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ABSTRACT:   

 
Predictive Analytics is a data science that helps in predicting the things after deep analysis of 
huge amount of data using predictive analytic techniques. Predictive analytics is a set of 
technologies and methods that uncovers relationships and patterns within large amount of 
data that can be used to predict behavior and events. Predictive analytics has wide application 
domain almost in every industry where the data is generated and stored. This research 
essay is aimed to provide a comprehensive overview of predictive analytics and its real world 
applications in various fields.  
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[1] INTRODUCTION  

Predictive analytics is the branch of data mining which encompasses a variety of 

statistical techniques from modeling, machine learning, and data mining that analyze current 

and historical facts to make predictions about future, or otherwise unknown, events [1][2]. It 

is concerned with making predictions about unknown future events.  It helps in extracting 

essential chunks of hidden information from the existing huge historical data sets by applying 

machine learning techniques to determine patterns and predicting future trends and outcomes. 

Predictive analytics does not reveal what is going to happen in future but it helps in 

forecasting what might happen in future with acceptable level of reliability and accuracy. 

Predictive analytics is used to automatically analyze large amounts of data with different 

variables [18][19][20]; it includes clustering, decision trees, market basket analysis, 

regression modeling, neural nets, genetic algorithms, text mining, hypothesis testing, decision 
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analytics, and more [3]. The most important factor in predictive analytics is predictor 

variables which can be used to predict the future behavior. For example in weather 

forecasting outlook, temperature, humidity and windy are used as predictors to determine 

whether to play or not. Single predictor variable can also use used in predicting the future 

trends or multiple predictors can be combined into predictive model to forecast future 

probabilities with an acceptable level of reliability and acceptance. In predictive modeling, 

data is collected, a statistical model is formulated, predictions are made, and the model is 

validated (or revised) as additional data become available [3].  

 

[2] PREDICTIVE ANALYTIC MODELING: 

Modeling is the main part of Predictive Analytics. Predictive Analytics modeling is 

used in representation of real world situations for rendering or description of reality. Limited, 

imprecise, but useful, a model helps us to make sense of the world [4]. The developed 

predictive models can give important information that can be used in decision making and 

future prediction. Predictive models and analysis are typically used to forecast future 

probabilities. Predictive analytics is an iterative process, which consists of business 

understanding, data understanding, data preparation, modeling, evaluation and deployment 

[20][21][22]. Some well know methodologies that provides basic outline of the steps that 

must be followed to build an efficient predictive model are: CRISP, DMAIC and SEMMA. 

 

 

Figure: 1. Overview of Predictive Analytics 

 

[3] APPLICATIONS OF PREDICTIVE ANALYTICS 

Predictive Analysis is a data science that consists of management science, information 

technology and modeling. Predictive Analytics can be used in many applications and have 

shown significant advantages in many fields as well. Predictive analytics is used in actuarial 

science [5], Marketing [6], financial services [7], insurance & telecommunications [8], retail 

[9], travel [10] healthcare [11], pharmaceuticals [12] capacity planning and other fields.  

Here we have outlined few applications of Predictive Analytics.  
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[3.1] CUSTOMER RELATIONSHIP MANAGEMENT (CRM) 

Predictive Analytics has played a significant role in Customer Relationship Management. To 

name a few Predictive Analytics techniques are applied in marketing campaigns, sales, and 

customer services. It is very important to obtain a better understanding of the organization’s 

data [23][24] such as their customers, the market, supply and resources, and competitors. 

Predictive Analytics help in effective market analysis, compare customer feedback on similar 

products, discover the strengths and weaknesses of their competitors, retain highly valuable 

customers, predict customer’s buying habits in order to promote relevant products and make 

smart business decisions. Predictive analytics methods applied to customer data to follow 

CRM objectives which involve constructing a holistic view of the. CRM uses predictive 

analysis in applications for marketing campaigns, sales, and customer services to name a few. 

By applying Predictive Analytics technologies, a study has shown a 5% increase in customer 

retention rates will increase profits by 25% to 95% [13].  

 

[3.2] IN HEALTHCARE 

Healthcare sector contains wealth of huge amount of data which is rich in information but 

lacks in knowledge. This hidden information is useful for making effective decisions. 

Predictive Analytics techniques are used on patient’s historical data or data repository to 

determine and predict which patients are at risk of developing certain disease, like diabetes, 

asthma, heart disease, and other illnesses. Predictive analytics help in curing and diagnosing 

the patient before time. Many clinical decision support systems incorporate predictive 

analytics to support medical decision making at the point of care. As per Robert Hayward of 

the Centre for Health Evidence: “Clinical Decision Support Systems link health observations 

with health knowledge to influence health choices by clinicians for improved health care.” 

