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UNIT-I 
Introduction to Predictive Analytics & Linear Regression 

 
 

Introduction: 
 Predictive Analytics is an art of predicting future on the basis of past trend. 

 
 It is a branch of Statistics which comprises of Modelling Techniques, Machine Learning 

& Data Mining. 
 

 Predictive Analytics is primarily used in Decision Making. 
 

What and Why analytics: 
 

Analytics is a journey that involves a combination of potential skills, advanced technologies, 

applications, and processes used by firm to gain business insights from data and statistics. This 

is done to perform business planning. 

 

 

 

 

 

 



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
Reporting Vs Analytics:  

Reporting is presenting result of data analysis and Analytics is process or systems involved in 

analysis of data to obtain a desired output.

Introduction to tools and Environment:

 

Analytics is now days used in all the fields ranging from Medical Science to Aero science to 

Government Activities. 

Data Science and Analytics are used by Manufacturing companies as well as 

to develop their business and solve various issues by the help of historical data base.

Tools are the softwares that can be used for Analytics like SAS or R. While techniques are the 

procedures to be followed to reach up to a solution.

Various steps involved in Analytics:

 Access 
 Manage 
 Analyze 
 Report 
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Various Analytics techniques are: 

 Data Preparation 
 Reporting, Dashboards & Visualization 
 Segmentation Icon 
 Forecasting 
 Descriptive Modelling 
 Predictive Modelling 

 
Application of Modelling in Business: 
 
A statistical model embodies a set of assumptions concerning the generation of the observed 

data, and similar data from a larger population. A model represents, often in considerably 

idealized form, the data-generating process. Signal processing is an enabling technology that 

encompasses the fundamental theory, applications, algorithms, and implementations of 

processing or transferring information contained in many different physical, symbolic, or 

abstract formats broadly designated as signals. It uses mathematical, statistical, computational, 

heuristic, and linguistic representations, formalisms, and techniques for representation, 

modelling, analysis, synthesis, discovery, recovery, sensing, acquisition, extraction, learning, 

security, or forensics. In manufacturing statistical models are used to define Warranty policies, 

solving various conveyor related issues, Statistical Process Control etc. 

Databases & Type of data and variables: 

A data dictionary, or metadata repository, as defined in the IBM Dictionary of Computing, is a 

"centralized repository of information about data such as meaning, relationships to other data, 

origin, usage, and format”. 

 Data can be categorized on various parameters like Categorical, Type etc. 

 Data can be categorized on various parameters like Categorical, Type etc. 

 Data is of 2 types – Numeric and Character. Again numeric data can be further divided 

into sub group of – Discrete and Continuous. 

 Again, Data can be divided into 2 categories – Nominal and ordinal. 

 Also based on usage data is divided into 2 categories – Quantitative and Qualitative 



 

Data Modelling Techniques Overview:

 Regression analysis mainly focuses on finding a relationship between a dependent 

variable and one or more independent variables.

 Predict the value of a dependent variable based on the value of at least one independent 

variable. 

 It explains the impact of changes in an independent variable on the dependent variable.

Y = f(X, β)   where Y is the dependent variable

unknown coefficient 

Types of Regression Models: 
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Predict the value of a dependent variable based on the value of at least one independent 
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Missing Imputations: 

 In R, missing values are represented by the symbol NA (not available). Impossible 

values (e.g., dividing by zero) are represented by the symbol NaN (not a number). Unlike 

SAS, R uses the same symbol for character and numeric data. 

 

LINEAR REGRESSION 

 It’s a common technique to determine how one variable of interest is affected by another. 

 Its used for three main purposes: 

 For describing the linear dependence of one variable on the other. 

 For prediction of values of other variable from the one which has more data. 

 Correction of linear dependence of one variable on the other. 

 A line is fitted through the group of plotted data. 

