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library(tidyverse)

## ── Attaching core tidyverse packages ──────────────────────── tidyverse 2.0.0 ──
## ✔ dplyr     1.1.3     ✔ readr     2.1.4
## ✔ forcats   1.0.0     ✔ stringr   1.5.0
## ✔ ggplot2   3.4.3     ✔ tibble    3.2.1
## ✔ lubridate 1.9.3     ✔ tidyr     1.3.0
## ✔ purrr     1.0.2     
## ── Conflicts ────────────────────────────────────────── tidyverse_conflicts() ──
## ✖ dplyr::filter() masks stats::filter()
## ✖ dplyr::lag()    masks stats::lag()
## ℹ Use the conflicted package (<http://conflicted.r-lib.org/>) to force all conflicts to become errors

df <- read.csv("Invistico_Airline.csv") # read and store dataset in object df
dim(df) # dimension of dataframe df row = 12880 columns =22

## [1] 129880     22

str(df) #structure of df

## 'data.frame':    129880 obs. of  22 variables:
##  $ satisfaction                     : chr  "satisfied" "satisfied" "satisfied" "satisfied" ...
##  $ Customer.Type                    : chr  "Loyal Customer" "Loyal Customer" "Loyal Customer" "Loyal Customer" 
...
##  $ Age                              : int  65 47 15 60 70 30 66 10 56 22 ...
##  $ Type.of.Travel                   : chr  "Personal Travel" "Personal Travel" "Personal Travel" "Personal Tra
vel" ...
##  $ Class                            : chr  "Eco" "Business" "Eco" "Eco" ...
##  $ Flight.Distance                  : int  265 2464 2138 623 354 1894 227 1812 73 1556 ...
##  $ Seat.comfort                     : int  0 0 0 0 0 0 0 0 0 0 ...
##  $ Departure.Arrival.time.convenient: int  0 0 0 0 0 0 0 0 0 0 ...
##  $ Food.and.drink                   : int  0 0 0 0 0 0 0 0 0 0 ...
##  $ Gate.location                    : int  2 3 3 3 3 3 3 3 3 3 ...
##  $ Inflight.wifi.service            : int  2 0 2 3 4 2 2 2 5 2 ...
##  $ Inflight.entertainment           : int  4 2 0 4 3 0 5 0 3 0 ...
##  $ Online.support                   : int  2 2 2 3 4 2 5 2 5 2 ...
##  $ Ease.of.Online.booking           : int  3 3 2 1 2 2 5 2 4 2 ...
##  $ On.board.service                 : int  3 4 3 1 2 5 5 3 4 2 ...
##  $ Leg.room.service                 : int  0 4 3 0 0 4 0 3 0 4 ...
##  $ Baggage.handling                 : int  3 4 4 1 2 5 5 4 1 5 ...
##  $ Checkin.service                  : int  5 2 4 4 4 5 5 5 5 3 ...
##  $ Cleanliness                      : int  3 3 4 1 2 4 5 4 4 4 ...
##  $ Online.boarding                  : int  2 2 2 3 5 2 3 2 4 2 ...
##  $ Departure.Delay.in.Minutes       : int  0 310 0 0 0 0 17 0 0 30 ...
##  $ Arrival.Delay.in.Minutes         : num  0 305 0 0 0 0 15 0 0 26 ...

