
The data carries : 

1. Independent Variable(x)-continuous and categorical data 

2. Dependent Variable(y)-continuous data 

 

If we plot LR data, it is found to be scattered in the graph. Here, we try to plot a best fit 

line which passes such that it will have minimum distance from all points. 

                                

The line represented as,                                   y=c + m(x) 

Here, it is represented as,                yp(predicted values) =  θ0 + θ1(x1) 

Error can be calculated as,           e = ya (actual values) -  yp (predicted values) 

Here, we can calculate  

Mean Squared Error(MSE) =  
1

𝑛
 ∑ ( ya – yp )2 

Objective of LR is to minimize the MSE. 

Considering the Equation :   yp = θ0 + θ1(x1)    , here what we can change is the values of 

θ0 and θ1 . 

Now, few question arises while performing LR – 

 How can we find that best line ? 

 How can we change the values of θ0 and θ1 ? 

Therefore, algorithms are designed that helps in minimizing MSE, these algoriths are 

termed as Optimisation Algorithms         

 

Optimization Algorithm: It is a procedure which is executed iteratively by comparing 

various solutions till an optimum or a satisfactory solution is found. 

It is used for solving quantitative problems. It can be performed using the formula given 

by,                            θ1 = 
∑(𝑥−�̅�)(𝑦−�̅�)

∑(𝑥−�̅�)2  



Here, �̅� and �̅� are the mean of x and y data, respectively. 

This formula is estimated by using, 

• Pearson Correlation Coefficient 

• Standard Deviation 

• Variance 

Following are the steps to perform the task mentioned above:- 

1. Draw your data table. 

2. Calculate the mean of x and y as , �̅� and �̅� respectively. 

3. For each row of inputs, calculate (𝑥 − �̅�) 𝑎𝑛𝑑 (𝑦 − �̅�). 

4. Perform (𝑥 − �̅�) ∗ (𝑦 − �̅�) operation for each row of your data. 

5. Perform (𝑥 − �̅�)2 operation for each row of your data. 

6. Now take the summation of (𝑥 − �̅�) ∗ (𝑦 − �̅�) and (𝑥 − �̅�)2 separately. 

Now, your formula is ready to implement in your code. 

Once, θ1 is calculated, we can calculate θ2 as well using the formula given below: 

                                                θ 0 = �̅� - θ1�̅� 

COST FUNCTION: 

It is a function that measures the performance of a Machine Learning model for given 

data. Cost Function quantifies the error between predicted values and expected values 

and presents it in the form of a single real number. Basically, it is used to calculate the 

accuracy of a model. 

In simple words, it is average of all the input values x and y.  

It can be calculated as, 

Minimize (θ0 , θ1) =  
1

2𝑚
  ∑ (𝑚

𝑖=1 ℎ𝜃(𝑥(𝑖)) − 𝑦(𝑖))2 

     m = no. of training samples 

(𝑥(𝑖), 𝑦(𝑖)) is the 𝑖𝑡ℎ training samples 

1

2
 is a constant that helps cancel 2 in derivative of the 

function when doing calculations for gradient descent 

Where, ℎ𝜃(𝑥) is called the hypothesis function which is calculated by the expression 

mentioned below: 

                                                            ℎ𝜃(𝑥) = θ0 + θ1(x) 

Initially, θ0 and  θ1 are the random values taken by the user such the line θ0 + θ1(x) 

should be closer to y-axis. 

❖  Learning objective is to minimize the cost function. 

❖ Cost function can be minimized by minimizing the θ0 and  θ1 . 

 



GRADIENT DESCENT: 

Gradient descent is an optimization algorithm used to find the values of parameters 
(coefficients) of a function (f) that minimizes a cost function (cost). 

Gradient descent is best used when the parameters cannot be calculated analytically (e.g. 
using linear algebra) and must be searched for by an optimization algorithm. 

Here derivative of cost function is taken so as to make small changes, alpha is taken in 
such a manner that it should neither be too large or too small, otherwise it can disturb the 
learning.  

                                             

 

                                         

 

 


