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Abstract: Agriculture is the backbone of India. Data mining helps 

to analyze data from different perspectives and summarizing it 

into useful information.  Technically, data mining is the process of 

finding correlations or patterns among dozens of fields in large 

relational databases. Here we provide all the concepts of 

regression techniques in data mining which forms a framework to 

achieve prediction in different paths. Also, regression techniques 

include many techniques for modeling and analyzing several 

variables, when the focus is on the relationship between a 

dependent variable and one or more independent variables. More 

specifically, regression analysis helps one understand how the 

characteristic value of the dependent variable changes when any 

one of the independent variables is varied, while the other 

independent variables are held fixed. The methodologies include 

such as simple linear regression, logistic regression, polynomial 

regression and other methods are defined here. This paper 

discusses data mining technique such as regression and 

classification which is a process model for analyzing data.  In this 

paper the concepts of regression was summarized to accomplish 

the task of prediction and various methodologies of regression and 

its significance was illustrated in agricultural domain.  

Keywords: Data Mining, Regression, Prediction, Regression 

framework, Coefficients. 

I. INTRODUCTION 

 Data Mining forms a way for the extraction of useful 

patterns and implicit information from artifacts or activity 

related to the World Wide Web. Regression is one of the 

machine learning technique used to fit an equation to a dataset. 

The simplest form of regression, linear regression, uses the 

formula of a straight line (y = mx + b) and determines the 

appropriate values for m and b to predict the value of y based 

upon a given value of x[1]. Basically a Linear regression 

models are used to predict the relationship between two 

variables or factors. The factors that are used to predict the 

value of the dependent variable are called the independent 

variables.  

This paper states that a data mining is a technique that deals 

with the extraction of hidden predictive information from a 

large database. It applies sophisticated algorithms for the 

sorting method with vast amounts of data sets and selecting 

relevant information. Data mining  is the process of extracting 

patterns from large data sets by combining methods from 

statistics and artificial intelligence with database 

management[2]. 

Regression is the well-liked technique that are used for 

prediction in areas like forecasting soil fertility, climate 

prediction, rainfall  forecasting and other areas. The climate can 

be defined as the average state of atmosphere over a longer 

period similarly weather can be changes strongly day by day. 

The natural disasters which was occurred during the year 2015 

in the regions such as Chennai, Vishakhapatnam, Jammu & 

Kashmir and Uttarakhand which may results in the loss of 

property, reducing natural resources and death of human, 

natural species also. If we use the concept of prediction there 

may be a scope to mitigate losses and including property and 

damage of the public. Weather prediction may be at regional or 

national levels. Generally, two approaches used for predicting 

rainfall. One is Empirical approach and other is Dynamical 

approach. Empirical based on historical data to be collected and 

its relationship to various atmospheric variables. Dynamical 

approach, defines physical models based on systems of 

equation for prediction and can be implemented by using 

numerical rainfall forecasting method [3, 4].  

Mostly empirical approaches have been used for climate 

prediction. Methods used are   artificial neural network, fuzzy 

logic, regression and group method of data handling. Support 

vector machines [6] are a set of supervised learning methods 

that create a decision maker system which tries to predict new 

values. A forecasting of the climate can be done by regression 
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techniques[7]. In the recent years, the use of data mining 

process in the field of hydrology is increasing. The studies have 

been performed using data mining process in many areas [8,9]. 

Integrated evaporation model, using DM process for three lakes 

in Turkey by Keskin. Now-a-days Artificial Intelligent methods 

used in the estimation of rainfall [10- 15].  

The rest of the paper is organized as follows. In 

Section 2, we have given the different types of the regression. 

In Section 3, we explained the literature survey to the climate 

prediction using regression. In Section 4, we define the 

conclusion and represented other several baselines for 

regression and references concluded at the end. 

 

II.  TYPES OF REGRESSION 

There are different types of regression techniques that 

are available to make predictions. These methods are mostly 

driven by three metrics (number of independent variables, type 

of dependent variables and shape of regression line).  Fig.1 

shows the metrics. 

