
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 Y on X : Y – Ẏ = byx (X – Ẋ) 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 X on Y : X – Ẋ = bxy (Y – Ẏ) 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: 

 Import the data set 

 Determine the correlation and regression line using R functions 

 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 

##     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 



## 9       1.950      51 
## 10      4.350      85 
## 11      1.833      54 
## 12      3.917      84 
## 13      4.200      78 
## 14      1.750      47 
## 15      4.700      83 
## 16      2.167      52 
## 17      1.750      62 
## 18      4.800      84 
## 19      1.600      52 
## 20      4.250      79 
## 21      1.800      51 
## 22      1.750      47 
## 23      3.450      78 
## 24      3.067      69 
## 25      4.533      74 
## 26      3.600      83 
## 27      1.967      55 
## 28      4.083      76 
## 29      3.850      78 
## 30      4.433      79 
## 31      4.300      73 
## 32      4.467      77 
## 33      3.367      66 
## 34      4.033      80 
## 35      3.833      74 
## 36      2.017      52 
## 37      1.867      48 
## 38      4.833      80 
## 39      1.833      59 
## 40      4.783      90 
## 41      4.350      80 
## 42      1.883      58 
## 43      4.567      84 
## 44      1.750      58 
## 45      4.533      73 
## 46      3.317      83 
## 47      3.833      64 
## 48      2.100      53 
## 49      4.633      82 
## 50      2.000      59 
## 51      4.800      75 
## 52      4.716      90 
## 53      1.833      54 
## 54      4.833      80 
## 55      1.733      54 
## 56      4.883      83 
## 57      3.717      71 
## 58      1.667      64 



## 59      4.567      77 
## 60      4.317      81 
## 61      2.233      59 
## 62      4.500      84 
## 63      1.750      48 
## 64      4.800      82 
## 65      1.817      60 
## 66      4.400      92 
## 67      4.167      78 
## 68      4.700      78 
## 69      2.067      65 
## 70      4.700      73 
## 71      4.033      82 
## 72      1.967      56 
## 73      4.500      79 
## 74      4.000      71 
## 75      1.983      62 
## 76      5.067      76 
## 77      2.017      60 
## 78      4.567      78 
## 79      3.883      76 
## 80      3.600      83 
## 81      4.133      75 
## 82      4.333      82 
## 83      4.100      70 
## 84      2.633      65 
## 85      4.067      73 
## 86      4.933      88 
## 87      3.950      76 
## 88      4.517      80 
## 89      2.167      48 
## 90      4.000      86 
## 91      2.200      60 
## 92      4.333      90 
## 93      1.867      50 
## 94      4.817      78 
## 95      1.833      63 
## 96      4.300      72 
## 97      4.667      84 
## 98      3.750      75 
## 99      1.867      51 
## 100     4.900      82 
## 101     2.483      62 
## 102     4.367      88 
## 103     2.100      49 
## 104     4.500      83 
## 105     4.050      81 
## 106     1.867      47 
## 107     4.700      84 
## 108     1.783      52 



## 109     4.850      86 
## 110     3.683      81 
## 111     4.733      75 
## 112     2.300      59 
## 113     4.900      89 
## 114     4.417      79 
## 115     1.700      59 
## 116     4.633      81 
## 117     2.317      50 
## 118     4.600      85 
## 119     1.817      59 
## 120     4.417      87 
## 121     2.617      53 
## 122     4.067      69 
## 123     4.250      77 
## 124     1.967      56 
## 125     4.600      88 
## 126     3.767      81 
## 127     1.917      45 
## 128     4.500      82 
## 129     2.267      55 
## 130     4.650      90 
## 131     1.867      45 
## 132     4.167      83 
## 133     2.800      56 
## 134     4.333      89 
## 135     1.833      46 
## 136     4.383      82 
## 137     1.883      51 
## 138     4.933      86 
## 139     2.033      53 
## 140     3.733      79 
## 141     4.233      81 
## 142     2.233      60 
## 143     4.533      82 
## 144     4.817      77 
## 145     4.333      76 
## 146     1.983      59 
## 147     4.633      80 
## 148     2.017      49 
## 149     5.100      96 
## 150     1.800      53 
## 151     5.033      77 
## 152     4.000      77 
## 153     2.400      65 
## 154     4.600      81 
## 155     3.567      71 
## 156     4.000      70 
## 157     4.500      81 
## 158     4.083      93 



