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• Give an overview on the salient features of 
Big Data 

• Discuss how these features impact on 
paradigm change on 

– Tourism business analytics 

– Tourism statistics through the use big data 

Talk Objectives 



• What is big data anyway? 
• What new opportunities big data create 

to modern society?  
• What are the challenges of big data? 
• What are the use Big Data in Tourism and 

Hospitality? 
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• Big data has become a pervasive phrase and a big issue in 
all aspects of life:   
• Science,     Business,       Tourism,   Hospitality,    Healthcare,    

Media, Government,  Social networks,     National security,  and 
etc.  

• McKinsey Global Institute (MGI)  
• The next frontier for innovation, competition, and productivity 

• Key basis of competition and growth for individual firms. 

• New gold: (Open Data Initiative, European Commission) 

Big Data Spotlight 



Paradigm Shift in Data Sourcing 

Conventional Model:  

• Only few corporations produce data 

and the rest of us consume it.  

CERN 

Producer 

Scientists 

• CERN’s Large Hydron Collider 
generates 15 PB a year 

• Scientists around the world use it 

New Model:  
• All of us are generating data, and all of us 

are consuming data  

• Two ways (e.g., businesses advertise 
and follow consumers opinion on 
social media such as 
• Facebook - Facebook has >1.15 

billion active users,  
• Twitter - 500 million tweets sent 

per day. 



Changing Data Landscape 

Online Transaction 
Processing   (DBMSs) 

Online Analytical 
Processing   (Data 
Warehousing) 

Big Data Architecture & 
Technology start 
emerging 



• The commonly cited definition is based on  
some Vs: 
– Volume (terabytes, petabytes scale),  

– Velocity (Time sensitive)  

– Variety (heterogeneity),  

– Veracity (data uncertainty)  

Definition of Big Data 



• From known recorded time 
until 2003, 5 billion 
gigabytes of data created.  

• The same amount (5 billion 
gigabytes) was created  

– every two days in 2011.  

– every 10 minutes in 2013. 

– every 1 minute in 2015. 

– every 1 second in 2017. 

 

How much data are there in the world? 



Examples of Massive Data Volume 

increasing at the rate of 
2.5 quintillion ( 2.5 x 1018) 
bytes /day ra

te
 

Zettabyte (1021)  Exabyte (1018) Petabyte (1015) 

Size (bytes) 



Who’s Generating Big Data? 

Individual 

Social 
Media 

Gaming 

Entertain 

Banking 
Finance 

 
Our 

Known 
History 

 

Online 
Purchase 



Who’s Generating Big Data 

Social media 

and networks 

(all of us are 

generating data) 

Scientific instruments 

(collecting all sorts of data)  

Smart devices  

(tracking all objects 

all the time) 

Sensor technology 

and networks 

(measuring all kinds 

of data)  



Big Data Problem Statement 
Objective: Cost effectively manage, process and analyze all available 
data to extract value and knowledge from them. 

ERP 
CRM RFID 

Website 

Network Switches 

Social Media 

Billing 

Data sources 

unstructured, 
structured, 
streaming, 
Interactive, 
batch 

We need to do all of following: 
• analyze clickstreams,  
• mine customer reviews,  
• monitor Twitter traffic,  
• store and manage video, & 
• search unstructured 

documents. 

ERP: Enterprise 
resource planning 
CRM: Customer relation 
manager 



What’s Driving Big Data 

- Ad-hoc querying and reporting 
- Data mining techniques 
- Structured data, typical sources 
- Small to mid-size datasets 

- Optimizations and predictive analytics 
- Complex statistical analysis 
- All types of data, and many sources 
- Very large datasets 
- More of a real-time  



What are the goals of analysing Big 
Data? 

• To develop effective methods that can accurately predict 
the future observations  

• To gain insight into the relationship between the features 
and response for scientific and business purposes. 

• To exploring the hidden structures of each subpopulation 
of the data, which is traditionally not feasible and might 
even be treated as ‘outliers’ when the sample size is small;  

• To extract important common features across many 
subpopulations even when there are large individual 
variations. 
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• Businesses - Discovering valuable new insights (e.g., consumer purchasing trends 
to better target marketing). 

• Tourism – Business analytics and decision support (e.g., Tourism Forecasting, 
inventory management, and etc.). 

• Security - Support decision making (e.g., detect fraud, disaster management, and 
etc.).  

