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Abstract - Predictive analytics is the area of data mining concerned with the prediction of future probabilities and trends. It 
brings together management, information technology and modeling that indicates a focus on making predictions. In today’s 
data hungry world, it provides a key to success by making predictions and deals with forecasting by employing techniques 
that have been used for decades. Predictive analytics is data science, a multidisciplinary skill set essential for success in 
business, non-profit organization and government. Predictive analytics, like much of statistics, involves searching for 
meaningful relationships among variables and representing those relationships in models. In this work, we will discuss 
predictive analytics and modeling with a brief overview of literature review. 
 
Index Terms - Data Mining, Predictive Analytics, Predictive Modeling, CRISP-DM, Supervised learning. 
 
I. INTRODUCTION 
 
Today's demanding atmosphere is forcing more 
organizations to explore and adopt predictive 
analytics. Data being the indispensible assets of an 
organization is increasing exponentially and so does 
the data storage need. Selling large amount of data 
has little value, but if one can add insight via 
analytics to data then we have the opportunity to 
monetize it. There is a sea change in the corporate 
world, researchers and IT organizations can seize 
upon the opportunity to reinvent themselves and 
transform from a support function into a profit center 
[1]. “We are sitting on a mountain of gold but we’re 
not mining it as effectively as we could,” says 
Michael Masciandaro, director of business 
intelligence at Rohm & Haas, a global specialty 
materials manufacturer. “We say we do analytics, but 
it’s really just reporting and OLAP.” Nowadays data 
storage and collection abilities have allowed the 
accumulation of enormous amounts of data. To 
handle this huge accumulation of data, tools and 
techniques have been developed and used in the 
recent past that can analyze and manage this huge 
amount of data into meaningful information. Data 
Mining is the technique that retrieves useful 
information from large amounts of data.  Data mining 
is defined as a process involving the extraction of 
useful and interesting information from the 
underlying data [2]. 
Data mining techniques has evolved with the time 
giving many different analytical solutions in different 
fields.  Nowadays, data mining techniques are used in 
prediction and decision making, cost effectiveness 
and identify new business opportunities. Data mining 
aids in predictive analysis by providing a record of 
the past that can be analyzed and used to predicting 
the future events and behavior. Predictive analytics is 
an area of data mining that deals with extracting 

information from data and using it to predict trends 
and behavior patterns. Prediction is a data mining 
technique that is used to identify the relationship 
between independent variables and relationship 
between dependent and independent variables [3]. 
Predictive analytics encompasses a variety of 
statistical techniques from predictive 
modeling, machine learning, and data mining that 
analyze current and historical facts to 
make predictions about future, or otherwise unknown, 
events[2][4]. Prediction analysis has vast domain. 
Predictive analytics is the area of data 
mining concerned with forecasting probabilities and 
trends. In predictive analytics, various techniques are 
used to create a predictive model of future behavior. 
It is used in software engineering and development, 
actuarial science, marketing and financial services, 
insurance, telecommunications, retail, travel, 
healthcare pharmaceuticals, capacity planning and 
various other fields. 
The defining functional effect of the technical 
approaches is that predictive analytics provides a 
predictive score (probability) for each individual 
(customer, employee, healthcare patient, product 
SKU, vehicle, component, machine, or other 
organizational unit) in order to determine, inform, or 
influence organizational processes that pertain across 
large numbers of individuals, such as in marketing, 
credit risk assessment, fraud detection, 
manufacturing, healthcare, and government 
operations including law enforcement [5]. 
 