Y= α + βX + ε 

α = intercept coefficients  

β = slope coefficients 

ε = residuals 

Cluster Analysis is the process of forming groups of related variable for the purpose of drawing 

important conclusions based on the similarities within the group. 

 The greater the similarity within a group and greater the difference between the groups, 

more distinct is the clustering. 

Time Series 

 Time series data is an ordered sequence of observations on a quantitative variable 

measured over an equally spaced time interval. 



 Time series are used in statistics, signal processing, pattern recognition, econometrics, 

mathematic finance, weather forecasting, earthquake prediction electroencephalography, 

control engineering, astronomy, communications engineering and other places. 

 Time series analysis is used in  Analysing time series data 

QUESTIONS: 

 What is Linear Regression? 

 What are the steps involved in Analysis of Data? 

 What is the meaning of epsilon (ε) in regression equation? 

 What is cluster analysis of Data? 

 Is Clustering a Data Mining technique? 

 How to impute missing Data in R? 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 Logistic regression, or Logit regression, or Logit model is a regression model where the 

dependent variable (DV) is categorical.

 Logistic regression was developed by 

 

 

 

 

 

 

 

 

OLS and MLE: 

 OLS -> Ordinary Least Square

 MLE -> Maximum Likelihood Estimation

The ordinary least squares, or OLS, can also be called the linear least squares. This is a method 

for approximately determining the unknown parameters located in a linear regression model. 

According to books of statistics and other online sources, the ordi

by minimizing the total of squared vertical distances between the observed responses within the 

dataset and the responses predicted by the linear approximation. Through a simple formula, you 

can express the resulting estimato

of the linear regression model. 

UNIT-II 

Logistic Regression 

Logistic regression, or Logit regression, or Logit model is a regression model where the 

dependent variable (DV) is categorical. 

Logistic regression was developed by statistician David Cox in 1958. 

> Ordinary Least Square 

> Maximum Likelihood Estimation 
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Maximum likelihood estimation, or MLE, is a method used in estimating the parameters of a 

statistical model, and for fitting a statistical model to data. If you want to find the height 

measurement of every basketball player in a specific location, you can use the maximum 

likelihood estimation. Normally, you would encounter problems such as cost and time 

constraints. If you could not afford to measure all of the basketball players’ heights, the 

maximum likelihood estimation would be very handy. Using the maximum likelihood 

estimation, you can estimate the mean and variance of the height of your subjects. The MLE 

would set the mean and variance as parameters in determining the specific parametric values in a 

given model. 

Error Matrix: 

A confusion matrix, also known as a contingency table or an error matrix , is a specific table 

layout that allows visualization of the performance of an algorithm, typically a supervised 

learning one (in unsupervised learning it is usually called a matching matrix). Each column of 

the matrix represents the instances in a predicted class while each row represents the instances in 

an actual class (or vice-versa). The name stems from the fact that it makes it easy to see if the 

system is confusing two classes (i.e. commonly mislabeling one as another). 

 

A table of confusion (sometimes also called a confusion matrix), is a table with two rows and 

two columns that reports the number of false positives, false negatives, true positives, and true 

negatives. This allows more detailed analysis than mere proportion of correct guesses 

(accuracy). Accuracy is not a reliable metric for the real performance of a classifier, because it 

will yield misleading results if the data set is unbalanced (that is, when the number of samples in 

different classes vary greatly).  

Tree Building: 

 

Decision tree learning is the construction of a decision tree from class-labeled training tuples. A 

decision tree is a flow-chart-like structure, where each internal (non-leaf) node denotes a test on 

an attribute, each branch represents the outcome of a test, and each leaf (or terminal) node holds 

a class label. The topmost node in a tree is the root node. 



Decision tree  

Decision tree learning is a method commonly used in data mining. The goal is to create a model 

that predicts the value of a target variable based on several input variables. An example is shown 

on the right. Each interior node corresponds to one of the input variables; there are edges to 

children for each of the possible values of that input variable. Each leaf represents a value of the 

target variable given the values of the input variables represented by the path from the root to the 

leaf. 

