the standard deviation. Note that due to data anonymization rooms with

the same type letter may not necessarily be the same across hotels.

plt.figure(figsize=(20, 8))
sns.barplot(x = "total_nights", y = "Number of stays" , hue="hotel",

hue_order = ["City Hotel", "Resort Hotel"], data=stay)

Gv Q. Search the web...
[ | © HomePage-Selectorcreatear X | & Hotel Bookings Cancellation Fin- X | =+

C @ localhost:8888/notebooks/Hotel%20Bookings %20Cancellation%20Final%200utputipynb M oY5  v= 2

— Jupyter Hotel Bookings Cancellation Final Output Last Checkpoint 07/23/2021 (autosaved) A Logout
File  Edit  View Inset  Cell  Kemel  Help Trusted | @ | Python3 O
B+ < @B 4+ ¥ FRun B C W Coe v @
12000
w0000
w00
5 o
£
H
o0
: i
o mi l Aall. 01
1z 3 4 5 & 7 6 3B YD BB

[ ]:

1:

[ o
1 G M
H £ Type here to search i - ] SO e
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Conclusion- Both hotels have different room types and different meal
arrangements. Seasonal factors are also important. So the prices vary a
lot. Since no currency information is given, but Portugal is part of the

European Monetary Union, | assume that all prices are in EUR.

splitting dataset & model Building

from sklearn.model_selection import train_test_split

X_train,x_test,y_train,y_test=train_test_split(x,y,train_size=0.75,random
_state=0)

from sklearn.linear_model import LogisticRegression

logreg=LogisticRegression()

logreg.fit(x_train,y_train)

y_pred=logreg.predict(x_test)

from sklearn.metrics import confusion_matrix

cm=confusion_matrix(y_test,y_pred)

cm

from sklearn.metrics import accuracy_score

score=accuracy_score(y_test,y pred)

score
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from sklearn.model_selection import cross_val_score

score=cross_val_score(logreg,x,y,cv=10)

o/p:- array([0.67796326, 0.71990605, 0.70715544, 0.73081117,

0.75438302,

0.7411291 , 0.57746833, 0.79162822, 0.72653301, 0.73557047])

#fit naive bayes

from sklearn.naive_bayes import GaussianNB

from sklearn.linear_model import LogisticRegression

from sklearn.neighbors import KNeighborsClassifier

from sklearn.ensemble import RandomForestClassifier

from sklearn.tree import DecisionTreeClassifier

models =[]

models.append(('LogisticRegression’, LogisticRegression()))

models.append(('Naive Bayes',GaussianNB()))

models.append(('(RandomForest’, RandomForestClassifier()))

models.append(('Decision Tree', DecisionTreeClassifier()))

models.append((‘'KNN', KNeighborsClassifier(n_neighbors = 5)))

for name, model in models:

print(hame)
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model.fit(x_train, y_train)

# Make predictions.

predictions = model.predict(x_test)

# Compute the error.

from sklearn.metrics import confusion_matrix

print(confusion_matrix(predictions, y_test))

from sklearn.metrics import accuracy_score

print(accuracy_score(predictions,y_test))

print(\n")

o/p:- LogisticRegression
[[15878 5274]

[ 2761 5890]]
0.7303962688319968

Naive Bayes
[[ 8547 1253]
[10092 9911]]
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0.6193336241317988

RandomForest
[[18521 1252]

[ 118 9912]]
0.9540314733416099

Decision Tree
[[17799 825]
[ 840 10339]]
0.9441331409589638

KNN
[[18484 1440]

[ 155 9724]]
0.9464818977955239

This the user interface of POWERBI tool

Gv @ Search the web... an 9 H
Untitled - Power Bl Desktop earch
fle  Home Insert  Modeling  View  Help
Bcetdatavy [ B [ @ By B g Newvisual [E] Zv
d < Visualizations >«
E JEHEMEN -
o
. LA v il §
FHFREOOE
QBB AaE
BEEREE®R
Add data to your report
yourtep WEED DR
Once loaded, your data will appear in the Fields pane. &
s a Vles
Add data fields here
Get data from another source — Drill through
Cross-report
0ff O—
Keep all filters:
o —@
Add drill-through fields here
Pagel |
Page 1 of 1 Update available (cick to download)
" fa . _ ENG  &13AM
H R Type here to search i m o 3 \NTi 06-May-21 E‘
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Powerbu supports almost 100plus data sources:-

€ - @ search the web..

