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Image from Cognitive Class

Python is a computer programming language often used to build
websites and software, automate tasks, and conduct data analysis. Python
is commonly used for developing websites and software, task
automation, data analysis, and data visualization. Since it’s relatively easy
to learn, Python has been adopted in many fields.

Python has become a staple in data science, allowing data analyst and
other professionals to use the language to conduct complex statistical
calculations, create data visualizations, build machine learning
algorithms, manipulate and analyze data, and complete other data-
related tasks.

In this article we want to practice the use of Python in Data Analysis to
solve some business questions. This is second exercise from Myskill Data
Analysis Bootcamp that I already took for about the past one and a half
month, and I want to share it here. You can check the previous exercise
and also the next exercise through the links below:

Exercise 1: SQL for Data Analysis with PostgreSQL

Exercise 3: Data Visualization for Data Analysis with Google Data Studio

We use Google Colab as a tool to perform Python. The Google

https://cognitiveclass.ai/courses/data-visualization-python
https://www.coursera.org/articles/what-is-python-used-for-a-beginners-guide-to-using-python
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Colaboratory (Colab) is a notebook (like a Jupyter Notebook) where we
can run Python code in our Google Drive. We can write text, write code,
run that code, and see the output all in line in the same notebook. You
can check here to know how to add Colab to your Google Drive.

Image from Hwlibre

The first thing we do is importing several Python libraries that we need to
do the exercise. There are:

Pandas library (pd). It is used for working with data sets and has
functions for analyzing, cleaning, exploring, and manipulating data.
Pandas stands for Python Data Analysis. Click here for more

https://www.freecodecamp.org/news/google-colaboratory-python-code-in-your-google-drive/
https://www.hwlibre.com/google-colaboratory/
https://www.w3schools.com/python/pandas/default.asp
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information.

NumPy library (np). It is used for working with arrays and has
functions for working in domain of linear algebra, fourier transform,
and matrices. NumPy stands for Numerical Python. Click here for
more information.

Matplotlib libary. It is used to create graphs and plots by using Python
scripts. It has a module named pyplot (plt) which makes things easy
for plotting by providing feature to control line styles, font properties,
formatting axes etc. Click here for more infromation.

Seaborn library (sns). It is a Python data visualization library based
on matplotlib and provides a high-level interface for drawing
attractive and informative statistical graphics. Click here for more

Regular Expression module (re). It is a sequence characters that
forms a search pattern and can be used to check if a string contains
the specified search pattern. Click here for more information.

Here is the code we can use to import those libraries:

import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
import seaborn as sns
import re
sns.set()

https://www.w3schools.com/python/numpy/default.asp
https://www.tutorialspoint.com/python_data_science/python_matplotlib.htm
https://www.w3schools.com/python/python_regex.asp
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After that, we import the dataset. For this exercise, we’re going to use
Hotel Booking Demand Dataset (hotels.csv). For importing the dataset in
CSV from the URL link, we can use this code:

The dataset doesn’t have unique identifier column, so we add the ‘id’
column as a unique identifier. Here is the code we can use:

df_hotels = df_hotels.reset_index().rename(columns={'index':'id'})

Now, we’re ready to do the exercise!

Question 1:
Create a function with one argument formed in DataFrame to check the data
type, the number of null values, the percentage of null values and the number
of unique values for each column!

To answer the question above, we can use this code to create function to
check the needed values above for each column in DataFrame:

df_hotels = pd.read_csv('https://raw.githubusercontent.com/rfordatascience/tidytuesday/master/data/2020/2020-02-11/hotels.csv')

def check_values(df):
    data = []

https://raw.githubusercontent.com/rfordatascience/tidytuesday/master/data/2020/2020-02-11/hotels.csv
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And here we can check the needed values for each column of the
DataFrame using this code:

check_values(df_hotels)

The output of the code:

    for column in df.columns:
      data.append([
                  column, \
                  df[column].dtype, \
                  df[column].isna().sum(), \
                  round(100*(df[column].isna().sum()/len(df)),2), \
                  df[column].nunique()
                  ])
    return pd.DataFrame(columns=['Data_Features','Data_Type','Null','Null_Percentage','Unique_Value'], data=data)

Data_FeaturesData_Type NullNull_PercentageUnique_Value

0 id int64 0 0.00 119390

1 hotel object 0.00 2

2 is_canceled int64 0 0.00 2

3 lead_time int64 0.00 479

4 arrival_date_year int64 0 0.00 3

5 arrival_date_month object 0 0.00 12

6 arrival_date_week_number int64 0.00 53

7 arrival_date_day_of_month int64 0.00 31
8 stays_in_weekend_nights int64 0 0.00 17

9 stays_in_week_nights int64 0 0.00 35
10 adults int64 0 0.00 14
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Question 2:
How many visitors are there who cancel the reservation and who don’t? And
from that number draw conclusions about the proportions of each!