 

Fig 1: Three metrics of regression 

A. Simple Linear Regression Model  

This model is widely known modeling technique. Here 

the dependent variable is continuous, independent variable(s) 

may be  continuous or discrete, and the regression line is linear. 

Linear Regression  establishes a  relationship 

between dependent variable (Y) and one or more independent 

variables (X) using a best fit straight line (also known as 

regression line). It is represented by the equation: 

                            y = α + βX 

  By arithmetical convention, the two factors that are 

concerned in a simple linear regression investigation are 

designated by X and y. The equation describes how y is 

connected to x is known as the regression model [16]. In this 

equation α is the y intercept of the regression line and β is the 

slope. A regression line shows a positive linear relationship, a 

negative linear relationship, or no relationship. If the graphed 

line in a simple linear regression is flat, there is no association 

between two variables. When the regression line is sloping 

upward with the lower end of the line at the y intercept (axis) of 

the graph, and the upper end of line that extends upward into 

the graph field, left from the x intercept (axis) a positive linear 

relationship exists. When the regression line is sloping 

downward by the upper end of the line on the y intercept (axis) 

of the graph, and the minor end of line which extends 

downward into the graph field, toward the x intercept (axis) a 

negative linear relationship exists[17].  

 B. Logistic Regression 

Logistic regression are used to find the probability of 

event=Success and event=Failure. We should use logistic 

regression when the dependent variable is binary (0/ 1, True/ 

False, Yes/ No) in nature. Here the value of Y ranges from 0 to 

1 and it can represented by following equation. 

Odds=p/(1-p)=probability of event occurrence / probability of 

not event occurrence.  p means probability of existence 

characteristic of interest. 

 C. Polynomial Regression 

A regression equation is a polynomial regression 

equation when the power of independent variable is larger than 

1. The equation below characterize a polynomial equation: 

Y=a+b*x^2 

In this regression technique, the best fit line is not a straight 

line. This is quite a curve that fits into the data points. 

 D. Stepwise Regression 

In this regression multiple independent variables are dealed. In 

this technique, the selection of independent variables is made 

with the assist of an automatic process, which engage no human 

intervention. 

This feat is achieved by observing statistical values like R-

square, t-stats and AIC metric to significant variables. Stepwise 

regression is mostly fitting the regression model by adding or 

dropping co-variates one at a time based on a particular 

criterion.  

 E. Ridge Regression 

When the data suffers from multicollinearity such as 

independent variables are highly correlated, this technique is 

used. In multicollinearity, even though the least squares 
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estimates (OLS) are unbiased, their variances are bigger than 

the deviated observed value far from the true value. By 

accumulating a degree of bias to the regression calculates 

approximately, it reduces the standard errors. The equation can 

be represented as: 

 y=a+ b*x+e.  

Ridge regression solves the multicollinearity problem 

through shrinkage parameter λ (lambda). Look at the equation 

below. 

 

The equation consists of two components. Initial one is least 

square term and the further one is lambda of the summation 

of β2 (beta- square) where β is the coefficient. This can be 

added to least square term to shrink the parameter and to have a 

very little variance. 

F. Lasso Regression 

This regression (Least Absolute Shrinkage and Selection 

Operator) is like a Ridge Regression. It furthermore deals with 

severely the absolute size of the regression coefficients. It is 

also capable of sinking the variability and improving the 

accuracy of linear regression models.  Look at the equation 

below: 

It differs from ridge regression in a way that it uses absolute 

values in the penalty function, instead of squares. This will lead 

to penalizing (or equivalently limiting the sum of the absolute 

values of the estimates) values that causes a number of  the 

parameter estimates to revolve out to exactly zero.  

 G. ElasticNet Regression 

ElasticNet is a mixture of both Lasso and Ridge Regression 

techniques. It is trained with L1 and L2 prior as 

regularizer. Elastic-net is useful when there are multiple 

features which are correlated. Lasso regression picks one of 

these regression at random, while elastic-net picks up both. 

