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Abstract – In the statistical literature predicting or learning  

  

numeric features is called regression, and it is the subject 

of research in both machine learning and statistics. This 

paper reviews the important techniques and algorithms 

for regression. Regression is important for many 

applications, since lots of real life problems can be 

modeled as regression problems. Regression Analysis is 

a measurable procedure’s for assessing the relationship 

among variables (one dependent and one or more 

independent). Regression analysis is used for predicting 

and forecasting. In both these fields, the uses overlaps 

with that of the domain of machine learning. This paper 

gives an overview of the regression model and fields 

where it is used.  
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I.     INTRODUCTION  

      Regression is known as predicting the values of numeric 

or continuous attributes in the statistical literature, and it is a 

research area for many in this field. Predicting real values is 

also an important topic for machine learning. Most of the 

problems that human learn in real life, such as sporting 

abilities, are continous. Results of the analysis provides 

detailed insight that can be applied to further improve 

products and services. The process of performing a 

regression allows us to confidently determine which factors 

matters and have indeed an impact and how these influence 

each other and factors which we can ignore in real world 

problems.  

      Regression helps us in giving data driven decisions from 

related data collected in past from which the important 

factors are taken in consideration while others are ignored. 

Historical data is understood using regression analysis and 

this understanding helps us build a model which to predict an 

outcome based on the regression model.   

      In machine learning, most research has been done for 

classification where the single predicted feature is discrete or 

nominal. Regression differs from classification in that the 

output or predicted feature in regression problems is 

continuous. Figure 1 shows the eight different type of data 

mining techniques.  

  
Fig.1 Eight Data Mining Techniques (Courtesy: Google)  

II.     REGRESSION ANALYSIS  

      Regression analysis is utilized to construct numerical 

models to anticipate the estimation of one variable from 

learning of another. Recently the focus of the machine 

learning community has moved towards regression, since a 

large number of real-life problems can be modeled as 

regression problems. Table 1 shows some applications of 

regression.   

      An important topic in knowledge engineering, induction 

techniques developed in machine learning and statistics have 

become important, especially for cases where a domain 

expert is not available, or the knowledge of experts is 

implicit. These techniques are also important to discover new 

rules, even in cases where formal knowledge is available. 

Probably the most important advantage of induction 

techniques is that they enable us to extract knowledge 

automatically.  

      By the term “knowledge”, we mean two types of 

information. One is the information used for prediction of 

new case, given example cases; the other is the information 
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used for extracting new rules about the domain which have 

not yet been discovered, by interpreting induced models. The 

idea behind using induction for knowledge systems is 

particularly accepted by a newly emerged discipline, 

Knowledge Discovery in Databases (KDD), which 

incorporates researchers from various disciplines. The main 

source of knowledge in this field in large databses since they 

can store large amounts of data belonging to many different 

domains, the use of automatic methods such as induction for 

knowledge discovery is viable, because it is difficult to find 

an expert for each different domain in databases.  

       Regression analysis in business is a statistical technique 

used to find the relations between two or more variables. In a 

lemonade business, a simple linear regression could mean 

finding a relationship between the revenue and temperature, 

with revenue as the dependent variable. In case of multiple 

variable regression, we can find the relationship between 

temperature, pricing and number of workers to the revenue. 

Thus, regression analysis can analyze the impact of various 

factors on business sales and profits. Some applications of 

regression analysis in business: A. Predictive Analytics:  

     Forcasting future opportunities is predictive analytics and 

risks is the most prominent application of regression analysis 

in business. Demand analysis, for instance, predicts the 

number of items which a consumer will probably purchase. 

Insurance companies heavily rely on regression analysis to 

estimate the credit standing of policyholders and a possible 

number of claims in a given time period. Data Science 

understanding is key for predictive analytics.  

B. Operation Efficiency:  

     Regression models can also be used to optimize business 

processes. Data-driven decision eliminates guesswork, 

hypothesis and corporate politics from decision making. This 

improves the business performance by highlighting the areas 

that have the maximum impact on the  operational efficiency 

and revenues.  