II. PREDICTIVE ANALYTIC MODELING 
 
Modeling is the main and indispensible 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 
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of the world [6]. The result of the models may give 
important information that can be used in decision 
making and future prediction. Predictive Analytic 
Modeling helps in optimizing existing processes, 
better understanding and predicting customer 
behavior, identify unexpected opportunities and 
recessions, and predict problems before they happen. 
The core of predictive analytics relies on capturing 
relationships between explanatory variables and the 
predicted variables from past occurrences, and 
exploiting them to predict the unknown outcome. It is 
important to note, however, that the accuracy and 
usability of results will depend greatly on the level of 
data analysis and the quality of assumptions [7]. 
There are response variables—things we are trying to 
predict. There are explanatory variables or 
predictors—things we observe, manipulate, or control 
that could relate to the response [6]. Predictive 
analytic modeling involves searching for meaningful 
relationships among variables and representing those 
relationships in models. These variables are called 
predictors and constitute the core element of 
predictive analytics. A predictor could be measured 
for an individual or entity to predict future behavior. 
For example, a credit card company could consider 
age, income, credit history, and other demographics 
as predictors when issuing a credit card to determine 
an applicant’s risk factor [8]. The analysis includes 
clustering, decision trees, market basket analysis, 
regression modeling, neural nets, genetic algorithms, 
text mining, hypothesis testing, decision analytics, 
and more. 
Multiple predictors are combined into a predictive 
model, which can be used to forecast future 
probabilities. Traditional analytics helps to gain 
insight for what was right and what went wrong in 
decision making. One cannot change the past, but one 
can prepare for the future and decision makers want 
to see the predictable future, control it, and take 
actions today to attain tomorrow’s goals [9]. 
Predictive Modeling is broadly divided in three main 
categories: predictive models, descriptive models and 
decision models. Predictive models look for certain 
relationships and patterns that usually lead to a 
certain behavior, point to fraud, predict system 
failures, assess credit worthiness, and so forth. By 
determining the explanatory variables, we can predict 
outcomes in the dependent variables. Descriptive 
models aim at creating segmentations, most often 
used to classify customers based on e.g. socio-
demographic characteristics, life cycle, profitability, 
product preferences and so forth. Where predictive 
models focus on a specific event or behavior, 
descriptive models identify as many different 
relationships as possible. Lastly, there are decision 
models that use optimization techniques to predict 
results of decisions. This branch of predictive 
analytics leans particularly heavily on operations 
research, including areas such as resource 
optimization, route planning and so forth [10]. 

Complete data set can be partitioned into training data 
set and test data set, training set can be used to 
develop model and test set will help in model 
evaluation. Complete data set can further be divided 
into another data set knows as validation set which 
can be used in selecting the best model as shown 
below [6]: 
 

 
Figure 1: Training -and-Test Regimen for Model Evaluation 

 
III. METHODOLOGIES 
 
Although predictive analytics require great skill set, 
experience and creativity to dig deep into date set to 
develop a predictive model. So a proper methodology 
is required to guide this work. Many methodologies 
have been proposed for model building, and these are 
based on some basic industrial engineering 
frameworks or business improvement concepts.  
These methodologies provides basic outline of the 
steps that must be followed to build an efficient 
predictive model which are as: CRISP, DMAIC and 
SEMMA. 
CRISP-DM: This is the Cross-Industrial Standard 
Process for data mining proposed by a European 
consortium of companies in the mid-1990s. CRISP is 
based on business and data understanding, then data 
preparation and modeling, and then on to evaluation 
and deployment [11]. 
DMAIC:  DMAIC (Define-Measure-Analyze-
Improve-Control) is a six-sigma methodology for 
eliminating defects, waste, or quality-control 
problems of all kinds in manufacturing, service 
delivery, management and other business activities 
[11]. 
SEMMA: The SEMMA (Sample-Explore-Modify-
Model-Assess) is another framework similar to Six 
Sigma and was proposed by the (Statistical Analysis 
System) SAS Institute [11]. 
 
Life Cycle of Predictive Analytics 
Today, a myriad of predictive techniques exist for 
model building. Some of predictive modeling 
techniques, including Regression Analysis, Bayesian 
Technique, Decision trees, Neural Networks (NNs), 
Clustering, Support Vector Machines (SVMs), and 
Association Rules, which help to translate data into 
valuable information by learning patterns hidden in 
large volumes of historical data. Completion of 
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learning results in a model. Predictive models are 
born whenever data is used to train a predictive 
modeling technique [12]. In other words predictive 
model is combination of data that is used as input to a 
predictive modeling technique. 
For building a predictive model, data needs to be 
collected from various datasets to formulate a 
statistical model to make predictions, then model is 
validated (or revised) as additional data become 
available. Predictive Modeling is an iterative process 
which involves: Project Definition, Exploration, Data 
Preparation, Model Building, Deployment and Model 
Management. 
 

