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Annotation

In this article, the main task of Simple Linear Regression is to establish a linear
relationship between (x) the independent variable and (y) the dependent variable. And
predicting the value of the dependent variable based on the value of the independent
variable
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English mathematician and statistician Sir Francis Galton, who first introduced the
concept in the late 19th century. Galton used the method to study the relationship
between the heights of parents and their children, and he coined the term "regression"
to describe how the children's heights tended to move towards the average height of
the population, or the mean.

Later, the work of the American statistician and social scientist Francis Anscombe in
the 20th century contributed to the popularization of simple linear regression,
particularly through his influential paper "Graphs in Statistical Analysis" published in
1973. In this paper, Anscombe showed the importance of visualizing data and using
regression analysis to model the relationship between variables.

Today, simple linear regression is widely used in various fields such as finance,
economics, social sciences, and engineering to analyze the relationship between two
variables and to make predictions based on that relationship.

SIMPLE LINEAR REGRESSION
Simple Linear Regression is a type of Regression algorithms that models the

relationship between a dependent variable and a single independent variable. The
Emergent: Journal of Educational Discoveries and Lifelong

https://ejedl.academiasci -
ps://ejedl.academiascionce.org Learning is a scholarly peer reviewed international Journal

69


file:///C:/Users/91982/Desktop/PC/acadamia/Emergent/Vol.%204%20Isue%204%20Emgt/jamshidsalimov8@gmail.com
file:///C:/Users/91982/Desktop/PC/acadamia/Emergent/Vol.%204%20Isue%204%20Emgt/abdixoliq994@gmail.com
file:///C:/Users/91982/Desktop/PC/acadamia/Emergent/Vol.%204%20Isue%204%20Emgt/jafarbekbobomurotov@gmail.com

EMERGENT: JOURNAL OF
EDUCATIONAL DISCOVERIES AND
LIFELONG LEARNING (EJEDL)

ISSN: 2776-0995 Volume 4, Issue 4, April, 2023

relationship shown by a Simple Linear Regression model is linear or a sloped straight
line, hence it is called Simple Linear Regression.

Simple Linear regression algorithm has mainly two objectives:

Model the relationship between the two variables. Such as the relationship between
Income and expenditure, experience and Salary, etc.

Forecasting new observations. Such as Weather forecasting according to temperature,
Revenue of a company according to the investments in a year, etc.

Simple Linear Regression Model:

The Simple Linear Regression model can be represented using the below equation:

y=0y+ 0:x,

| ? - predicted values
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It is the intercept of the Regression line (can be obtained
putting x=0)

|
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()

It is the slope of the regression line, which tells whether th
line is increasing or decreasing.

N _xl - independent variable

Implementation of Simple Linear Regression Algorithm using Python
To implement the Simple Linear regression model in machine learning using Python,
we need to follow the below steps:

Data Pre-processing- this includes removing unusual values, extracting the desired
data, removing NaN values, and determining their data type and converting them to
the desired data type.

Find a correlation between columns and visual analysis

° # we call the necessary libraries
import numpy as np
import pandas as pd
import seaborn as sns
import matplotlib.pyplot as mtp
#matplotlib inline
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#download the required DataSet
df=pd.read_csv("https://raw.githubusercontent.com/Jamshidsalimov/Ai-Fayls/master/my_rooms.csv", index_col=8)

df .head()
C district size level max_levels price 2’:
0 [OHycabagckuin  57.0 4 4 104000.0
1 $fkkacapaickmin  52.0 4 5 112000.0
2  Yunauszapckun 42.0 4 4 74000.0
3 Ywunansapckun  65.0 1 4 99000.0
4  YwunaHsapckun 70.0 3 5 110000.0

° # Find a correlation between columns
df.corrwith(df["price"])

C size 6.794788
level 9.979509
max_levels 9.254600
price 1.000000

dtype: floate4

The column data with the highest correlation is selected as the independent variable.
And this is the size column data

[36] # visual analysis
plt.figure(figsize=(6,4))
sns.scatterplot(data=df, x="size",y="price")

plt.show()
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Splitting the dataset into training and test set.

[39] # Splitting the dataset into training and test set.
from sklearn.model_selection import train_test_split
traen_set, test_set =train_test_split(df, test_size=0.15, random_state=40)

Using the train_test_split function, we split 15% of the data for training the model
and 85% of the data for testing the model

Fitting the Simple Linear Regression to the Training Set:

Fit our model to the training dataset. To do so, we will import the LinearRegression
class of the linear_model library from the scikit learn. After importing the class, we
are going to create an object of the class named as a regressor.

[1] #Fitting the Simple Linear Regression model to the training dataset
from sklearn import linear_model
LR_model= linear_model.LinearRegression()

[ 1 # Convert size and price column data to array view
Xx_train=np.asanyarray(traen_set[["size"]])
y_train=np.asanyarray(traen_set[["price"]])

° # Fitting the Simple Linear Regression
LR_model.fit(x_train,y_train)

G v LinearRegression

LinearRegression()

The LinearRegression() model also works for Simple Linear Regression and
defines and
0 Itis 1 also possible to calculate To and T1 in SLR as follows.

i=1(xi =0 — )

91=

90=y—l91x
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° # tettal va tetta® ni modeldan ajratib olish
tettal= LR_model.coef_[0][@]
tetta@= LR_model.intercept_[9]
print(tettal)
pr‘int(tettae)l

753.2195147265451
-955.79408269998871

Visualizing the Training set results:

[25] # Draw a graph based on thettal and thetta®
plt.figure(figsize=(5,3))
sns.scatterplot(data=df, x="size",y="price")
plt.plot(x_train,tettad+x_train*tettal, color="r")
plt.show()
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° # Convert size and price column data to array view
Xx_test=np.asanyarray(test_set[["size"]])
y_test=np.asanyarray(test_set[["price"]])

Visualizing the Test set results:
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° # visualizing the Test set results:
plt.figure(figsize=(5,3))
sns.scatterplot(data=df, x="size",y="price")
plt.plot(x_test,tettad+x_test*tettal, color="r")
plt.show()
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Determination of predictive values using the model

° # Determination of predictive values using the model
y_pridect=LR_model.predict(x_test)
y_pridect

39718.085976823],
30679.42559152],
26160.10850316],
44237.37685659],
.74267987],
50263.13297441],
27666.54753261],
48963.47443923],

> array([
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Model evaluation (Calculate the model error)
RMSE (root mean square error)
MAE (mean absolute error)

I - .
MAE(X, h) = Ef; ‘h(x(f)) _ ),(rl‘
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| m | N
RMSE(X, h) = 4| — Zl ((x?) - y9)

m;<

o # call the necessary functions of sklearn to calculate the error
from sklearn.metrics import mean_absolute_error, mean_squared_error
MAE=mean_absolute_error(y_pridect, y_test)

RMSE= np.sqrt(mean_squared_error(y_pridect, y_test))
print("MAE",MAE)
print("RMSE",RMSE)

[> MAE 7651.904713026272
RMSE 12977.44580854305
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