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Step 1: Import related libraries

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import statsmodels.apli as sm
import seaborn as sns

sns.set()

Step 2: Load your dataset

data = pd.read csv( 'Simple Linear Regresslon.csv' )
data.head(s)

data.describe()
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Step 3: Pick appropriate variables

y = data['GPA"]
x1 = data[ 'SAT']
x1.head()

Step 4: Plot your dataset and see what's happening

pl. scatter(xt, y) Step 5: Select and create your model

plt.xlabel('SAT", fontsize = 20)

plt.ylabel('GPA", fontsize = 20)

plt. show() x = sm.add constant(xl)
model = sm.OLS(y,x).fit()
model.summary()

Step 6: Plot your regression line

plt.scatter(xi,y)

vhat = ©.0017*%x1 + ©.275

fig = plt.plot(x1l,yhat, 1lw=3, c="red")
plt.xlabel('sAaT', fontsize = 28)
plt.ylabel('GPA", fontsize = 28)
plt.show()
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Fundamentals of
Multiple Linear
Regression
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MULTIPLE REGRESSION EQUATION

Yy = by + byxq + byxy + <+ + by xy,

IT'S ABOUT THE BEST HITTING MODEL

After 3 dimensions, there is no visual way to representthe data
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y = data[ 'GPA" ]
x1 = data[['sAT', "INC', 'MS']]
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R-squared
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6T  SUM OF SQUARES TOTAL

measuves the total variablihy
of the dataset
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SR SUM OF SQUARES REGRESSION

Measures the explained
vayiablity oy your line

Zn:(yz - 7)’
1=1
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GSE  SUM OF SQUARES ERROR k

Measuves the ur\exP\ai ned
uaﬁa\o\i-\-\{ b\.| the regression
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- if R-squared value < 0.3 this value is generally considered a None or Very weak
effect size, - if R-squared value 0.3 < r < 0.5 this value is generally considered a weak
or low effect size, ... - if R-squared value r > 0.7 this value is generally considered

strong effect size, Ref. Source: Moore, D. S., Notz, W.

0 ]

Your regyession Your Yegyession
explaing NONE of explaing the entive
the vaniability vayiability
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Step 5: Select and create your model

X = sm.add constant(x1)
model = sm.OLS(y,x).fit()
model.summary()

OLS Regression Results

Dep. Variable: GPA R-squared: 0.406
Model: OLS Adj. R-squared: 0.399

Method: Least Squares F-statistic: 56.05

Date: Sun, 27 Dec 2020 Prob (F-statistic): 7.20e-11

Time: 16:43:13  Log-Likelihood: 12.672

No. Observations: a4 AlC: -21.34
Df Residuals: a2 BIC: -16.48
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Adjusted R-squared
and F-test
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R? or Adjusted R-squared

¢ R
R’  BASIS FOR COMPARING MODELS
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Difference between R-square and Adjusted R-square

Every time you add a independent variable to a model, the R-squared increases, even
if the independent variable is insignificant. It never declines. Whereas Adjusted R-
squared increases only when independent variable is significant and affects dependent

variable.

25
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Dep. Variable: GPA R-squared: - Dep. Variable: GPA R-squared: 0406
Model: OLS  Adj. R-squared: Model: OLS  Adj.R-squared: 0399
Method:  Least Squares F-statistic: : Method:  Least Squares F-statistic:  56.05

Date: Tue, 29 Dec 2020 Prob (F-statistic): 6.58e-10 Date: Sun, 27 Dec 2020 Prob (F-statistic): 7.20e-11

Time: 1230:35  Log-Likelihood: 12720 Time: 16:4813  Log-Likelihood: 12672

No. Observations: 84 AIC:  -19.44 No. Observations: 84 AlC:  -21.34

Df Residuals: 81 BIC: 1215 Df Residuals: 82 BIC: -16.48
Df Model: 2

Covariance Type: nonrobust

coef stderr P>|t] [0.025 0.975]

const 02960 0417 0480 -0533 1125

SAT 0.0017 0.000 0.000 0.001 0.002

Rand 1,23 -00083 0027 0.762 -0.062 0.046
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F - test

and
its application
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Dep. Variable: GPA R-squared:
Model: OLS  Adj. R-squared:

Method: Least Squares F-statistic:

Date: Sun, 27 Dec 2020 \Prob (F-statistic):

Time: 16:48:13  Log-Likelihood:

No. Observations: 34 AlC:
Df Residuals: 82 BIC:

F-test:

Ho:B1=P2= .= P =0

H,: at least one [3; #0

| If all betas are 0, then none of the Xs matter => our model has no merit I
28
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An F-test is any statistical test
in which the test statistic has
an F-distribution under the
null hypothesis. It is most
often used when comparing
statistical models that have
been fitted to a data set, in
order to identify the model
that best fits the population
from which the data were
sampled.

Z-statistic

Y

t-statistic

F-statistic
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Dep. Variable: GPA R-squared: - Dep. Variable: GPA R-squared: 0406
Model: OLS  Adj. R-squared: Model: OLS  Adj.R-squared: 0399
Method:  Least Squares F-statistic: : Method:  Least Squares F-statistic:  56.05

Date: Tue, 29 Dec 2020 Prob (F-statistic): 6.58e-10 Date: Sun, 27 Dec 2020 Prob (F-statistic): 7.20e-11

Time: 1230:35  Log-Likelihood: 12720 Time: 16:4813  Log-Likelihood: 12672

No. Observations: 84 AIC:  -19.44 No. Observations: 84 AlC:  -21.34

Df Residuals: 81 BIC: 1215 Df Residuals: 82 BIC: -16.48
Df Model: 2

Covariance Type: nonrobust

coef stderr P>|t] [0.025 0.975]

const 02960 0417 0480 -0533 1125

SAT 0.0017 0.000 0.000 0.001 0.002

Rand 1,23 -00083 0027 0.762 -0.062 0.046
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Regression
Assumptions
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Centyal London

Big enough

Not in the ity of
London

Location
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Heteroscedasticity

Homoscedasticity

Homoscedasticity Heteroscedasticity Heteroscedasticity

Random Cloud (No Discernible Pattern) Bow Tie Shape (Pattern) Fan Shape (Pattern)



http://www.m-fozouni.ir/
http://www.m-fozouni.ir/
http://www.m-fozouni.ir/

Coding time in Python
to get a better
understanding of
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Dep. Variable: IPA R-squared:
Model: LS Adj. R-squared:
Method: Least Squares F-statistic:
Date: w, 05 Apr 2018 Prob (F-statistic):
Time: . DS Log-Likelihood:
No. Observations: AlC:
Df Residuals: BIC:
Df Model:

Covanance Type:

coef std err P>it] [0.025 0.975)

Q
(%]
—
>
@)
O
Q
@)
c
Q
@)
wn
©
—
©
0O

const ( 5( ) 40¢ 673 0503

SAT 00017 0.000 i€ 0.000 0001 0.002

Omnibus: 12839 Durbin-Watson: 0.950

Prob(Omnibus): ) 002 Jarque-Bera (JB):

Skew: -0722 Prob(JB):

Kurtosis $.59(0 Cond. No.
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