First, we can use the value_counts() to count value of the column we
need. As the question asked is how many visitors who cancel the
reservation and who don’t, so the column needed is ‘is_canceled’ column.
So, here is the code we can use:

df_hotels.is_canceled.value_counts()

The one who cancel the reservation is valued as 1 and the one who don’t
is valued as 0 in ‘is_canceled’ column. Here is the output of the code:

Secondly, we can use the normalize=True inside the brackets of
value_counts() to normalize the values so we can see the proportion of
each value. So, here is the code we can use:

df_hotels.is_canceled.value_counts(normalize=True)

10 adults int64 0 0.00 14
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Here is the output of the code:

At last, for better way to know the proportion of the values, we can
visualize the values above with the countplot. Here is the code we can
use:

sns.countplot(data=df_hotels, x='is_canceled')
plt.title('Cancelled')
plt.show()

Here is the output of the code:
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Question 3:
a) For “City Hotel”, what is the percentage of canceled reservations?
b) For “Resort Hotel”, what is the percentage of canceled reservations?
c) What type of hotel that has the bigger percentage of canceled reservations?

For the specific condition above, we can use ‘==’ to determine the value
we’re looking for. For example, if we want to know the values only for
“City Hotel”, so the column ‘hotel’ should be written hotel==‘City Hotel’.
The other condition is to know the value only for canceled reservations,
so the column ‘is_canceled’ should be written is_canceled==1.

To compute the percentage of canceled reservations, we can use formula
100*(total canceled reservation/total reservation). To make it round, we
can add round in the beginning and then 2 to make it 2 decimals at the
end.

a) So, here is the code we can use to answer the question:

Here is the output of the code:

b) So, here is the code we can use to answer the question:

round(100*(len(df_hotels[(df_hotels.hotel=='City Hotel')&(df_hotels.is_canceled==1)])/len(df_hotels[df_hotels.hotel=='City Hotel'])),2)
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Here is the output of the code:

c) Based on the values above, we can conclude that City Hotel has the
bigger percentage of canceled reservations, with the value up to 41,73%.

Question 4:
Filter data so that it only displays the visitors who don’t cancel the reservation
and save the result in df_checkout variable!

Almost the same as Question 3, for specific condition to only displays the
visitors who don’t cancel the reservation, we can use is_canceled==0 and
defined it as df_checkout variable that means it is only the visitors who
successfully checked out the reservation (not cancel the reservation).

So, here is the code we can use:

df_checkout = df_hotels[df_hotels.is_canceled==0]

Question 5:

round(100*(len(df_hotels[(df_hotels.hotel=='Resort Hotel')&(df_hotels.is_canceled==1)])/len(df_hotels[df_hotels.hotel=='Resort Hotel'])),2)
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a) Show the number of reservations per month of arrival for each type of hotel!
b) Then in which month there are the most reservations in each type of hotel?
Make a conclusion whether the trend is the same in both types of hotels?
c) Do as point B but with the name of the month that has been mapped into
months in numbers!

note: for this and subsequent questions will use the df_checkout dataframe.

a) To show data based on the number of reservations per month of arrival
and per type of hotel, we can use groupby() and write the grouping of
column used inside the brackets, which are [‘hotel’] and
[‘arrival_date_month’].

Then, to show the number of reservations itself, we can count the unique
values of reservation id from column ‘id’ with [‘id’].nunique().

