


A historical 
perspective 

As a scientific discipline, 
analytics came into existence a 

few decades ago. It has its origins 
in the government sponsored 
research for military purposes 
starting in the 1940s, like many 
other computing technologies.

By the 1950s, large corporations 
started seeing it as a technology 
that could be taken to the market.  
The applications of predictive 
analysis (PA) have found utility 
in many areas, notably: weather 
forecasting, air travel optimization, 
and credit risk evaluation. The 
increasing utility and acceptance 
of PA as a means to understanding 
trends encouraged academic 
circles to take greater interest in it. 
This in turn led to more research 
in modeling techniques and 
operations research in the 60s.
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IBM introduced the concept Business Intelligence (BI) into mainstream 
business around this time, and by the early 70s, analytics was helping 
technology start-ups and medium size businesses to support business 
strategy. One of the first applications of PA that helped solve market related 
problems was the prediction of stock price, and that continues to be the Holy 
Grail for PA. 

As business adoption grew, the need for better tools was felt.  Business users 
started looking for tools to do better and more accurate analytics, and this led 
to the evolution of decision support tools. By the 1980s, business analytics 
tools that helped users choose models that worked on specific problems they 
were facing in the market, had been developed. 

The phenomenal growth of the Internet in the 1990s fueled a faster 
development rate for the PA to evolve as a business tool. The large amount of 
data that the internet churned out was recognized as a priceless resource for 
business intelligence and analytics.  Organizations could now make informed 
and intelligent business decisions by effectively sifting through this data 
using the analytics tools developed. This breakthrough transformed daily 
operations for online retail organizations like eBay and Google as they were 
able to predict customer preferences using the data generated and provide 
them a better customer experience.

Today, leading market organizations recognize the power of data to help them 
with their growth plans, as well as the perils of failing to utilize the deep 
insights that data can give.  

Analytics is now effectively used to predict the customer and market  
behavior in a number of ways across the industry spectrum. Some of the  
most common areas of usage are online recommendations, dynamic  
pricing of airline and movie tickets, traffic management and natural  
language processing. 

The most famous use of PA came 
in 1992 when FICO used real time 

analytics to predict credit rating and 
avoid credit card fraud.



statistical and other mathematical models along with 
software tools to understand historical and stored data.  
It also helps decision makers plan, strategize, and  
execute based on sound statistical principles. 

To give it a definition, “Predictive analytics is a technology 
that learns from historical data to predict the future 
behavior of individuals or systems in order to arrive at 
better decisions.” 

Technically, ”Predictive analytics encompasses a variety 
of techniques from statistics, modeling, machine learning, 
and data mining that analyze current and historical  
facts to make predictions about future or otherwise 
unknown events.”

In most real life cases where outcomes are dependent on 
multiple factors, predicting the outcomes and trends is 
not an easy task. If the process is done by a computer, the 
solution to this complex problem lies in evolving a model 
to represent the prediction by “learning” the historical 
data. That is where Machine Learning (ML) comes in. 
Computers can be programmed to “learn” data to create 
models with which the very data can be predicted. This 
is a closely associated concept to PA, and the output of 
machine learning is a model which is then termed the 
predictive model. 

Another term that is popular and sometimes used 
interchangeably with predictive modeling to convey a 
similar idea is Data Mining.  

A related term which is erroneously used instead of  
PA is Forecasting. There is a big difference between the 
two– Forecasting refers to a macro level prediction for 
a group, while Predictive Analytics tries to find what an 
individual will do. 

A live example is–while we may “Forecast” the number 
of coke bottles that would be sold in a football stadium 
in summer in the state of Texas, “Predictive Analytics” 
will be concerned only with who will attend all the home 
games of the local team in a particular stadium.

PA fits well with a lot of other related concepts that 
are frequently used today. These include Business 
Intelligence (BI), Data Science, Big Data, and Analytics. 
All these terms refer to using data in a certain way  
with certain technologies rather than any specific  
method of prediction. 

In that sense PA has two distinct characteristics–what is 
predicted and how that information can be utilized.