 Simple to understand and interpret. People are able to understand decision tree models 

after a brief explanation. 

 Requires little data preparation. Other techniques often require data normalization, 

dummy variables need to be created and blank values to be removed. 

 Able to handle both numerical and categorical data. Other techniques are usually 

specialized in analysing datasets that have only one type of variable. (For example, 

relation rules can be used only with nominal variables while neural networks can be used 

only with numerical variables.) 

 Uses a white box model. If a given situation is observable in a model the explanation for 

the condition is easily explained by Boolean logic. (An example of a black box model is 

an artificial neural network since the explanation for the results is difficult to 

understand.) 

 Possible to validate a model using statistical tests. That makes it possible to account for 

the reliability of the model. 

 Robust. Performs well even if its assumptions are somewhat violated by the true model 

from which the data were generated. 

 Performs well with large datasets. Large amounts of data can be analysed using standard 

computing resources in reasonable time 

Tools used to make Decision Tree: 
 

Many data mining software packages provide implementations of one or more decision tree 

algorithms. 



Several examples include: 

 Salford Systems CART (which licensed the proprietary code of the original CART 

authors) 

 IBM SPSS Modeler 

 Rapid Miner 

 SAS Enterprise Miner 

 Matlab 

OVER FITTING 

In statistics, overfitting is "the production of an analysis that corresponds too closely or exactly 

to a particular set of data, and may therefore fail to fit additional data or predict future 

observations reliably". An over fitted model is a statistical model that contains more parameters 

than can be justified by the data. The essence of overfitting is to have unknowingly extracted 

some of the residual variation (i.e. the noise) as if that variation represented underlying model 

structure. 

Overfitting and under fitting can occur in machine learning, in particular. In machine learning, 

the phenomena are sometimes called "overtraining" and "undertraining".   

PRUNING: 

Pruning is a technique in machine learning that reduces the size of decision trees by removing 

sections of the tree that provide little power to classify instances. Pruning reduces the 

complexity of the final classifier, and hence improves predictive accuracy by the reduction of 

overfitting. 

 

Supervised Learning and Unsupervised Learning 

Supervised learning as the name indicates a presence of supervisor as teacher. Basically 

supervised learning is a learning in which we teach or train the machine using data which is well 

labeled that means some data is already tagged with correct answer. After that, machine is 



provided with new set of examples(data) so that supervised learning algorithm analyses the 

training data(set of training examples) and produces an correct outcome from labeled data. 

Unsupervised learning is the training of machine using information that is neither classified nor 

labeled and allowing the algorithm to act on that information without guidance. Here the task of 

machine is to group unsorted information according to similarities, patterns and differences 

without any prior training of data. 

 

QUESTIONS 

 What is Decision Tree? 

 Why do we use Decision Tree? 

 What are various methods of creating a Decision Tree? 

 What is the difference between CHAID and CART? 

 Name some software to make Decision Tree. 

 What is the Measure of Impurity? 

 

 

 

 

 

 

 

 

 



UNIT-III 

Objective Segmentation 

Understanding knowledge, skills and competence 

Knowledge – Mastery of facts, range of information in subject matter area. 

Skills – Proficiency, expertise, or competence in given area; e.g., science, art, crafts 

Competence– Demonstrated performance to use knowledge and skills when needed 

Some important definitions: 

 Interpersonal Skill: Is aware of, responds to, and considers the needs, feelings, and 

capabilities of others. Deals with conflicts, confrontations, disagreements in a positive 

manner, which minimizes personal impact, to include controlling one’s feelings and 

reactions. Deals effectively with others in both favorable and unfavorable situations 

regardless of status of position. Accepts interpersonal and cultural diversity. 

 Team Skill: Establishes effective working relationships among team members. 

Participates in solving problems and making decisions. 

