Simple Correlation and Regression

Introduction

The most commonly used techniques for investigating the relationship between two quantitative
variables are correlation and linear regression. Correlation quantifies the strength of the linear
relationship between a pair of variables, whereas regression expresses the relationship in the form of an
equation.

Correlation:

A correlation coefficient is a statistical measure of the degree to which changes to the value of one
variable predict change to the value of another. When the fluctuation of one variable reliably predicts a
similar fluctuation in another variable, there’s often a tendency to think that means that the change in
one causes the change in the other.

Regression:

Regression analysis is a statistical tool to study the nature and extent of functional relationship between
two or more variables and to estimate (or predict) the unknown values of dependent variable from the
known values of independent variable.

Simple Linear Regression:

Simple linear regression model we have the following two regression lines:

1. Regression line of Y on X: This line gives the probable value of Y (Dependent variable) for any given
value of X (Independent variable). Regression line of Yon X : Y =Y = byx (X—X) OR : Y = a + bX

2. Regression line of X on Y: This line gives the probable value of X (Dependent variable) for any given
value of Y (Independent variable). Regression line of Xon Y : X =X =bxy (Y=Y) OR : X = a + bY

In the above two regression lines or regression equations, there are two regression parameters, which
are “a” and “b”. Here “a” is unknown constant and “b” which is also denoted as “byx” or “bxy”, is also
another unknown constant popularly called as regression coefficient. Hence, these “a” and “b” are two
unknown constants (fixed numerical values) which determine the position of the line completely.

Procedure:
e Import the data set
e Determine the correlation and regression line using R functions
e Visualize the regression line using R functions

Code and Result:

## R has a predefined dataset with the name "faithful"

# To know more about the dataset type "?faithful"” in the console
faithful

#it eruptions waiting
## 1 3.600 79
## 2 1.800 54
## 3 3.333 74
## 4 2.283 62
## 5 4.533 85
## 6 2.883 55
## 7 4.700 88
## 8 3.600 85
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## 259 2.000 56
## 260 4.283 79
## 261 4.767 78
## 262 4.533 84
## 263 1.850 58
## 264 4.250 83
## 265 1.983 43
## 266 2.250 60
## 267 4.750 75
## 268 4.117 81
## 269 2.150 46
## 270 4.417 90
## 271 1.817 46
##t 272 4.467 74

# correlation coefficient
cor(faithful$eruptions,faithful$waiting)

## [1] ©.9008112

# visualize the Llinear regression Lline

plot(faithful$waiting,faithful$eruptions, "Waiting time to next eruption
in mins", "Eruption time in mins", 'Linear Regression')
abline(1lm(faithful$eruptions ~ faithful$waiting), 'blue')
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# collecting coefficients”
reg= lm(faithful$eruptions ~ faithful$waiting, faithful)



coeffs = coefficients(reg)

coeffs

it (Intercept) faithful$waiting
#it -1.87401599 0.07562795
# the waiting time

waiting = 80

#

duration = coeffs[1] + coeffs[2]*waiting
duration

## (Intercept)
#it 4.17622