What is the future of analytics? It is not difficult to 
understand that analytics-driven decision making will 
affect people and organizations in ways never thought of  
in the past. Some of the areas of PA usage could be:

•	 Predicting	epidemics

•	 Death	of	mass	marketing	and	the	birth	of	really	
personalized marketing

•	 Prevention	of	crimes,	fraud,	and	accidents

•	 Use	of	cloud	in	a	big	way	for	analytics

Why is PA important?
•	 As	a	technique	that	empowers	an	organization	to	get	

insights from its historical data footprint, PA allows  
a peek into the future and helps make the  
right decisions. 

•	 With	more	and	more	companies	across	many	
industries offering similar products and services, 
higher efficiency driven by better business processes 
cannot be a differentiator for long. The advantage 
that a geographical niche provides is also fast 
disappearing owing to large scale commoditization 
and globalization. The playing field will be won by the 
ones who can predict outcomes and strategize on that 
knowledge. A real differentiator that gives one a better 
fighting chance for the market will be key to market 
leadership. PA can provide that critical new edge to 
businesses to surge forward and keep defining the 
future in a constantly changing environment. 

•	 The	most	significant	aspect	of	PA	is	that	it	is	
actionable. Its output directly indicates the action 
required and it is within the power of the company to 
take the lead.

What Predictive Analytics is  
and what it is not
Predictive analysis is defined differently by different 
sources, and often interpreted in many ways as well. 
Though there is no one ‘right’ definition, we will attempt 
to clarify some of these interpretations as well as indicate 
how these concepts fit together.

Analytics often tends to be reactive. PA on the other hand 
uses existing data insights to predict future outcomes.  
It helps discover meaningful patterns in data, and today, 
forms a core part of decision support systems. It uses 



Now let us understand the difference between descriptive 
and predictive analytics. Traditional analytics or 
descriptive analytics uses business rules and expert 
knowledge to enhance a company’s decision making 
ability. PA uses the power of Machine Learning, to go one 
step ahead and discover hidden patterns in data that a 
human expert may not be able to see. 

A few decades ago the prohibitive costs of memory and 
computing power were a hurdle in using all the available 
data for analysis. It was hard, even for bigger businesses. 
Today with low cost hardware and the immense scalability 
of the cloud, these two limitations do not exist. Essentially 
what it means is that today organizations have an infinite 
capacity for data storage and computing. On the other 
hand, the rapidly changing business environment is 
generating more Data than ever before - in unlimited 
volumes, velocity, and variety. A very large part of this 
volume is unstructured data that comes from various 
sources - social media, network devices, call records, 
video, and email, to name a few. In today’s terminology, 
this is what is called Big Data. PA can use structured, 
unstructured or even semistructured data to create a 
model that can predict customer behavior. 

With its ability to utilise Big Data effectively, PA is the 
biggest and fastest growing technology within the  
Big Data market.

Predictive Analytics - Nuts  
and Bolts
The essential aspects of PA are: 

•	 Data	

•	 Machine	Learning	

•	 Predictive	Model	

•	 Prediction	

In any mature organization, a lack of data can lead to 
wrong decision making or can even bring the process 
to a halt. However, with almost 2.5 quintillion bytes 
(1 followed by 18 zeroes) of data being generated per 
day (and the number doubling every month), today’s 
problem is not lack of data, it is data glut. Technologies 
that effectively structure, analyze and use this data for 
prediction are what every organization needs.

With a validated model in place, prediction becomes an 
easy calculation. It could be meeting any requirement–to 
identify what ads to be shown to a particular individual, 
or which customer is likely to default on the next credit 
card payment, or even personal facts like who is likely to 
choose a winter vacation to Alaska.

So the key in the process of PA is the Predictive Model 
and Machine Learning. These two elements can be 
clubbed together, since one is the process and the other 
is the output. In simple terms a predictive model is a 
combination of data and a modeling technique. 

To build a model, a data set is prepared with the variables 
that affect the data. For example, the number of air 
miles could be the target data with attributes like age, 
gender, income, and nationality that define the individual. 
A historical data set could have a multidimensional 
relationship between the air miles and the user attributes. 
In a very naïve way we could say that it is like a curve 
fitting over a data set that we do in 2D to indicate a trend. 
In reality of course, it is a lot more complex than that.