 Communications: Presents and expresses ideas and information clearly and concisely in 

a manner appropriate to the audience, whether oral or written. Actively listens to what 

others are saying to achieve understanding. Shares information with others and facilitates 

the open exchange of ideas and information. Is open, honest, and straightforward with 

others. 

 Planning and Organizing: Establishes courses of action for self to accomplish specific 

goals [e.g., establishes action plans]. Identifies need, arranges for, and obtains resources 

needed to accomplish own goals and objectives. Develops and uses tracking systems for 

monitoring own work progress. Effectively uses resources such as time and information. 

 Organizational Knowledge and Competence: Acquires accurate information concerning 

the agency components, the mission[s] of each relevant organizational unit, and the 

principal programs in the agency. Interprets and utilizes information about the formal 

and informal organization, including the organizational structure, functioning, and 

relationships among units. Correctly identifies and draws upon source[s] of information 

for support. 



 Problem Solving and Analytical Ability: Identifies existing and potential 

problems/issues. Obtains relevant information about the problem/issue, including 

recognizing whether or not more information is needed. Objectively evaluates relevant 

information about the problem/issue. Identifies the specific cause of the problem/issue. 

Develops recommendations, develops and evaluates alternative course of action, selects 

courses of action, and follows up. 

 Judgment: Makes well-reasoned and timely decisions based on careful, objective review 

and informed analysis of available considerations and factors. Supports decisions or 

recommendations with accurate information or reasoning. 

 Direction and Motivation: Sets a good example of how to do the job; demonstrates 

personal integrity, responsibility, and accountability. Provides advice and assistance to 

help others accomplish their work. Directs/motivates self. 

 Decisiveness: Identifies when immediate action is needed, is willing to make decisions, 

render judgments, and take action. Accepts responsibility for the decision, including 

sustaining effort in spite of obstacles. 

 Self-Development: Accurately evaluates own performance and identifies skills and 

abilities as targets of training and development activities related to current and future job 

requirements. Analyzes present career status. Sets goals [short and/or long term]. 

Identifies available resources and methods for self-improvement. Sets realistic time 

frames for goals and follows up. 

 Flexibility: Modifies own behavior and work activities in response to new information, 

changing conditions, or unexpected obstacles. Views issues/problems from different 

perspectives. Considers a wide range of alternatives, including innovative or creative 

approaches. Strives to take actions that are acceptable to others having differing views. 

 Leadership: Ability to make right decisions based on perceptive and analytical processes. 

Practices good judgment in gray areas. Acts decisively. 

 

 

 



Importance of Knowledge, Skills & Competence (KSC) 

 

The primary purpose of KSC is to measure those qualities that will set one candidate apart from 

the others. KSC identify the better candidates from a group of persons basically qualified for a 

position. How well an applicant can show that he or she matches the position’s defined KSAs 

determines whether that person will be seriously considered for the job. 

 

Importance of developing skills: 

 

More and more, job roles are requiring formal training qualifications either because of 

legislative requirements or to meet the requirements of specific employers 

Developing your skills through further training provides significant benefits including: 

 Increased career development opportunities: 

 Personal growth: 

 Increase your knowledge and understanding of the industry: 

 

Identifying Training Needs 

Different methods are used by the organization to review skills and knowledge including: 

 Training need analysis 

 Skills need analysis 

 Performance appraisals 

Feedback 

Feedback is an essential mean to understand and identify the right trainings & knowledge 

needed for the required job function. 



 

 

 

 

 

 

Record Keeping 

 As a professional, you have a responsibility to keep your skills and knowledge up to 

date. The learning & development helps you turn that accountability into a positive 

opportunity to identify and achieve your own career objectives. 