 

[3.3] BANKING 

With the implementation of data mining and predictive analytics the banking sector has 

changed a lot. The predictive analytics has improved the services of banking. Some of these 

services include, streamlining business procedures, improving customer relationships, 

detecting fraudulent characters and providing security at all levels of service. There are many 

benefits of using the predictive analytics in banking sector, e.g. predictive analytics and data 

mining helps in finding the potential factors which will draw major industries and investors to 

the bank, helps in determining the main factors that leave customers unsatisfied and 

eventually lead them to close their accounts, helps in finding the potential types of loans that 

might bring profit to the bank etc. Furthermore with the incorporation of data mining 

techniques and predictive analytics we can understand the behavioral banking patterns of 

customers who are the most loyal and profitable for the bank [14]. So with the help of 

predictive analytics in banking we can implement the strategies and methods to attract more 

customers to the bank and will provide the best banking services and support to the 

customers. 

 

 [3.4] SUPERMARKET APPLICATIONS 

Predictive analytics and data mining have drastically changed the supermarket business. 

Success stories of many retail companies have completely changed the way traditional 
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business was once looked upon. Important decisions have to be made concerning the targeted 

customer base, transportation of commodities to local shops, estimation of future demands, 

and marketing strategies, while maintaining low costs and high profits [14]. Other issues 

related to the super market and retail business were detected and brought to light that have a 

significant impact on the business. Some of issues are: 

 how to increase profits,  

 What items sell faster on certain days, and at which times of year most transactions 

occur? 

 Do certain branches of the store sell a particular type of item more than others? 

 If an item is purchased by a customer, what other items are likely to be purchased at the 

same time? 

To deal with these issues and make proper and profitable decisions, we need to know about the 

customer’s buying habits, his transaction history and how often he is coming to the store. A 

customer profile can include not only a customer’s item preferences but also their age group, 

ethnic background, gender, occupation, and education [14]. With the availability of this data, 

data mining algorithms and predictive analytic methods were implemented to extract useful and 

interested information that helps us to make better and profitable decisions.  

 

[3.5] SOFTWARE ENGINEERING 

A steep development has been found in software development and application from last few 

decades. Efforts have been made to produce high quality and error free reliable software 

products. Software reliability is one of the important parameters of software quality and system 

dependability.  As we know errors and bugs are inherent to software product which causes 

failure in software. The cost and consequences of software failure caused by software fault or 

bug is serious. Huge amount of Software engineering data is available in terms of code bases, 

execution traces, historical code changes, mailing lists, and bug databases which contain a 

wealth of information about the software project. Proper harnessing of this data can be quite 

useful for software development and management. Data mining techniques and predictive 

analytics are implemented to handle and harness useful information from the software 

engineering data. Researchers and engineers have been using data mining techniques such as 

association, classification, clustering etc. to explore the potential of valuable software 

engineering data which help managers to manage their software projects and to produce higher 

quality software in time and within the budget.  Various data mining tools are used in predicting 

the future trends and behavior of software system such as defect prediction, optimal release 

date, bug fixing and bug estimation, testing effort, reliability etc. Qinbao Song et al, presented 

association rule mining based methods to predict defect associations and defect correction 

effort which would help developers to detect software defects and assist project managers in 

allocating testing resources more efficiently [15]. 

 

[3.6] FRAUD DETECTION 

A big problem that many businesses are facing today is fraud of various types which are 

inaccurate credit applications, fraudulent transactions (both offline and online), identity thefts 

and false insurance claims. These problems plague firms of all sizes in many industries. Some 

examples of likely victims are credit card issuers, insurance companies, retail merchants, 

manufacturers, business-to-business suppliers and even services providers [16].  Predictive 
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Analytics can help to identify high risk fraud candidates in business or the public sector. Mark 

Nigrini developed a risk-scoring method to identify audit targets. He describes the use of this 

approach to detect fraud in the franchisee sales reports of an international fast-food chain. Each 

location is scored using 10 predictors. The 10 scores are then weighted to give one final overall 

risk score for each location. The same scoring approach was also used to identify high-risk 

check kiting accounts, potentially fraudulent travel agents, and questionable vendors. A 

reasonably complex model was used to identify fraudulent monthly reports submitted by 

divisional controllers [17] The Internal Revenue Service (IRS) of the United States also uses 

predictive analytics to mine tax returns and identify tax fraud [16]. Recently predictive 

analytics has been implanted in web fraud detection which uses heuristics approach to analyze 

and study the web user behavior and detect anomalies signifying fraud attempts. Furthermore 

predictive analytics help in identify fraud, criminal activities, tax evasion and stolen credit 

cards. 

Some other applications of predictive analytics include: 

 Weather forecasting  

 Medical Image Classification 

 Actuarial Science 

 Telecommunication 

 Manufacturing 

 Pharmaceutical industry 

 Bioscience  

 Web mining 

 Collaborative analysis & recommender systems. 

 Mobile Marketing 

 Traffic Prediction 

 

 [4] CONCLUSION 

This work presented an overview of predictive analytics, predictive analytic modeling and 

different applications associated with predictive analytics. Predictive analytics has scope and 

application in almost every field. In this work we have discussed few applications of predictive 

analytics. The application of predictive analytics is emerging and its use and scope in found in 

almost every field.  The results of this research shows predictive analytic  techniques are 

gaining popularity not only in healthcare, banking and supermarket industry but also in 

bioscience, manufacturing, insurance, satellite communication and casinos as well. Although 

we have discussed only few main application of predictive analytics but its scope, reach and 

application is wide and vast. 
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