summary(df) #summary of df

##  satisfaction       Customer.Type           Age        Type.of.Travel    
##  Length:129880      Length:129880      Min.   : 7.00   Length:129880     
##  Class :character   Class :character   1st Qu.:27.00   Class :character  
##  Mode  :character   Mode  :character   Median :40.00   Mode  :character  
##                                        Mean   :39.43                     
##                                        3rd Qu.:51.00                     
##                                        Max.   :85.00                     
##                                                                          
##     Class           Flight.Distance  Seat.comfort  
##  Length:129880      Min.   :  50    Min.   :0.000  
##  Class :character   1st Qu.:1359    1st Qu.:2.000  
##  Mode  :character   Median :1925    Median :3.000  
##                     Mean   :1981    Mean   :2.839  
##                     3rd Qu.:2544    3rd Qu.:4.000  
##                     Max.   :6951    Max.   :5.000  
##                                                    
##  Departure.Arrival.time.convenient Food.and.drink  Gate.location 
##  Min.   :0.000                     Min.   :0.000   Min.   :0.00  
##  1st Qu.:2.000                     1st Qu.:2.000   1st Qu.:2.00  
##  Median :3.000                     Median :3.000   Median :3.00  
##  Mean   :2.991                     Mean   :2.852   Mean   :2.99  
##  3rd Qu.:4.000                     3rd Qu.:4.000   3rd Qu.:4.00  
##  Max.   :5.000                     Max.   :5.000   Max.   :5.00  
##                                                                  
##  Inflight.wifi.service Inflight.entertainment Online.support
##  Min.   :0.000         Min.   :0.000          Min.   :0.00  
##  1st Qu.:2.000         1st Qu.:2.000          1st Qu.:3.00  
##  Median :3.000         Median :4.000          Median :4.00  
##  Mean   :3.249         Mean   :3.383          Mean   :3.52  
##  3rd Qu.:4.000         3rd Qu.:4.000          3rd Qu.:5.00  
##  Max.   :5.000         Max.   :5.000          Max.   :5.00  
##                                                             
##  Ease.of.Online.booking On.board.service Leg.room.service Baggage.handling
##  Min.   :0.000          Min.   :0.000    Min.   :0.000    Min.   :1.000   
##  1st Qu.:2.000          1st Qu.:3.000    1st Qu.:2.000    1st Qu.:3.000   
##  Median :4.000          Median :4.000    Median :4.000    Median :4.000   
##  Mean   :3.472          Mean   :3.465    Mean   :3.486    Mean   :3.696   
##  3rd Qu.:5.000          3rd Qu.:4.000    3rd Qu.:5.000    3rd Qu.:5.000   
##  Max.   :5.000          Max.   :5.000    Max.   :5.000    Max.   :5.000   
##                                                                           
##  Checkin.service  Cleanliness    Online.boarding Departure.Delay.in.Minutes
##  Min.   :0.000   Min.   :0.000   Min.   :0.000   Min.   :   0.00           
##  1st Qu.:3.000   1st Qu.:3.000   1st Qu.:2.000   1st Qu.:   0.00           
##  Median :3.000   Median :4.000   Median :4.000   Median :   0.00           
##  Mean   :3.341   Mean   :3.706   Mean   :3.353   Mean   :  14.71           
##  3rd Qu.:4.000   3rd Qu.:5.000   3rd Qu.:4.000   3rd Qu.:  12.00           
##  Max.   :5.000   Max.   :5.000   Max.   :5.000   Max.   :1592.00           
##                                                                            
##  Arrival.Delay.in.Minutes
##  Min.   :   0.00         
##  1st Qu.:   0.00         
##  Median :   0.00         
##  Mean   :  15.09         
##  3rd Qu.:  13.00         
##  Max.   :1584.00         
##  NA's   :393

df1 <- na.omit(df) # remove rows with NA
df1 <- df1 %>% select("Customer.Type", "Age", "Type.of.Travel","Class", "Flight.Distance","Gate.location") #selec
t variables to be used
df1$Age <- as.numeric(df1$Age) # change data type to numeric of Age variable
dim(df1) # Dimensions of data frame, row and columns

## [1] 129487      6

#Frequency Table

#Frequency Tables
table(df1$Class, exclude=NULL) #creates frequency table for Business, Eco and Eco Plus accommodations

## 
## Business      Eco Eco Plus 
##    61990    58117     9380

freq_table <-  table(df1$Class) # creates object freq_table for frequency table for Business, Eco and Eco Plus ac
commodations
freq_table <- as.numeric(freq_table) # change data type of freq table to numeric 
print(freq_table)

## [1] 61990 58117  9380

This frequency table shows that out of 129487 passengers , 61990 were on the Business CLass, 58117 were on the Eco, and 9380 on Eco Plus

unique(df1$Customer.Type)

## [1] "Loyal Customer"    "disloyal Customer"

table(df1$Customer.Type, exclude=NULL)

## 
## disloyal Customer    Loyal Customer 
##             23714            105773

There are two types of customers, those who are enrolled in loyalty program and who are not enrolled, disloyal customers. This table shows that
out of 129487 passengers , 23714 passengers are not enrolled in the loyalty program and 105773 are enrolled.