C. Supporting Decisions:  

     Today businesses are overloaded with data on finances, 

operations and customer purchases. Increasingly, executives 

are now leaning on data analytics to make informed business 

decisions thus elimintating the intuition and gut feel. 

Regression analysis can bring a scientific angle to the 

management of any businesses. This technique acts as a 

perfect tool to test a hypothesis before diving into execution.    

D. Correcting Errors:  

     Regression is not only great for lending empirical support 

to management decisions but also for identifying errors in 

judgement. For example, a retail store manager may believe 

that extending shopping hours will greatly increase sales. 

Regression analysis, however, may indicate that the increase 

in revenue might not be sufficient to support the rise in 

operating expenses due to longer working hours (such as 

additional employee labor charges.) Hence, regression 

analysis can provide quantitative support for decisions and 

prevent mistakes due to manager’s intuition.  

E. New Insights:   

     Regression analysis technique can find a relationship 

between different variables by uncovering patterns that were 

earlier unnoticed. For example, analysis of data from point of 

sales systems and purchase account may highlight market 

patterns like increase in demand on certain days of the week 

or at certain times of the year. You can maintain optimal 

stock and personnel before a spike in demand arises by 

acknowledging these insights.  

III.     REGRESSION TECHNIQUES  

      Each regression technique has some assumptions 

attached to it which we need to meet before running analysis. 

These techniques differ in terms of type of dependent and 

independent variables and distribution.  

A. Linear Regression  

     It is a technique in which the dependent variable is 

continuous in nature and is the simplest form of regression. 

The relationship between the dependent variable and 

independent variables is assumed to be linear in nature.We 

can observe that the given plot represents a somehow linear 

relationship between the mileage and displacement of cars. 

The green points are the actual observations while the black 

line fitted is the line of regression.  

  

Fig.2 Linear Regression 

graph Equation of  multiple linear 

regression is:  y = β1 + β2X2 + β3X3 + 

βkXk + ε   
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Here 'y' is the dependent variable to be estimated, and X are 

the independent variables and ε is the error term. βi’s are the 

regression coefficients.  

B. Polynomial Regression  

     It is a technique to fit a nonlinear equation by taking 

polynomial functions of independent variable. In the figure 

given below, you can see the red curve fits the data better than 

the green curve. Hence in the situations where the relation 

between the dependent and independent variable seems to be 

non-linear we can deploy Polynomial Regression Models.  

  
Fig.3 Polynomial Regression graph Thus a 

polynomial of degree k in one variable is written as:  

y = β0 + β1X + β2X
2

 + βkX
k

 + ε  

C. Logisitic Regression  

     In logistic regression, the dependent variable is binary in 

nature (having two categories). Independent variables can be 

continuous or binary. In multinomial logistic regression, you 

can have more than two categories in your dependent 

variable. Equation:  

  

     Reasons we don’t use linear regression in this case: Firstly 

homoscedasticity assumption is violated. Second errors are 

not normally disturbed. Last y follows binomial distribution 

and hence is not normal.  

 

Fig.4 Logistic Regression  

D. Ridge Regression  

     Ridge regression is a technique for analyzing multiple 

regression data. When multicollinearity occurs, least squares 

estimates are unbiased. A degree of bias is added to the 

regression estimates, and a result, ridge regression reduces 

the standard errors.   

The formula for ridge regression is:  

  

Here I is an identity matrix of suitable order.  

E. Lasso Regression  

     Lasso stands for Least Absolute Shrinkage and Selection 

Operator. It makes use of L1 regularization technique in the 

objective function. It is a regression analysis method that 

performs both variable selection and regularization. Lasso 

regression uses soft thresholding. Lasso regression selects 

only a subset of the provided covariates for use in the final 

model.  

     It is quite similar to Ridge Regression in that both 

techniques have the same premise. We are again adding a 

biasing term to the regression optimization function in order 

to reduce the effect of collinearity and thus the model 

variance. However, instead of using a squared bias like ridge 

regression, lasso instead using an absolute value bias.  