 Training is an investment that you make in yourself. It’s a way of planning your 

development that links learning directly to practice. Trainings help you keep your skills 

up to date, and prepare you for greater responsibilities. It can boost your confidence, 

strengthen your professional credibility and help you become more creative in tackling 

new challenges. Trainings makes your working life more interesting and can 

significantly increase your job satisfaction. It can accelerate your career development and 

is an important part of upgrading to chartered membership 

 

Continuous Professional Development (CPD)  

Refers to the process of tracking and documenting the skills, knowledge and experience that you 

gain both formally and informally as you work, beyond any initial training. It's a record of what 

you experience, learn and then apply. The term is generally used to mean a physical folder or 

portfolio documenting your development as a professional. 

 

 



UNIT IV 
TIME SERIES METHODS FORECASTING, FEATURE EXTRACTION 

 
Components of Time Series 

 Long term trend – The smooth long term direction of time series where the data can 

increase or decrease in some pattern. 

 Seasonal variation – Patterns of change in a time series within a year which tends to 

repeat every year. 

 Cyclical variation – Its much alike seasonal variation but the rise and fall of time series 

over periods are longer than one year. 

 Irregular variation – Any variation that is not explainable by any of the three above 

mentioned components. They can be classified into – stationary and non – stationary 

variation. 

 When the data neither increases nor decreases, i.e. it’s completely random it’s called 

stationary variation. 


When the data has some explainable portion remaining and can be analysed further then such 

case is called non – stationary variation. 

 

ARIMA & ARMA: 
 

In time series analysis, an autoregressive integrated moving average (ARIMA) model is a 

generalization of an autoregressive moving average (ARMA) model. These models are fitted to 

time series data either to better understand the data or to predict future points in the series 

(forecasting). They are applied in some cases where data show evidence of non-stationary, 

where an initial differencing step (corresponding to the "integrated" part of the model) can be 

applied to reduce the non-stationary. 

Non-seasonal ARIMA models are generally denoted ARIMA(p, d, q) where parameters p, d, and 

q are non-negative integers, p is the order of the Autoregressive model, d is the degree of 

differencing, and q is the order of the Moving-average model. Seasonal ARIMA models are 

usually denoted ARIMA(p, d, q)(P, D, Q)_m, where m refers to the number of periods in each 



season, and the uppercase P, D, Q refer to the autoregressive, differencing, and moving average 

terms for the seasonal part of the ARIMA model. ARIMA models form an important part of the 

Box-Jenkins approach to time-series modelling. 

Measure of Forecast Accuracy: 

Forecast Accuracy can be defined as the deviation of Forecast or Prediction from the actual 

results. 

Error = Actual demand – Forecast 

OR 

ei = At – Ft 

 Mean Forecast Error (MFE) 

 Mean Absolute Deviation (MAD) 

 

ETL Approach: 

Extract, Transform and Load (ETL) refers to a process in database usage and especially in data 
warehousing that: 

 Extracts data from homogeneous or heterogeneous data sources 

 Transforms the data for storing it in proper format or structure for querying and analysis 

purpose 

 Loads it into the final target (database, more specifically, operational data store, data 

mart, or data warehouse) 

Commercially available ETL tools include: 

 Anatella 

 Alteryx 

 CampaignRunner 

 ESF Database Migration Toolkit 

 InformaticaPowerCenter 



 Talend 

 IBM InfoSphereDataStage 

 Ab Initio 

 Oracle Data Integrator (ODI) 

 Oracle Warehouse Builder (OWB) 

 Microsoft SQL Server Integration Services (SSIS) 

 Tomahawk Business Integrator by Novasoft Technologies. 

 Pentaho Data Integration (or Kettle) opensource data integration framework 

 Stambia 

 Diyotta DI-SUITE for Modern Data Integration 

 FlyData 

 Rhino ETL 

 SAP Business Objects Data Services 

 SAS Data Integration Studio 

 SnapLogic 

 Clover ETL opensource engine supporting only basic partial functionality and not server 

 SQ-ALL - ETL with SQL queries from internet sources such as APIs 

 North Concepts Data Pipeline 

 

 

 

 

 

 

 

 



UNIT V 
WORKING WITH DOCUMENTS 

Scope for the documents 

 

A scope statement is one of the most critical pieces of a document, and writing one can be a 

difficult task for an individual – no matter what type of document management methodology 

is being used. But, an effectively written scope statement can help the rest of the document 

flow along with minimal problems. It is written after the document charter, and includes 

everything that the document is intended to produce. 