#Tables of Proportion

loyalty <- prop.table(freq_table) #creates table of proportion 
prop.table(table(df1$Customer.Type, df1$Class),margin =1)

##                    
##                       Business        Eco   Eco Plus
##   disloyal Customer 0.38837817 0.57316353 0.03845829
##   Loyal Customer    0.49899313 0.42094864 0.08005824

38.83% of passengers in business class are not members of the loyalty program, while 57.31% of Eco and 3.85% of Eco Plus. However 49.89%
passengers in business class are loyal customers, 42.09% in Eco and 8.00% in Eco Plus.

unique(df1$Type.of.Travel)

## [1] "Personal Travel" "Business travel"

df1$Travel.Type <- ifelse(df1$Type.of.Travel =="Personal Travel",1,0)
table(df1$Class,df1$Travel.Type)

##           
##                0     1
##   Business 59325  2665
##   Eco      25231 32886
##   Eco Plus  4889  4491

prop.table(table(df1$Class, df1$Travel.Type),margin=1)

##           
##                    0         1
##   Business 0.9570092 0.0429908
##   Eco      0.4341415 0.5658585
##   Eco Plus 0.5212154 0.4787846

 prop.table(table(df1$Class, df1$Travel.Type),margin=2) #Proportions are calculated based on Travel.Type

##           
##                     0          1
##   Business 0.66325675 0.06655512
##   Eco      0.28208396 0.82128765
##   Eco Plus 0.05465929 0.11215723

From the output above, proportions are calculated based on Travel Type. The numbers in each cell indicate the count of each combination of
values in the dataset. From the total of personal and business travel types, Business class passengers are close to 6.65% have personal travel
type, and 66.32% are in business travel, while 82.12% of Eco passengers are on personal travel type, 28.20% on business travel and 11.21% in
Eco Plus in personal travel and 5.46% are travelling for business. It can be concluded that Eco passengers with personal travel type are the
majority of the population.

#Histogram

#Histogram of Passengers according to Age
mean(df1$Age)

## [1] 39.42876

sd(df1$Age)

## [1] 15.1176

hist(df1$Age)

 Based on the histogram, most

passengers are 20 to 60 years of age, with a mean age of around 40, and standard deviation of 15.1176

#Histogram age distribution of loyal and disloyal passengers

df1$disloyal <- ifelse(df1$Customer.Type=="disloyal Customer",1,0)
hist(df1$Age[df1$disloyal==1])

 Among the passengers without

loyalty program the largest segment belongs between the age range of 20-25 followed by 26-30, 36-40 and 31-35.

unique(df1$Gate.location)

## [1] 2 3 4 1 5 0

#Density Histogram
hist(df1$Age[df1$Gate.location==1],
     freq=FALSE)

hist(df1$Age[df1$Gate.location==2],
     freq=FALSE)

hist(df1$Age[df1$Gate.location==3],
     freq=FALSE)

hist(df1$Age[df1$Gate.location==4],
     freq=FALSE)

hist(df1$Age[df1$Gate.location==5],
     freq=FALSE)

Comparing the histograms, travellers with age 20-40 are mostly in gates 3 and 4. Followed by gates 2 and 1. Gate 5 has the lowest number of
passengers from 20-25.

#Density Histograms

hist(df1$Flight.Distance)

#Analyzing the mean distance traveled by each class accommodation

mean(df1$Age) # The mean Age for passenger is 39.42

## [1] 39.42876

summary(df1$Age)

##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##    7.00   27.00   40.00   39.43   51.00   85.00

unique(df1$Class) #There are three unique accomomdation classes, Business, Eco and Eco Plus.

## [1] "Eco"      "Business" "Eco Plus"

df1$Business <- ifelse(df1$Class =="Business",1,0)
Business_Mean_Distance<- mean(df1$Flight.Distance[df1$Business==1]) 
Personal_Mean_Distance<- mean(df1$Flight.Distance[df1$Business==0]) 
df1$Eco <- ifelse(df1$Class =="Eco",1,0)
Eco_Mean_Distance<- mean(df1$Flight.Distance[df1$Eco==1]) 
df1$Eco_Plus <- ifelse(df1$Class =="Eco Plus",1,0)
Eco_Plus_Mean_Distance<- mean(df1$Flight.Distance[df1$Eco_Plus==1]) 
boxplot(Business_Mean_Distance, Eco_Mean_Distance, Eco_Plus_Mean_Distance)