 

A benefit of trading-off between Lasso regression and Ridge 

regression is that, it allows Elastic-Net to take over a number of  

Ridge’s stability under rotation. 

H. Regression By Discretization 

 Regression by discretization is a method that make use of any 

classifier on a copy of the data that has the class attribute 

(equal-width) discretized. The predicted value is the 

anticipated value of the mean class value for each discretized 

interval (based on the predicted probabilities for each 

interval). 

III. LITERATURE SURVEY 

[20] Describes a survey on drought forecasting and analyzes 

rainfall frequencies using data from 248 rain gauges (1938-

2005). SPI is being determined using ANN feed forward and 

back propagation algorithm. The finding demonstrates that the 

result of ANN is appropriate for drought forecast. One more 

study designed at comparing ANN and ANFIS in precipitation 

prediction and realized ANN is capable in rain prediction. [21] 

Predicting the agricultural drought has been done using 1880-

2005 rain data to analyze the condition of agricultural drought. 

By relating fuzzy sets analysis on the condition of crops and 

valid rain record, result of fuzzy clustering has been obtained. 

Drought years are extracted from the output of fuzzy 

clustering. Time series are used to predict next drought year.  

[22] This study is aimed at translating seasonal forecast to 

agricultural conditions using crop simulation model to 

translate seasonal estimation to agricultural terms. The results 

offered support to farmer’s climate risk management. In China 

rainfall has been predicted by direct determination of surface 

soil moisture using microwave observation where data was 

acquired and analyzed over several test sites [23]. This work is 

validated by conducted large field experiments.  

Agricultural drought is forecasted in paddy fields using 

distantly sensed data [24] where NDVI was found to be 

reasonable in detecting agricultural drought. This work is 

limited by inadequate data as fuzzy was done in non cropping 

time. Metrological situation causes drought were estimated 

using the difference between precipitation and evapo 

transpiration and to evaluate metrological conditions causing 

drought [25].  

In USA historical patterns for drought were identified using 

VegOut Model that integrated Climate Ocean, satellite 

indicators [26]; regression trees were used to identify 
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historical patterns for drought intensely and vegetation. SPI 

and PDSI were used to represent climate vulnerability. This 

study was evaluated using 2016 drought year. Unlike previous 

studies this paper contributes on prior work by considering 

crop production history and weather data history together with 

classification algorithms to come up with precipitation classes. 

This work provides future classes projections with a limit of 

twelve months in advance predictions. By borrowing from 

previous studies this research emphasis is on comparison of 

classification algorithms in rainfall prediction in order to 

select the best. 

[27]  presents about a long-range summer monsoon rainfall 

prediction model that supports the power regression technique 

with the help of Ei Nino, Eurasian snow cover, north west 

Europe temperature, Europe pressure gradient Wind pattern, 

Arabian sea SST, east Asia pressure and south Indian ocean 

temperature in previous year. The experimental results 

demonstrate that the model error was 4%. [28] describes the 

development of a statistical predicting method for the SMR 

over Thailand using multiple linear regression and local 

polynomial-based nonparametric approaches. SST, sea level 

pressure (SLP), wind speed, EiNino Southern Oscillation 

Index (ENSO), IOD was chosen as predictors. The 

experiments indicated that the correlation between observed 

and forecast rainfall.  

 [29] has developed a prediction model for the occurrence of 

heavy rain in South Korea using multiple linear and logistics 

regression, decision tree and artificial neural network. This 

work is modeled for prediction categories of rainfall (below, 

above, normal) in the highlands of Eritrea. The most 

influential predictor of rainfall amount was the southern 

Indian Ocean SST. Experimental results showed that the hit 

rate for the model was 70%[30].  

[31] This work proposes human height prediction model found 

on multiple polynomial regression are used successfully to 

forecast the growth potentials of height with precision and was 

helpful in children growth study. [32] This describes the 

modeled plant motion time series and Nutrient recovery data 

for advanced life support using multi variable polynomial 

regression. 

