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Amadeus Travel Intelligence  

 

Data Analytic Tasks  

Use Cases  

Åe-Commerce Conversion Rate  

ÅAirline Customers Segmentation  

Technology Point of View  

 

Summary and Conclusion  
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Our mission:  

ñTo provide unique  and actionable insight s  to each  of  our 
customers using advanced technologies ò 
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Our Customer Segments  
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Our Customer Segments & Value Chains  

Data 
Integration  

Data 
Storage  

Data 
Processing  

Data 
Analysis  

Visualization 
& Reporting  

Predictive 
Analytics  

Consulting Services  
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Starting Points  

 

_ Start from business requirements  

ÅñI want to act when the number of booking for a given origin 
and destination decreasesò  

ÅñI want to personalize marketing campaigns to my customersò  

 

_ Do not  start from data  

ÅñI have all the logs that record everything. I know itôs valuable. 
What can we do with them ? ñ 

_ Do not  start from data analysis activity  

ÅñI want to cluster my passengersò  

ÅñI want to apply machine learning to my dataò  

_ Do not  start from technology  

ÅñI know we can solve our business problem using Hadoopò 
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Acquisition  

Raw Data 
Storage  

Preparation  

Data Analysis: 
Stat, Data Mining, 
ML 

Data 
Visualization  

Data Mart 
Storage  

Data Analysis Workflow  
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Acquisition  

Raw Data 
Storage  

Preparation  

Data Analysis: 
Stat, Data Mining, 
ML 

Data 
Visualization  

Data Mart 
Storage  

Data Analysis Workflow  

log files, Amadeus 
feeds, external 
feeds, messaging 
system, web 
scrapping, ftp, rsync , 
é 
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Acquisition  

Raw Data 
Storage  

Preparation  

Data Analysis: 
Stat, Data Mining, 
ML 

Data 
Visualization  

Data Mart 
Storage  

Data Analysis Workflow  

Buch  of disks, 
distributed file 
system, HDFS, 
compression, 
checksum,  
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Acquisition  

Raw Data 
Storage  

Preparation  

Data Analysis: 
Stat, Data Mining, 
ML 

Data 
Visualization  

Data Mart 
Storage  

Data Analysis Workflow  

shell commands,  
visualization for 
exploration, Hadoop, 
Spark, ETL  
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The Importance of Data Preparation  

_ The real data:  

ÅAre Incomplete  

ÅAre Buggy  

ÅCome from different sources, and the quality might vary  
depending on those sources  

 

_ 80 % of data analysis efforts are on data preparation 
(exploration, cleansing, normalization, data 
imputation, é) 

 

_  Understanding the quality of the input is important in 
estimating confidence  of the analysis result  
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Acquisition  

Raw Data 
Storage  

Preparation  

Data Analysis: 
Stat, Data Mining, 
ML 

Data 
Visualization  

Data Mart 
Storage  

Data Analysis Workflow  

Data model, OLAP, 
SQL, No SQL, Key 
value, Query 
Engines, é 
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Acquisition  

Raw Data 
Storage  

Preparation  

Data Analysis: 
Stat, Data Mining, 
ML 

Data 
Visualization  

Data Mart 
Storage  

Data Analysis Workflow  

Counting, 
summarizing, 
modeling, data 
mining, statistical 
machine learning,  

Hadoop, Spark  
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Acquisition  

Raw Data 
Storage  

Preparation  

Data Analysis: 
Stat, Data Mining, 
ML 

Data 
Visualization  

Data Mart 
Storage  

Data Analysis Workflow  

HTML5, java script, 
Tableau, Qlik, é   



Change the Year in the 
Copyright field
1. 
2. 
3. 
 
4. 

Page  17  

branding logo  
Click on placeholder  

Click ôInsertô  
Click óPictureô 

branding  
logo, click Insert  

Align with bottom line  
logo  

©
 2

0
1

5
 A

m
a

d
e

u
s
 I

T
 G

ro
u

p
 S

A
 

Acquisition  

Raw Data 
Storage  

Preparation  

Data Analysis: 
Stat, Data Mining, 
ML 

Data 
Visualization  

Data Mart 
Storage  

Data Analysis Workflow  

log files, Amadeus 
feeds, external 
feeds, messaging 
system, web 
scrapping, ftp, rsync , 
é 

   

Buch  of disks, 
distributed file 
system, HDFS, 
compression, 
checksum,  

   

shell commands,  
visualization for 
exploration, Hadoop, 
Spark, ETL  

Data model, OLAP, 
SQL, No SQL, Key 
value, Query 
Engines, é 

   

Counting, 
summarizing, 
modeling, data 
mining, statistical 
machine learning  

   

HTML5, java script, 
Tableau, Qlik, é   
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Data Analysis Important Skills  