] Untitled - Power Bl Desktop L Search

File Home Insert  Modeling  View  Help

i Newvisual [E] (v

[} Common data sources
-
Add data to your report
Once loaded, your data will appear in the Fields pane.

B ] -] . a

[B slank query ot data s Lol it s e S0 e =

B2 Power Bl Template Apps @ e

Page 1 +

Page 10of 1

£ Type here to search

s A

ano:

Signin @ - =] X

Visualizations
EMERE M o
MR T
MFLOOHE
QBB Aa@D
B v @ E R
VE-fDOR @
& -

T

Values

Add data fields here
Drill through
Cross-report

0ff O—
Keep all filters

on—@

Add drill-through fie

Update available (click to download

A 4p ENG G16AM

INTL 06-May-21 g

After loading the particular data sheet we have to select the name we want to

work on

€ - 2 search the web..

=) Untitled -
Navigator
File Home Insert Mod
Ry Getdata~ [| £
Display Options - o
lisd 4w Sample - Superstorexdsx [6)
e CIE Orders
CIE People
) C1EE Retums
O B Ordersi
CIEH People2
DI Returns3
No items selected for preview
Page 1 +
Page 1 of 1

£ Type here to search

Concel

HETFRSS

Visualizations <
AT = M
Pooh b e W ke
MFEOCO MR
QBT A D
EEEHE-R

i A ]

T

Values

Add data fields here

Drill through
Cross-report
off O—
Keep all ilters
on—e

Add drill-threugh fields here

After loading all the data, it will be available for visualizations, and this can be

seen as
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Q Search the web... amno:

Untitled - Power B

File Home  Insert  Modeling  View  Help
Botdsav [y @ B B Bv| B [BRefesh | | sermios romreporsresdosen &R Publish o

(%} % Filters S > Visualizations > Fields >

0 search EWME

&8 Filters on this page

Build visuals with your data Add data fields here

MEEAR

Select or drag fields from the Fields pane onto the report canvas.

SIMOET

Filters on all pages

Add data fields here

Values

Add data fields

Drill throug

Cross-report

Off O—
Keep all fiters
Row ID
Oon—@
Sales
Add dril-through fields T Segm.
> [ (] ship D.
Pagel | &
Ship
Update available (click to
ENG  626AM
R Type here to search o e

af|lo:

File Home  Insert  Modeling  View Help  Format  Data/ Drill
[y ¥ Betdtav [ @ [B 8 [Bv BPv [B Refresh i Newvisual [E] fhrv New measure & Publish
sl < Visualizations > Fields ?
View Data and Export
® -
[Bales by Sub-Category and Region -
-
BB | Region @Cenie w5em 05000 @ E ~ BB Orcers
— [}
ssok ) o
a
a
a
a
a
s >0
Sub-Category v x a
(w]
Le=ry O Produ
Region v X O  Produ.
E Vi O T Profit
= O % Quanti.
Sales v x
o @ Region
15c Small multiples O ¥ RowlD
Category ) e 4 Add data fields here @ % Sales
. O  Segm.
< |Pie Chart 2.4 Donut Chart 25 Funnel Chart 26 Ribbon Chart 27 Keep Only and Exlude 2.8 View Data and Export Pagel T > O ship .
Page 9 of 10 Update available (click to download)

P Type here to search
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> | A Search the web...

0O search
File Home  Insert  Modeling  View  Help
B Getdatav [ B [B 8 [Bv | BPv [ Refresh | g Newwisual [£] (v New measure @ Publish .
i o < Visualizations > Fields >
Ribbon Chart
e < EHEBER
o 0B B
= fiMwE0QE VR
Y g Am @ O  Categ..
EEEEE R 9 &
= O  Count
0O  Custo..
O  Ccusto.
O ¥ Discou
015M Values > DE' Order ...
Add data fields here O  Order..
O X Postal ...
Drill through O Produ
Cross-report O  Produ
off O— O X Profit
O ¥ Quanti
: . — Keep all filters O Region
: : Year o on —@ O X RowID
Add drill-through fields here D2 ssles
O Segm.
«  PieChan 24 Donut Chart 2.5 Funnel Chart 26 Ribbon Chart | 27 Keep Only and Exiude 2.8 View Data and Export Page 1 + > O ship D...
Page 7 of 10 Update available (click to download)

£ Type here to search

Gv Q Search the web...