## 159     1.800      53 
## 160     3.967      89 
## 161     2.200      45 
## 162     4.150      86 
## 163     2.000      58 
## 164     3.833      78 
## 165     3.500      66 
## 166     4.583      76 
## 167     2.367      63 
## 168     5.000      88 
## 169     1.933      52 
## 170     4.617      93 
## 171     1.917      49 
## 172     2.083      57 
## 173     4.583      77 
## 174     3.333      68 
## 175     4.167      81 
## 176     4.333      81 
## 177     4.500      73 
## 178     2.417      50 
## 179     4.000      85 
## 180     4.167      74 
## 181     1.883      55 
## 182     4.583      77 
## 183     4.250      83 
## 184     3.767      83 
## 185     2.033      51 
## 186     4.433      78 
## 187     4.083      84 
## 188     1.833      46 
## 189     4.417      83 
## 190     2.183      55 
## 191     4.800      81 
## 192     1.833      57 
## 193     4.800      76 
## 194     4.100      84 
## 195     3.966      77 
## 196     4.233      81 
## 197     3.500      87 
## 198     4.366      77 
## 199     2.250      51 
## 200     4.667      78 
## 201     2.100      60 
## 202     4.350      82 
## 203     4.133      91 
## 204     1.867      53 
## 205     4.600      78 
## 206     1.783      46 
## 207     4.367      77 
## 208     3.850      84 



## 209     1.933      49 
## 210     4.500      83 
## 211     2.383      71 
## 212     4.700      80 
## 213     1.867      49 
## 214     3.833      75 
## 215     3.417      64 
## 216     4.233      76 
## 217     2.400      53 
## 218     4.800      94 
## 219     2.000      55 
## 220     4.150      76 
## 221     1.867      50 
## 222     4.267      82 
## 223     1.750      54 
## 224     4.483      75 
## 225     4.000      78 
## 226     4.117      79 
## 227     4.083      78 
## 228     4.267      78 
## 229     3.917      70 
## 230     4.550      79 
## 231     4.083      70 
## 232     2.417      54 
## 233     4.183      86 
## 234     2.217      50 
## 235     4.450      90 
## 236     1.883      54 
## 237     1.850      54 
## 238     4.283      77 
## 239     3.950      79 
## 240     2.333      64 
## 241     4.150      75 
## 242     2.350      47 
## 243     4.933      86 
## 244     2.900      63 
## 245     4.583      85 
## 246     3.833      82 
## 247     2.083      57 
## 248     4.367      82 
## 249     2.133      67 
## 250     4.350      74 
## 251     2.200      54 
## 252     4.450      83 
## 253     3.567      73 
## 254     4.500      73 
## 255     4.150      88 
## 256     3.817      80 
## 257     3.917      71 
## 258     4.450      83 



## 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 
## 272     4.467      74 

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

## [1] 0.9008112 

# visualize the linear regression line 
plot(faithful$waiting,faithful$eruptions,xlab="Waiting time to next eruption 
in mins",ylab="Eruption time in mins", main='Linear Regression') 
abline(lm(faithful$eruptions ~ faithful$waiting),col='blue') 

 

# collecting coefficients" 
reg= lm(faithful$eruptions ~ faithful$waiting, data=faithful) 



coeffs = coefficients(reg) 
coeffs 

##      (Intercept) faithful$waiting  
##      -1.87401599       0.07562795 

# the waiting time  
waiting = 80 
#  
duration = coeffs[1] + coeffs[2]*waiting  
duration 

## (Intercept)  
##     4.17622 