So, here is the code we can use:

df_checkout.groupby(['hotel','arrival_date_month'])['id'].nunique()

Here is the output of the code:
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b) Based on the output above, we can roughly see that the most
reservations in each type of hotel were occurring in the same month,
which is August.

c) To change the name of the months into months in numbers, we can
use this code:

import calendar

month_dict = {month: index for index, month in enumerate(calendar.month_name) if month}
month_dict
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To show the output after we change the name of months into months in
numbers, we use the same code as used in 5a. Then, here is the output we
get:

For better way to show the number of reservations itself per month of
arrival for each type of hotel, we can visualize the values above with the
countplot. Here is the code we can use:

df_checkout['arrival_date_month_number'] = df_checkout['arrival_date_month'].map(month_dict)
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sns.countplot(data=df_checkout, x='arrival_date_month_number',hue='hotel')
plt.xlabel('arrival date month')
plt.ylabel('total reservations')
plt.title('Total Reservations per Month of Arrival for each Type of Hotel')
plt.show()

Here is the output of the code:

Based on graph above, we can strengthen the statement in 5b that both
type of hotel (City Hotel and Resort Hotel) has the most reservations in
August. They also have the same trend pattern.

Question 6:
a) Create a new column named arrival_date which contains complete
information about the year, month, and date of arrival!
b) Change the column to datetime type!
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a) To combine the value of year, month, and date of arrival, we have to
change the data type from datetime to string first, so we can add or
combine one value to another. We can use astype() to change the datatype
and add ‘str’ inside the brackets to change datatype into string. We
change all the three of year, month, and date of arrival datatype into
string.

In month and date of arrival we want to add ‘0’ if there is only single digit
so it turns into 2 digits of number. We can use str.pad(2,fillchar=‘0’).

After that, we can combine all three values of year, month, and date of
arrival into one value with adding ‘ — ’ as connector.

Lastly, we defined that combined value in a new column named
‘arrival_date’.

So, here is the code we can use:

The backslash symbol ( \ ) at the end of line is used to extend the current
logical line over across to the next physical line.

To check the values of ‘arrival_date’ column we just made, we can use this

df_checkout['arrival_date'] = \
  df_checkout['arrival_date_year'].astype('str') + '-' +\
  df_checkout.arrival_date_month_number.astype('str').str.pad(2,fillchar='0') + '-' +\
  df_checkout.arrival_date_day_of_month.astype('str').str.pad(2,fillchar='0')
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code:

df_checkout['arrival_date']

Here is the output of the code:

b) As we know that the datatype of arrival_date is string, so we want to
change it back to datetime by using this code:

df_checkout['arrival_date'] = pd.to_datetime(df_checkout.arrival_date)
df_checkout['arrival_date']

Question 7:
Create two dataframe containing:
a) Daily reservation (df_daily_reservation)
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b) Average of daily reservation per week (df_avg_daily_reservation_per_week)

a) First, we define the df_daily_reservation as the name of dataframe in
the beginning of the code. Then, to create dataframe containing daily
reservation, we take data from ‘df_checkout’ and count the reservations
using size() based on how many it appears in each ‘arrival_date’. Then we
can rename the column name using rename(). The full code is shown
below:

Here is the output of the code:

df_daily_reservation = df_checkout.resample('D', on='arrival_date').size().reset_index().rename(columns={0:'daily_reservation'})
df_daily_reservation
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For better way to show the number of daily reservations, we can visualize
it with the lineplot. Here is the code we can use:

Here is the output of the code:

plt.figure(figsize=(10,4))
sns.lineplot(data=df_daily_reservation, x='arrival_date', y='daily_reservation')
plt.title('Daily Reservation', fontsize='x-large')
plt.show()
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b) First, we define the df_avg_daily_reservation_per_week as the name of
dataframe in the beginning of the code. Then, to create dataframe
containing average of daily reservation per week, we take data from
‘df_checkout’ and count the average using mean() based on average of
how many it appears in each ‘arrival_date’ per week. We can also add
round in the beginning and then 2 to make it 2 decimals at the end. Then
we can rename the column name using rename(). The full code is shown
below:

For better way to show the number of average of daily reservations per
week, we can visualize it with the lineplot. Here is the code we can use:

df_avg_daily_reservation_per_week = round(df_checkout.resample('D', on='arrival_date').size().reset_index().rename(columns={0:'avg_daily_reservation_per_week'}).resample('W', on='arrival_date')['avg_daily_reservation_per_week'].mean().reset_index(),2)
df_avg_daily_reservation_per_week
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Here is the output of the code:

Question 8:
a) What is the average ADR (Average Daily Rate) based on hotel type and
customer type?
b) Which type of customer has the highest the average of ADR in each type of
hotel?

a) Almost same with Question 5, here we use group(). To show data based
on the hotel type and customer type, we can use groupby() and write the
grouping of column used inside the brackets, which are [‘hotel’] and
[‘customer_type’].

plt.figure(figsize=(10,4))
sns.lineplot(data=df_avg_daily_reservation_per_week, x='arrival_date', y='avg_daily_reservation_per_week')
plt.title('Average of Daily Reservation per Week', fontsize='x-large')
plt.show()
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Then, to show the mean of ADR, we can use mean() of the value in ‘adr’
column written as [‘adr’].mean(). We can also add round in the beginning
and then 2 to make it 2 decimals at the end.