 
Figure 2: predictive Analytic Process Life Cycle 

 
Steps for for creating a standard Predictive 
Analytic Model [13]: 
1. Project Definition: In this step we define the 
objectives and desired outcomes for the project and 
translate them into predictive analytic objectives and 
tasks. 
2. Exploration: In this step, we analyze source data 
to determine the most appropriate data and model 
building technique, and scope the effort. 
3. Data Preparation: In this step, we select, extract, 
and transform data upon which models are to be 
developed. 
4. Model Building: In this step, we create, test, and 
validate models, and evaluate whether they will meet 
project metrics and goals. 
5. Deployment: Here, we apply model results to 
business decisions or processes. This ranges from 
sharing insights with business users to embedding 
models into applications to automate decisions and 
business processes. 
6. Model Management: Lastly, the models are 
managed to improve performance (i.e., accuracy), 
control access, promote reuse, standardize toolsets, 
and minimize redundant activities. 
 
IV. PREDICTIVE ANALYTIC TECHNIQUES 
 
Today, the term data mining has been watered down 
so much that vendors and consultants now embrace 

the term “predictive analytics” or “advanced 
analytics” or just “analytics” to describe the nature of 
the tools or services they offer. But even here the 
terminology can get fuzzy. Not all analytics are 
predictive [13]. In fact, there are two major types of 
predictive analytics: supervised learning and 
unsupervised learning. 
In supervised learning, a model is built prior to the 
analysis. We then apply the algorithm to the data in 
order to estimate the parameters of the model. 
Classifications, Decision Tree, Bayesian 
Classification, Neural Networks, and Association 
Rule Mining etc. are common examples of supervised 
learning [14]. In unsupervised learning, we do not 
create a model or hypothesis prior to the analysis 
[15]. We just apply the algorithm directly to the 
dataset and observe the results. Then a model can be 
created on the basis of the obtained results. Clustering 
is one of the examples of unsupervised learning. 
Various data mining techniques such as 
Classification, Decision Tree, Bayesian 
Classification, Neural Networks, Clustering, 
Association Rule Mining, Prediction, Time Series 
Analysis, Sequential Pattern and Genetic Algorithm 
and Nearest Neighbour have been used for 
knowledge discovery from large data sets [16].  
Whether we use supervised or unsupervised learning, 
the result is an analytic model. Analysts build models 
using a variety of techniques, some of which we have 
already mentioned.  Each type of model can be 
implemented using a variety of algorithms with 
unique characteristics that are suited to different types 
of data and problems. Part of the skill in creating 
effective analytic models is to know which models 
and algorithms to use. Fortunately, we can now 
automatically apply multiple models and algorithms 
to a problem to find the combination that works best. 
This advance alone has made it possible for non-
specialists to create fairly effective analytical models 
using today’s workbenches [13]. 
 

 
Figure 3: Classification of Predictive Analytic Techniques. 