  

     λ is the regularization parameter and the intercept term is 

not regularized. We do not assume that the error terms are 

normally distributed.  
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Fig.5 Contours of the error and constraint functions for the lasso (left) and 

ridge regression (right). The solid blue areas are the constraint regions, |β1| + 

|β2| ≤ s and β1
2 + β2

2 ≤ s, while the red ellipses are the contours of the RSS.  

 F. ElasticNet Regression  

     Elastic Net regression is preferred over both ridge and 

lasso regression when one is dealing with highly correlated 

independent variables. It is a combination of both L1 and L2 

regularization.   

The objective function in case of Elastic Net Regression is:  

  

     Like ridge and lasso regression, it does not assume 

normality. ElasticNet regression is used for support vector 

machines, metric learning, and portfolio optimization.  

G. StepWise Regression  

     Stepwise regression is used for fitting regression models 

with predictive models. It is carried out automatically. With 

each step, the variable is added or subtracted from the set of 

explanatory variables. The approaches for stepwise 

regression are forward selection, backward elimination, and 

bidirectional elimination. The formula for stepwise 

regression is:  

Bj.std = bj(sx * sy-1)  

IV.     SYSTEM ANALYSIS  

     When data violates regression assumptions, little can be 

done. Obvious solution is to use tree-based algorithms which 

capture non-linearity quite well. But if you are adamant at 

using regression, mentioned steps can be followed:  

• If your data is suffering from non-linearity, transform the 

Ivs(independent variables) using sqrt, log, square, etc.  

• If your data is suffering from heteroskedasticity, 

transform the DV(dependent variable) using sqrt, log, 

square, etc. Also, you can use weighted least square 

method to tackle this problem.  

• If your data is suffering from multicollinearity, use a 

correlation matrix to check correlated variables. Let's say 

variables A and B are highly correlated. Now, instead of 

removing one of them, use this approach: Find the 

average correlation of A and B with the rest of the 

variables. Whichever variable has the higher average in 

comparison with other variables, remove it. Alternatively, 

you can use penalized regression methods such as lasso, 

ridge, elastic net, etc.  

• You can do variable selection based on p values. If a 

variable shows p value > 0.05, we can remove that 

variable from model since at p> 0.05, we'll always fail to 

reject null hypothesis.  

  
Fig.6 Top Data Science, Machine Learning Methods used in 2018/19 – 

Kdnuggets Poll  

     The properties of regression methods for knowledge 

discovery is summarized in Table 2. Five different properties 

are used to compare the algorithms. The main characteristics 

of memory based models is storing the instances and delaying 

processing to the prediction phase. The model constructed is 

in fact the training set itself. Recursive partitioning 

algorithms construct the models by partitioning the data into 

regions. Interpretability is one of the main concerns for most 

knowledge acquisition and knowledge engineering 

applications, in order to extract information that can be 

verified.  

  

  



Journal of Analysis and Computation (JAC) 
(An International Peer Reviewed Journal), www.ijaconline.com, ISSN 0973-2861 

Volume XIV, ISSUE -VI, December 2020  
 

5 

TABLE 1 Properties of Regression Algorithm  

  

  

V.     CONCLUSION   

     Regression techniques are the most sought after data 

analytical methodologies. This technique is employed by 

data scientists in wide range of fields such as banking, 

insurance, retail, pharmacy, e-commerce and varied other 

fields. Mostly the linear and logistic regressions are induced 

into the data inventory by those companies which indulge in 

generating a large amount of data.  

     Even though much research has been done on regression, 

two important aims seem to have directed these studies. One 

is the fitness of the estimation or accuracy; the other is the 

interpretability of the constructed model. New research can 

be conducted in these traditional directions. Additionally, 

research can also be directed to increase the efficiency, both 

in computational complexity and storage. Also, constructing 

systems that deal with outliers, noise, missing values and 

irrelevant features is very important, since databases today 

have a very large number of records and attributes.  
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