A document’s cope is usually used for three different reasons: 

 

 Authorizing the document 

 Providing a high level overview 

 Identifying the main stakeholders 
 

The scope often includes the name of the document owner as well as document sponsors. It 

also identifies objectives or goals, and constraints on resources or time. Finally, the scope is 

used as a focal point throughout the life of the document, which can be especially useful 

during change control meetings for minimizing scope creep. Here’s a sample scope document 

 
Documentation formats? 

A documentation format is a standard approach to the citation of sources that the author of a 

paper has consulted, abstracted, or quoted from. It prescribes methods for citing references 

within the text, providing a list of works cited at the end of the paper, and even formatting 

headings and margins. 

What tools should I use for documentation? 

 

 Microsoft Word : For all documents where a lot of textual documentation needs to be 

created 

 Microsoft Excel : Where graphs/charts or spreadsheet based tables need to be created 

 Microsoft PowerPoint : Where you need to create presentations with a combination of 

data types 



 Microsoft Visio : Where flowcharts need to be created 

 Adobe PDF Format : Any kind of document can be converted into un-editable PDF 

format by exporting a document type into PDF 

 

 

 

A case study is an account of an activity, event or problem that contains a real or hypothetical 

situation and includes the complexities you would encounter in the workplace 

 

Technical Reports and Client Reports 

A technical report is a formal report designed to convey technical information in a clear and 

easily accessible format. It is divided into sections which allow different readers to access 

different levels of information 

 

Client reports, simply put are reports that are designed for a client. These are always designed: 

 

 As per the client template 

 In line with periodicity defined by the client 

 After double checking that all items to be included in the report have been included 
 

Client reports are one of the most important form of reports as they represent the services of 

the organization you work for, and utmost care needs to be taken to ensure that they come out 

correctly 

 

Minutes of Meeting 

 

Minutes are a tangible record of the meeting for its participants and a source of information for 

members who were unable to attend. In some cases, meeting minutes can act as a reference 

point, for example: 

 



 When a meeting’s outcomes impact other collaborative activities or projects within the 

organization 

 Minutes can serve to notify (or remind) individuals of tasks assigned to them and/or 

timelines 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



QUESTION BANK 

UNIT-I 

1. Why Data Analytics is required?       
2. Write about Missing Imputation?       
3. Explain the factors need for Business modeling?   
4. Write about data modeling techniques?     

UNIT-II 

1. Write any two differences between regression vs segmentation   
2. What is regression and explain various regression concepts?   
3. Write about Variable Rationalization?      
4. Write in detail about  

a) Supervised vs Un-supervised learning with suitable example?    
b) Model Fit Statistics         

5. Write about Over fitting with suitable example?     
6. Explain about Multiple Decision Trees?      
7. What is Classification explain with example?     
8. What is Pruning and complexity explain them in detail?    

UNIT-III 

1. How Competences will be enhanced?      
2. Explain in detail Training and Development?     
3. Explain about policies and Record keeping?      

UNIT-IV 

1. What is Arima Model where it is used? Describe STL Approach   
2. Write Briefly about Arima         
3. Describe various measures to be taken for Forecast accuracy using suitable example?    
4. Describe how features extracted from generated model and analyzed for prediction using 

suitable example?        

UNIT-V 

1. What is meant by Knowledge Sharing?      
2. How do you define purpose and scope of documents in detail?   
3. Explain in detail about articles and Technical report writing?   
4. What is Intellectual Property and copyright and explain in detail?   
5. Write about accessing and updating corporate knowledge in detail?  

 