_ Understanding of business requirements and audience  

ÅTo identify the data required to answer the business questions  

ÅTo evaluate and conduct the appropriate data analysis 
techniques depending on the targeted audience  

 

_ Automation of data preparation  

 

_ Data analysis using statistics, machine learning, and data 
mining techniques  

 

_ Creation of compelling and meaningful data visualization 
and telling the story  

 

_ Estimating the confidence level to the result of the analysis  
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Batch vs Real Time  

ÅTraditionally, data analysis are done in batch mode: daily , 
weekly , monthly , yearly  

 

ÅOften times, analysis is only possible when the whole data 
are available for analysis  

 

ÅBig Data platform such as Hadoop  or Spark  are powerful 
tools to do the batch data analysis in large scale  
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Batch vs Real Time  

ÅMore and more companies look for accomplishing business 
actions based on data in real time  

 

ÅMore and more data are continuously generated, e.g. IOT  

 

ÅFor the time constraint , it is often not possible to process 
the whole data  

 

ÅA new set of techniques and algorithms are developed to 
answer this real time requirement  
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Batch vs Real Time  

_ Streaming  algorithms get popular to address the real time 
constraint  

 

_ The algorithms make trade -off between the time of 
execution  and precision  

 

_ Examples:  
ÅBloom Filter  

ÅSketch -based Algorithms  

ÅHyperloglog  

ÅApproximate histogram  

Åé. 

_ See Mining of Massive Datasets (Leskovec , et.al. 2014) and 
Data Streams Models and Algorithms (Aggarwal, 201)  
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Batch vs Real Time  

_ From architectural point of view: Lambda Architecture and 
Kappa Architecture  

 

_ The architectures focus on how to combine the historical  
data and newer  data to answer the user query  

 

_ See Big Data (Nathan, 2015) and Questioning the Lambda 
Architecture (Kreps, 2014)  
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Use Case 1: E -Commerce Conversion Rate  

_ Customer  

ÅAirlines, E -Commerce department  

 

_ Business Objective  

ÅIncrease the e -commerce revenue  

 

_ Business Requirements  

ÅIncrease conversion rate (the ratio of search / booking)  

ÅNeed to have insights on the performance of each product 
proposed (e.g. Origin and Destination)  
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Use Case 1: E -Commerce Conversion Rate  

The diagram is for Illustration only, it is not derived from real data  
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Use Case 1: E -Commerce Conversion Rate  

The diagram is for Illustration only, it is not derived from real data  
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Use Case 1: E -Commerce Conversion Rate  

The diagram is for Illustration only, it is not derived from real data  

Is it because  
 I am more expensive 

than the market?  
 YES 
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Use Case 1: E -Commerce Conversion Rate  

The diagram is for Illustration only, it is not derived from real data  
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Use Case 1: E -Commerce Conversion Rate  

The diagram is for Illustration only, it is not derived from real data  

Distance is not the only possible 
segmentation:  

High Yield/Low Yield, High 
Competition/Medium competition, 
Business/Leisure, é 
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Use Case 1: E -Commerce Conversion Rate  

The diagram is for Illustration only, it is not derived from real data  

Different features: Yield, 
Quality of services, RPK, Load 
Factor, é  
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Use Case 1: E -Commerce Conversion Rate  

The diagram is for Illustration only, it is not derived from real data  

Different 
aggregation/dimension: 
origin/destination, 
origin/destination/type of stay,  

Origin/destination/advance 
purchase, é 
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Use Case 1: E -Commerce Conversion Rate  

The diagram is for Illustration only, it is not derived from real data  
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3.1.1  
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Outlier Analysis  

_ For univariate and data following a normal distribution (or 
assumed to be so):  

ÅCalculate the probability of the occurrence of such data  

 average of search=4500  

 standard deviation=1000  

 point to be checked has search count = 400  

 probability = 2.06 x 10 -5 => outlier  

_ We might want to use the average of its group (e.g. average of 

search for all O&D in blue )  
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Outlier Analysis  

 

 

 

 

 

 

 

 

_ Blue point is outlier, because:  

Å Its distance to the centroid of two other clusters are 
relatively far, or  

Å It is in a cluster of its own  



Change the Year in the 
Copyright field
1. 
2. 
3. 
 
4. 

Page  37  

branding logo  
Click on placeholder  

Click ôInsertô  
Click óPictureô 

branding  
logo, click Insert  

Align with bottom line  
logo  

Outlier Analysis  

 

 

 

 

 

 

 

 

_ X point is outlier, because:  

Å Its distance to the regression line is relatively far  

X 
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Outlier Analysis  

 

 

 

 

 

 

 

 

 

X 

_ For the time series above, the green time series 
contains an outlier because its distance to the 
forecasted one is relatively fare  