 Around 39 years old is the mean age

of travellers. While the mimimum age is 7 and the maximum is 85. There are three unique accomodation classes, Business, Eco and Eco Plus.
Business Class passengers travel an average odf 2157.53 miles Eco Class passengers travel an average of 1818.88 miles. Eco Plus passengers
travel an average of 1788.80 miles.

df1$loyal <- ifelse(df1$Customer.Type =="disloyal Customer", 1,0) # new variable, if loyal = 1, else 0 
df1$Business <- ifelse(df1$Class =="Business",1,0)
sd((df1$Flight.Distance[df1$disloyal==1])) #Standard deviation of disloyal customers

## [1] 587.6168

sd((df1$Flight.Distance[df1$disloyal==0])) # Standard deviation of loyal customers

## [1] 1101.375

hist(df1$Flight.Distance[df1$disloyal==1]) # Histogram of Non Loyal Customers' Flight Distance

hist(df1$Flight.Distance[df1$disloyal==0]) # Histogram of Loyal Customers' Flight Distance

Among disloyal customers, the average difference between the passengers’s flight distance and the mean is 587.61 miles. Among loyal
customers, the average difference is 1101.37 miles. It is apparent on the histograms , that the distribution of disloyal customers is more
concentrated around the mean than the distribution of loyal customers.

#Variance

var((df1$Flight.Distance[df1$Business==1]))

## [1] 1452034

var((df1$Flight.Distance[df1$Eco==1]))

## [1] 625241.6

var((df1$Flight.Distance[df1$Eco_Plus==1]))

## [1] 690860.2

Variance is a measure of spread of distribution. From the output above, Business Class’ has the highest flight distance variance is 1452034,
followed byEco Plus which has a variance of 690860.2, lastly Eco class has 625241.6

#Standard Deviation

sd((df1$Flight.Distance[df1$Business==1]))

## [1] 1205.004

sd((df1$Flight.Distance[df1$Eco==1]))

## [1] 790.7222

sd((df1$Flight.Distance[df1$Eco_Plus==1]))

## [1] 831.18

hist((df1$Flight.Distance[df1$Business==1]))

hist((df1$Flight.Distance[df1$Eco==1]))

hist((df1$Flight.Distance[df1$Eco_Plus==1]))

 Standard deviation is the square root

of variance, which si better off as a measurement of spread among observations. Among business class passengers, the average difference
between the passengers’s flight distance and the mean is 1205.004 miles, while 790.72 among Eco passengers and 831.18 miles among Eco
Plus passengers. Among loyal customers, the average difference is 1101.37 miles. It is apparent on the histograms , that the distribution of Eco
customers’ flight distance is more concentrated around the mean than the distribution of Eco Plus and Business class.

#Boxplot
summary(df1$Flight.Distance)

##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##      50    1359    1924    1981    2543    6951

  ggplot(df1, aes(x = Customer.Type, y = Flight.Distance))+
    geom_boxplot()+
    coord_cartesian(ylim = c(0,10000))+
    labs(title = "Boxplot of the Flight Distance of Loyal and Non Loyal Passengers")
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table(df1$Class)

## 
## Business      Eco Eco Plus 
##    61990    58117     9380

freq_table <- table(df1$Class)
print(freq_table)

## 
## Business      Eco Eco Plus 
##    61990    58117     9380

prop.table(freq_table)

## 
##  Business       Eco  Eco Plus 
## 0.4787353 0.4488250 0.0724397

summary(df1$Flight.Distance)

##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##      50    1359    1924    1981    2543    6951

  ggplot(df1, aes(x =, Type.of.Travel, y = Flight.Distance))+
    geom_boxplot()+
    coord_cartesian(ylim = c(0,10000))+
    labs(title = "Boxplot of Flight Distance for Business Travel and Personal Travel")

  table(df1$Customer.Type, df1$loyal)

##                    
##                          0      1
##   disloyal Customer      0  23714
##   Loyal Customer    105773      0

For passengers who are in a Business travel, the mean flight distance is around 2000 miles, and customers with Personal travel has a flight
distance mean is around 1800 miles. Business travel has outlier observations around 4800 to 7300 miles, while personal travel distance, has
outlier observations around 3700 miles to 7300 miles.

All_Class_mean <- (Business_Mean_Distance + Eco_Mean_Distance + Eco_Plus_Mean_Distance)/3
print(All_Class_mean)

## [1] 1923.36