 
V. LITERATURE REVIEW 
 
Predictive analytics techniques are used in past and 
are still being used in healthcare. Vast stores of data 
is available that have been accumulated over the 
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years. There could be some missing data or incorrect 
data most of the time, incomplete instances that can 
have a detrimental effect on the predictive analytics 
of the healthcare data. Preprocessing of this data, 
specifically the imputation of missing values offers a 
challenge for reliable modeling [17]. Bhat. V et al. 
proposed a predictive model that emphasizes on a 
preprocessing phase. The model is shown to be the 
superior over existing techniques.  A hybrid 
combination of Classification and Regression Trees 
(CART) and Genetic Algorithms to impute missing 
continuous values and Self Organizing Feature Maps 
(SOFM) to impute categorical values is adapted. 
Further, Artificial Neural Networks (ANN) is used to 
validate the improved accuracy of prediction after 
imputation. To evaluate this model, PIMA Indians 
Diabetes Data set (PIDD), and Mammographic Mass 
Data (MMD) [17] is used. 
These days E-Commerce has achieved a widespread 
success. Lot of Mobile applications are available in 
the market through which we can do business and 
shopping online with the help of a smart-phone. 
Recommender system is developed that uses 
statistical and predictive analytic techniques to make 
product recommendations to the users. A successful 
recommendation system fulfils several purposes and 
the choice of the methodology significantly 
influences the quality of recommendations and other 
aspects including scalability. As the volume of data in 
the e-commerce is growing massively, the system 
should also be able to address the need to provide the 
recommendations either by in-memory calculations 
or offline calculations, both demanding the high 
performance. For a large number of customers and 
products, the linear regression with a proper model 
selection can provide significantly better results and 
performance. Recommendations engines are 
increasingly becoming a popular choice for solving 
the problem of content discovery enabling the user to 
find personally relevant content that they might not 
have known was available. Banjade. R et al. proposed 
recommender system to e-commerce customers using 
linear regression technique for analyzing large scale 
data set for purpose of useful recommendations [18]. 
R. Maciejewski et al. work demonstrates the benefits 
of predictive visual analytics for forecasting 
syndromic hotspots. By linking a variety of data 
sources and models, they are able to enhance the 
hypothesis generation and exploration abilities of 
state epidemiologists. Their initial results shows the 
benefits of linking time-series prediction views with 
geo-spatiotemporal views for enhanced exploration 
and data analysis through the use of traditional spatial 
histogram visualizations and finer granularity heat-
maps for more accurate event detection [19]. 
A. Guazzelli et al. has described a predictive analytics 
scoring engine platform that leverages to deliver an 
efficient deployment process for statistical models. 
They have also highlighted the use of the Predictive 
Model Markup Language (PMML) standard, which 

allows for models to be easily exchanged between 
analytic applications. With a focus on interoperability 
and PMML, they have also discussed emerging trends 
in cloud computing and Software as a Service, which 
have already started to play a critical role in 
promoting a more effective implementation and 
widespread application of predictive models [20]. 
Zhenyu Huang et al. proposed a decision support 
system that enables continuous monitoring of 
network performance and turns large amounts data 
into actionable information. Actual power grid data is 
used to demonstrate the capability of a proposed 
decision support system. In this work predictive 
analytic techniques are used to establish a decision 
support system for complex network operation 
management and help operators predict potential 
network failures and adapt the network in response to 
adverse situations [21]. 
Riensche R. et al. developed a prototype system for 
implementing test versions of games driven by 
models. In this work predictive analytics is used in 
the development of games. These games has  served 
as part of an overall family of systems, designed to 
gather input knowledge, calculate results of complex 
predictive technical and social models, and explore 
those results in an engaging fashion. The games 
provide an environment shaped and driven in part by 
the outputs of the models, allowing users to exert 
influence over a limited set of parameters, and 
displaying the results when those actions cause 
changes in the underlying model [22]. 
Augustine, D. Peter et al. analyze and reveal the 
benefits of predictive analytics using Big Data and 
Hadoop in healthcare were huge amount of data is 
available in active as well as in passive form.  In this 
work Big Data analytics and hadoop has been used to 
show that healthcare services to everyone can be 
provided at optimal cost. The developing countries 
like India with huge population faces various 
problems in the field of healthcare with respect to the 
expenses, meeting the needs of the economically 
deprived people, access to the hospitals, research in 
the field of medicine and especially in the time of 
spreading epidemics [23]. 
For past many years and currently predictive 
analytics are being used in finding new roles in areas 
outside business like law enforcement. C. Mccue et 
al. provide a deep knowledge of data mining and 
predictive analytics acceptance and use in the applied 
public safety, security, and intelligence setting given 
their ability to process large data sets and identify 
actionable patterns and trends. In particular, the areas 
of force deployment and homeland security have 
emerged as early adopters of this technology. Crime 
and criminal behavior, including the most aberrant or 
heinous crimes, frequently can be categorized and 
modeled, a characteristics used successfully in the 
apprehension of serial killers and child predators, as 
well as drug dealers, robbers, and thieves [24]. 