Some of the common Predictive Modeling techniques are: 

•	Support	Vector	Machines	(SVMs)	

•	Logistic	Regression	

•	Clustering	and	Uplift	Modeling	

While some of these are generic techniques, others are 
specific to a certain class of problems.

Once the modeling technique is chosen, data is used 
to “train” the model and once it is ready, it can be used 
to report predictions for specific sets of user attributes. 
The accuracy of these predictions, actually their quality, 
entirely depends on two factors - the modeling technique 
chosen and the quality of the data used to train. The 
accuracy of the model can always be tested by studying 
historical data with meaningful limits set in place. 

Accurate predictive models, in combination with the right 
business tools, can thus become a very powerful aid in 
business decision making.
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PA in action across industries  
PA has been widely adopted by organizations, for various 
and sometimes very innovative purposes. They may be 
to meet market needs, expansion or revenue objectives, 
customer engagement and service excellence, or even 
merely to predict how they will behave.  Some interesting 
cases of adoption of PA are given below. This will give an 
indication of its wide reach and potential to dramatically 
affect lives of people and success of organizations. 

•	 Facebook	and	LinkedIn	can	actually	identify	people.	
Members may know whether they are or are not 
members of LinkedIn. This is done by an ML 
training set that helps create an algorithm to identify 
connections online. LinkedIn uses a similar technique 
to connect with people you may be connected with, 
and asks members to invite people who they know, but 
are not on LinkedIn. 

•	 Utica	National	Insurance	Group	has	used	PA	to	ensure	
that continuously incoming credit reports enable a 
model that can assess risk appetite based on a range 
of existing data rather than credit score alone.

•	 Memphis	PD	uses	PA	to	lower	crime:The	Memphis	
Police Department was faced with a rising crime 
rate with inadequate resources to fight it. They used 
PA technology to focus their patrol resources more 
intelligently. By recognizing crime trends as they are 
happening, MPD’s predictive enforcement tool plans 
resources around crimes. This helped cut back crime 
rate by 30% and reduce violent crime to 15%. MPD’s 
Felony	Assault	Unit	(FAU)	has	also	seen	a	fourfold	
increase in the number of cases solved from 16 
percent to nearly 70 percent.  

•	 Jet	Airways,	India’s	largest	airline	with	28	percent	
market share in the domestic sector, operating 400 
flights daily to 76 destinations worldwide, faced a 

challenge	with	new	European	Union	fuel	regulations.	It	
needed a solution that would help accurately measure 
its carbon footprint and create reports. A clear audit 
trail was required, and it needed to integrate with 
various flight and business systems. This would allow 
it to report aircraft emissions, enabling rapid decision 
making for buying carbon credits and allowances, 
avoiding	fines	and	even	grounding.	Using	a	PA	
system, it accomplished this objective, as well as 
managed to reduce time to compliance by 75 percent 
and reporting errors by 80 percent which helped 
prevent statutory action.

Other equally interesting use 
cases include:
•	 Okcupid	predicts	which	online	dating	message	content	

is most likely to get a response

•	 Target	predicts	customer	pregnancy	from	the	shopping	
behaviour

•	 Amazon	drives	35%	of	its	sales	through	product	
recommendations coming from PA

•	 London	Stock	Exchange:	40%	of	trading	is	system	
driven powered by predictive algorithms

•	 Google	Flu	trends	can	foresee	trends	a	week	ahead	of	
Center of Disease Control

•	 IRS	predicts	tax	evasions	better	by	25	times	without	
increasing investigations  
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The increasing integration of mobility with almost all 
applications and frameworks–whether enterprise or non-
enterprise–has an impact on the usage and utility of PA as 
well. This is just one of the emerging scenarios and going 
forward, many new technologies and business objectives 
will require support from PA. 

We can safely say that next generation analytics will go 
much beyond algorithms and static data points to predict 
an outcome. The value addition will, of course, be in terms 
of superior modeling techniques and the efficacy of their 
applicability to different business scenarios.

That will be discussed in the next paper in the series. 