• Medical - Reveal new trends and patterns that were previously hidden (e.g., 
likelihood of being predisposed to an incurable disease). 

• Agriculture – (e.g., spot unusual changes in land use pattern) 
• E-governance - Deliver personalised and streamlined services, that accurately 

and specifically meet individual’s needs, in a timely manner.  
• Future applications - where users and machines will need to collaborate in 

intelligent ways together (e.g., smart city; and smart city in tourism). 
• Intelligence and scientific discovery 
• And many more 

Big Data Opportunities 



• According to a recent report by McKinsey Global Institute (MGI), 
organisations can extract enormous value by harnessing big data 
solutions. For example,  
– A retailer using big data to the full could increase its operating 

margin by more than 60%.  

– Healthcare sector in US could create more than $300 billion in value 
every year.  

– West European governments could save more than €100 billion 
($149 billion) in operational efficiency improvements alone. 

– Users of services enabled by personal-location data could capture 
$600 billion in consumer surplus. 

– UPS saved  more than 8.4 million gallons of fuel in one year by 
cutting 85 million miles off of daily routes. 

Example of Concrete Big Data Benfits 



The challenges of analysing Big Data? 

• Big Data are characterized by high dimensionality 
and large sample size. These two features raise three 
unique challenges:  
– (i) high dimensionality brings noise accumulation, spurious 

correlations and incidental homogeneity;  

– (ii) high dimensionality combined with large sample size creates 
issues such as heavy computational cost and algorithmic instability; 

– (iii) the massive samples in Big Data are typically aggregated from 
multiple sources at different time points using different 
technologies.  
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• Existing technologies  (e.g., 
networks, data storage, and 
software) largely not designed to 
handle:  
– Massive sample size  
– Computations have no or 

little locality  
– Problems do not fit into 

memory  
– Variable precision or integer 

based arithmetic  
– Data is dynamic  

 

Challenge #1 (Technologies) 

http://www.hotfail.com/wp-content/uploads/2010/01/overloaded-mule-tips.jpg


• Data streams must be stored economically and fed 
back into business-process life cycles in a timely 
manner.  
 

Data Management Challenge 

gap 
• What data to keep and 

what data to discard? 
• How do we make this 

decision? 



Challenge #2 (Data Variety – Multidimensional) 

Content 
Diversity 

Transaction 
Database 

Source 
Diversity 

Social Media Applications Instruments Devices 

Structured 
(transactional data) 

Unstructured (email, 

social media feeds) 

Semi-structured (Web 
data, bibliography data) 

Structure 
Diversity 

Variety is definitely one of the more important V words when 
considering a big data strategy 

Batch  
(e.g., database)  

Interactive  
(e.g. Web search)  

Streaming  
(e.g., RFID ) 

Processing 
Diversity 

J.H. Abawajy (2015), Comprehensive Analysis of Big Data Variety Landscape, International 
Journal of Parallel, Emergent and Distributed Systems, 30 (1), pages 5-14. Taylor & Francis.  

http://superdub.com.au/wp-content/uploads/2011/10/UNSET1.jpg
http://www.twitter.com/gracemarshall


• Data is arriving continuously as streams of 
data,  
• How to obtaining useful information from it in real 

time? 
• What data to keep and what data to discard? 
• How do we make this decision? 

• The rapid and asynchronous change in data over 
several sources makes  
• consistency a major issue, and  
• replication basically impossible. 

 

Challenge #3 (Velocity) 



Velocity Challenges 
• Data is arriving continuously as streams of data 

– Online Data Analytics   the challenge is how to obtaining 
useful information from it in real time. 

– Late decisions  missing opportunities. 

– Examples 
• E-Promotions: Based on your current location, your purchase 

history, what you like  send promotions right now for store next 
to you 

• Healthcare monitoring: sensors monitoring your activities and 
body   any abnormal measurements require immediate reaction 



• Data is only as useful as the decisions it enables. 
– When making decisions, the correctness and the 

precision of data are important parameters. It is the 
ultimate requirement to have a trustworthy and 
reliable data.  

• Incidents of inaccurate analysis due to bad data has 
caused companies millions of dollars. 

• Recent analysis showed that only 10% of the data 
captured ended up being relevant to the analytics 
program and clean enough to be trustworthy. 