International Journal of Advances in Electronics and Computer Science, ISSN(p): 2394-2835    Volume-5, Issue-10, Oct.-2018 
http://iraj.in 

An Overview of Predictive Analytic Modeling Techniques and Methodologies 
 

78 

Velmurgun T et al. attempted to analyze performance 
of K-means and Fuzzy C-means clustering techniques 
in the field of data mining. The performance 
compared on the basis of clustering result quality 
[25]. 
In [26] Kavitha P., T. Sasipraba evaluated the 
performance of distributed data mining framework on 
Java platform. Association rule mining was used for 
discovering interesting patterns from a large amount 
of data. In [27] Yujie Zheng proposed a methodology 
for clustering in data mining to improve the standard 
of higher education used to find data segmentation 
and pattern information. In [28] M.Sukanya et al. 
used classification and clustering algorithms of data 
mining for the performance improvement in 
education sector. By using these algorithms an 
educational institute could predict the number of 
enrolled students. 
Hu (1964) started the implementation of ANN in 
weather forecasting. He used an adaptive system 
called Adaline for pattern classification.  In 1991 
Cook and Wolfe presented a neural network to 
predict average air temperatures. They used back-
propagation learning algorithm for this purpose and 
got satisfactory result [29]. 
Earned Value Analysis (EVA) is a project 
management technique (Stephan and Mario, 2006). It 
is one of the most effective performance 
measurement tools for controlling and managing the 
development projects. EVA assists, the project 
manager to cognize the project status and predicts 
future performance. Chandrasekaran. R et al. used 
Logistic Regression techniques to predict the Over 
Target Baseline (OTB) and Estimate At Completion 
(EAC) of the in-progress projects, based on the 
earned value analysis (EVA). Real Data set was 
obtained from ongoing data pertaining to projects 
from one of the major information technology (IT) 
company. The progressive estimates of projects, such 
as, baseline cost, Planned Value, Earned Value and 
Actual Cost are obtained for the real time data. This 
work is shown to be beneficial for better forecast of 
the project cost and decreasing the risk of project cost 
overrun, and therefore it could be beneficial for 
planning preventive actions [30]. 
Weather forecasting is a vital application in 
meteorology and has been one of the most 
scientifically and technologically challenging 
problems around the world in the last century. Olaiya 
Folorunsho et al. used Artificial Neural Network and 
Decision Tree algorithms and meteorological data 
collected between 2000 and 2009 from the city of 
Ibadan, Nigeria in forecasting maximum temperature, 
rainfall, evaporation and wind speed. A data model 
for the meteorological data was developed and this 
was used to train the classifier algorithms. The 
performances of these algorithms were compared 
using standard performance metrics, and the 
algorithm which gave the best results used to generate 
classification rules for the mean weather variables. A 

predictive Neural Network model was also developed 
for the weather prediction program and the results 
were compared with actual weather data for the 
predicted periods. The results show that given enough 
case data, Data Mining techniques can be used for 
weather forecasting and climate change studies [31]. 
Artificial Back-propagation Neural Networks (ANNs) 
are statistical models which have been widely used 
for time series prediction. During the last decade 
there have been successful applications of these 
models in the meteorological domain. Hsieh and 
Tang (1998) [32] have summarized the methodology 
of application of ANN models to meteorology and 
oceanography. 
 
CONCLUSION 
 
Predictive Analytics is emerging as a game-changer. 
Instead of looking backward to analyze "what 
happened?" predictive analytics help executives 
answer "What could happen?" and "What should we 
do about it?”. In this work we have tried to give a 
general overview of predictive analytics process and 
approach with a brief description of literature review 
on predictive analytic techniques. We also tried to 
describe the basic life cycle of predictive analytic 
process; moreover we have described the standard 
methodologies available. Predictive analytics has 
scope and application in almost every field. Plethora 
of Predictive analytics techniques are available, some 
of which are used for the model development and 
deployment which help in prediction of future events. 
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