[33] expressed that a regression is used to find out the 

functions that explain the correlation among different 

variables. A mathematical model is constructed using training 

dataset. Also showed that in statistical modeling two kinds of 

variables are used where one is called dependent variable and 

another one is called independent variable and usually 

represented using „Y‟  and „X‟ . There is always one 

dependent variable while independent variable may be one or 

more than one. Regression is a statistical method which 

investigates the relationships between variables. By using 

Regression dependences of one variable upon others may be 

established. Based on a number of independent variables 

regression is of two types, one is Linear and another one is 

Non-linear. Linear regression identifies the relation of a 

dependent variable and one or more independent variables. It 

is based on a model which utilizes linear function for its 

construction. Linear regression finds out a line and calculates 

vertical distances of the points from the line and minimizes the 

sum of square of vertical distance.  

 

 

 

Table 1: Techniques used in agriculture 

Author and 

publication  

Techniques used  

 

Output Limitations  

 

 Liu, C. Li, 2008 ANN feed feedfoward and back 

propagation algorithm.  

The findings showed that the 

result of ANN is suitable for 
drought forecast. 

The forecasting is done based 

on only a weather data. 

Patrick O, 2006 Applying fuzzy sets analysis on the 

condition of crops.  
 

 

Time series data used to 

predict  next drought year. 

Nil 

Z. Bob, 2015 

 

Regression techniques are used. Translating seasonal forecast 

to agricultural terms using 
crop simulation model 

Nil 

 

Niu Shulian, 2006 Naïve Bayes, Apriori algorithm are 

used.  
 

Rainfall was predicted by 

direct determination of surface 
soil moisture using microwave 

observation 

Cannot predict in small areas. 

Kozyra, J. et al 2009 NDVI  is used. Agricultural drought was 
predicted in paddy fields using 

remotely sensed data 

It only predicts the suitability 
of crop for the given soil 

parameters and not the yield. 

Tsegaye T. & Brian W. 

2007 

Naïve Bayes, J48, random forests, 

support vector machines, artificial 
neural networks are implemented. 

Evaluate metrological 

conditions causing drought.  
 

Other parameters like soil are 

not considered. 

Klaush Juliseh, 2016 SPI and PDSI were used. Climate Ocean, satellite 

indicators are used for rainfall 
prediction 

Nil 
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Guhathakurta, P 2005 Based on power regression technique. 

 

Long-range summer monsoon 

rainfall forecast model  

Focus on the policies that 

government could frame by the 
cropping practices of farmers. 

Rajeevan, M , 2010 Using multiple linear regression and 

local polynomial-based nonparametric 

approaches. 

Described the development of 

a statistical forecasting method 

for SMR over Thailand  

Nil 

Fox, J, 2014  Using multi variable polynomial 

regression 

Modeled plant motion 

timeseries and Nutrient 

recovery data for advanced 
life support 

Nil 

 

 

V. CONCLUSION 

This paper presents a review by using Data mining 

Regression methodologies can be used for 

prediction and can be considered as an alternative to 

traditional metrological approaches. The study 

describes the capabilities of various algorithms in 

predicting several weather phenomena such as 

temperature, thunderstorms, rainfall and so on. Data 

mining regression techniques like firstly apply 

correlation analysis then regression analysis. So that 

we can predict the future year by knowing climate 

factors which is very useful for public. This is the 

only for prediction regarding different areas but not 

accurate because of natural indices like climate 

factors. As we know that climate factors changes 

due to different reasons and here we define some 

best methods to achieve prediction based on 

empirical studies some climate scientists and 

research scholars. Comparison is made in the other 

papers, which shows that decision trees and k-mean 

clustering [34] are best suited data mining technique 

for this application. With the increase in size of 

training set, the accuracy is first increased but then 

decreased after a certain limit. With all the 

observations made the regression is considered to be 

best method for prediction [35]. 
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