Challenge #4 (Veracity) 



• Big Data is often noisy and untrustworthy.  
– 1 in 3 business leaders don’t trust the information they use to make 

decisions. 

– Existing assumption that Big Data is always telling us the truth is actually 
far from facts.  

– We have to deal with erroneous data (computer systems can have bugs, 
models almost always have assumptions, and results can be based on 
erroneous data).  

– When data quality is poor, answers to our queries may be inaccurate or 
even incorrect. 

• The challenge is how do we get past inaccurate 
analysis due to bad data / data integrity issues? 

 

Challenge #5 (Trustworthiness) 



Introduces spurious correlations between 
response and unrelated covariates, which give 
rise to  
• wrong statistical inference  

• false scientific conclusions 

• incidental endogeneity (this creates statistical 
biases and causes model selection inconsistency). 

Challenge #6 (High dimensionality) 



• We need holistic Big Data processing approach capable of single 
execution model that supports all computation models 

 

 

 

 

 

 

• The idea is to reconcile real time and batch processing when 
dealing with large data sets. An example is detecting transaction 
fraud in near real time while incorporating data from the data 
warehouse or Hadoop clusters. 

Challenge #7 (Data Processing) 

Batch 

Streaming 

Holistic 

approach 

Interactive 



Challenge #8 to (New thinking) 

• To handle the challenges of Big Data, we need 
new statistical thinking and computational 
methods.  
– For example, many traditional methods that 

perform well for moderate sample size do not scale 
to massive data.  

– Similarly, many statistical methods that perform well 
for low-dimensional data are facing significant 
challenges in analysing high-dimensional data. 



Challenge #9 (Real-Time Analytics/Decision 
Requirement) 

Customer 

Influence 
Behavior 

Product  
Recommendations  
that are Relevant  

& Compelling  

Friend Invitations  
to join a  

Game or Activity 
that expands 

business  

Preventing Fraud   
 as it is Occurring  

& preventing more 
proactively  

Learning why Customers  
Switch to competitors 

 and their offers; in 
 time to Counter  

Improving the 
Marketing  

Effectiveness of a  
Promotion while it 

is still in Play   



Big Data Technologies 



Privacy-Preserving Social Network 
Data  

1 

2 
3 

4 

5 

6 

7 

8 

a) 

 

              

An anonymized graph  

Problem: How can we 
prevent an adversary 
learn sensitive 
information from released 
graph? 



Privacy-Preserving Social Network Data  

Solution: Privacy preserving algorithm 

 

 

 

 

 

 

 

 

Valuable data 

Privacy-preserving 
mechanism 

No privacy breaches 

J. Abawajy M.I.H. Ninggal and T. Herawan (2016), Privacy Preserving Social Network Data Publication, IEEE 
Communications Surveys and Tutorials. 
J. Abawajy, M.I.H. Ninggal and T. Herawan (2016), Vertex Re-identification Attack using Neighbourhood-Pair Properties, 
Concurrency and Computation: Practice and Experience. 
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Travel industry in highly complex with multiple players 
and systems. 

 
 

Big Data Analytics in Travel Sectors 



Big Data Analytics in Travel Sectors 



There are various other prospects of using 
big data business analytics in the travel 
sector, including: 
• Demand/Sales Forecasting. 
• Inventory Management. 
• Multi-channel Champaign optimization. 
• Revenue outflow and cancellation. 
• Customer life time value and trustworthiness. 

Big Data Analytics in Travel Sectors 



The key step of using big data in tourism 
forecasting: 
• Capturing Big Data - We should be able to access it and 

know what is available and determine where the business 
value lies. 

• Visualizing big data - Enable tourism forecasters to 
determine the optimal quantities of a product and to 
adjust logistical processes to maximize efficiency. 

• Structuring big data - Unstructured data are very difficult 
to analyze, since most of the big data is unstructured or 
semi-structured data that contains a wealth of valuable 
information and does not fit into predefined data models.  

Big Data in Tourism Forecasting 



Solution: Internet as a source for tourism statistics 

Innovation of Tourism Data through the 
Big Data Sources 



• Big data is one of the most popular and most 
frequently used terms to describe the exponential 
growth and availability of data in the modern age.  

• Tourism big data using innovative methods has 
advantages over traditional methodologies, 
including: 
• Reliability. 
• New information flow. 
• Real-time data and nowcasting. 

Take- away Messagge 
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