Page 6 of 10

P Search
File Home  Inset  Modeling  View  Help
Bcetdatav [y s (B M [Bv BPv [ Refresh i Newvisual [A] R New measure &R Publish
< Visualizations > Fields >
Funnel Chart
O se
1005 -
= ~ B Orders
g °
w Categ...
o=
Values > O Order..
Add data fields here O  Order..
0O X Postal
Drill through O Produ.
Cross-report 0O  Produ..
O O— O ¥ Profit
O % Quanti.
Keep all fiters @
@—=0) O3 RowlD
0s% Add drill-through fields here O L Sales
O  segm..
N g
Pie Chart 24 Donut Chart 2.5 Funnel Chart 256 Ribbon Chart 2.7 Keep Only and Exlude 2.8 View Data and Export Pagel | 4 > OB shipD..
Update available (click to download)

B -

Type here to search
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Gv Q. Search the web...

er Bl Deskiop. L Search Signin @

File Home Insert Modeling View Help

B Getdatav [ B [ 8 [Bv BPv [B Refresh | [} Newvisual [E v New measure (5] G} Publish

) ( Donut Chart )

Sales by Region

Visualizations > Fields >

~ B8 Orders

i
s A

South 391.72K (17.05%) Categ

City
West
725.46K (31.58%)

Count...
Custo...

Custo..

3 Discou.
B Order ...
Order ..
3 postal .
Produ.

Values >
Central Add data fields here

501.24K (21.82..) Drill th h
il roug|

O000000O0O0O0O

East 578.72K (20.55%) Cross-report Erodu.

TE— O % Profit
O ¥ Quanti.

Keep all filters [J  Region

on—@ 0O X RowiD

Add drill-through fields here O X sales

O  Segm.
« » |pie Chart 24 Donut Chart * 2.5 Funnel Chart 26 Ribbon Chart 2.7 Keep Only and Exlude 2.8 View Data and Export Page ! | > O EH ship D

Page 5 of 10 Update available (click to download)

£ Type here to search

G' Q Search the web... afm @ :
File Home Insert Modeling View Help
Bocetdatav [y B [ B [Bv BPv [B Refresh | (i Newvisual [X] v New measure R Publish
v
il < Visualizations > Fields ’
( Pie Chart )
5 .
2 &
= v Orders
Sales by Region _@ 1o
“ O  Categ
0O Gy
south et O Count
391.72K (17.05%) 72545K (31.58%)
O Custo,
O  Custo,
O % Discou
Values > DfE Order..
Add dats fields here 0  Order..
Central Drill through
501... (2.
Cross-report
East off O—
678.78K (20.55%)
Keep all filters
On—@
Add drllthrough fields here O Z sales
O Segm
« o PieChart " 24Denut Chart 2.5 Funnel Chart 26 Ribbon Chart 2.7 Keep Only and Exlude 28 View Data and Expart Pagel | & > CIE shipD..
Page 4 of 10

£ Type here to search

The above charts are the basic charts given by Power BI, from this now we
are going to develop a dashboard

e This is the dashboard that having the overall results of our data
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Q. search the web,

=) powerBi - Power Bl Deskiop L Search

file ~ Home Insert  Modeling  View  Help
(R Getdatav [ 2 [B 8 [Bv BPv [ Refresh | o} Newwisual [£] (v

Profi by Hotel HOTEL BOOKING CANGELLATION FINAL REPORT

Profit by Month country|City Hotel Resort Hotel[ Total
AUS. 2

Profit by Customer Type

Number of stays vs Tatal Nights

Page 2 Pagel | &

Page 1 of 2
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And if we want to filter out the data,we can do this with just by one click on slicer
which is available at left side of the screenshot i.e | want to study and analysis

about Indiana,lowa and cansas.
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