So, here is the code we can use:

round(df_checkout.groupby(['hotel','customer_type'])['adr'].mean(),2)

Here is the output of the code:

b) Based on mean value above, we can see that the type of customer has
the highest average of ADR in each type of hotel is Transient.

For better way to show the full distribution of the data for each customer
type of the two hotel types, exclude mean, we can visualize with boxplot.
Here is the code we can use:
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plt.figure(figsize=(8,6))
sns.boxplot(data=df_checkout, x='adr', y='hotel',hue='customer_type')
plt.show()

Here is the output of the code:

For the information of how to read boxplot shown below:
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source: https://www.simplypsychology.org/

Question 9:
By using the ‘df_country’ dataframe which contains the country name and
country code information, show the 10 countries with the largest number of
reservations!

First, we’re going to add Countries Codes and Coordinates.csv Dataset
from the URL link using this code:

Then, we adjust the value of three alpha code of country name in the
‘df_country’ so it will be the same as the value of three alpha code of
country name in the ‘df_checkout’. We can erase the double quotation
mark ( “ ” ) of the value in the ‘Alpha-3 code’ column and then define as
‘code’ column. Here is the code we can use:

df_country = pd.read_csv('https://gist.githubusercontent.com/tadast/8827699/raw/f5cac3d42d16b78348610fc4ec301e9234f82821/countries_codes_and_coordinates.csv')

https://www.simplypsychology.org/
https://gist.githubusercontent.com/tadast/8827699/raw/f5cac3d42d16b78348610fc4ec301e9234f82821/countries_codes_and_coordinates.csv
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After that, we can merge ‘df_checkout’ with ‘df_country’ and define as
‘df_merged’ variable. We can use this code:

df_merged = pd.merge(df_checkout[['id','country']],
                     df_country[['Country','code']],
                     left_on='country',
                     right_on='code',
                     indicator=True,
                     how='left')
df_merged

So, ‘df_merged’ looks like this:

df_country['code'] = df_country['Alpha-3 code'].str.replace('"','').str.strip()
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To show the 10 countries with the largest number of reservations, we can
use value_counts().head(10) of the ‘Country’ column in ‘df_merged’. Here
is the code we can use:

df_merged.Country.value_counts().head(10)

Here is the output of the code:
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For better way to show top 10 countries with the largest number of
reservations, we can visualize it with horizontal bar chart plot.barh().
Here is the code we can use:

Here is the output of the code:

df_merged.Country.value_counts().head(10).sort_values(ascending=True).plot.barh()
plt.xlabel('total reservation')
plt.ylabel('country')
plt.title('10 Countries with the Largest Number of Reservations')
plt.show()
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Question 10:
a) How many average guests stay for each reservation?
b) Based on the dataset, what is the highest number of guests? Also show the
reservation data row that has the highest number of guests.

a) There is no column yet that shows total guests in each reservation, so
we create new column first. Total guests can be counted by summing up
the value in column ‘adults’, ‘children’ and ‘babies’. So, here is the code we
can use to create new column named ‘total_guest’:

Then, we can count the average guests stay for each reservation using
mean(). We can also add round in the beginning and then 0 to make it

df_checkout['total_guest'] = df_checkout.adults + df_checkout.children + df_checkout.babies
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round number because the data is number of people. Here is the code we
can use:

round(df_checkout.total_guest.mean(),0)

Here is the output of the code:

So, the average guests stay for each reservation is 2 people.

b) To find the highest number of guests stay in a reservation, we can use
max(). Here is the code we can use:

df_checkout.total_guest.max()

Here is the output of the code:

We can also show the reservation data row which has the highest number
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of guests. At the end of code, we use .T to transpose the form of one data
row into one data column for easy reading. Here is the code we can use:

df_checkout[df_checkout.total_guest==df_checkout.total_guest.max()].T

Here is the output of the code:
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