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Linear Regression

®  Model linear relation of dependent variables with one or more independent
variable
¥ Simple Linear Regression (one independent variable)
¥ Multiple Linear Regression (multi independent variable)

B Most applications fall into one of the following two broad categories:

¥ Prediction, forecasting, error reduction
Fit predictive model and than use for Prediction

k¥ Variation in the response variable
Quality of strength between the responses



Linear Regression

B Alinear regression model assumes that the linear relationship between the
dependent variable y and the p-vector of regressors x (independent variable)

Vi = Bol+ BiXy + ot BoXiy + & =X B+ & i=1..n

¥y, is dependent variable for observation i

¥ x;is independent variable for observation i
kg iserror term for the observation i

B B, is intercept coefficient

B, is regression coefficient for independent variable



Linear Regression

B nequations are stacked together and written in matrix notation as
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Linear Regression

Estimated Model y=Xpg+¢ for given

Objective of the regression model is to find the B to have the least possible error
of estimated model ¥ from the data Yy

Error e used for fitting

e=y-y
Some Approaches Objective Function
Least Square e'e
Ridge Regression N 12
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Linear Regression(least square)

e Simple Linear Regression model fitting with least square
Yi=5+t 6% +é&
B Objective s

rﬁ‘;"ig iZ;:[Yi = By — BiX ]2

B The solution can be obtain
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Linear Regression(least square)

Multiple Linear Regression model fitting with least square
y=XB+¢

Objective is = mBin dIvi-9 ]2
i=1
= mljn(y-Y)T(y-V) = m[jn(y-XB)T(y-XB)
The solution can be obtain
B=(X"X) X'y

Note: X"™X should be non singular / invertible matrix



Linear Regression(least square)

B Correlation coefficient r




Linear Regression(least square)

B Correlation coefficient r

r  Positive Correlation
Direct relationship with independent variable

¥ Negative Correlation
Inverse relationship with independent variable

¥ Correlation relationship strength is proportional to magnitude of r

Negative > Positive
Correlation Correlation
-1 0 +1

No Correlation



Example of Linear Regression

B Obijective is to predict Job Performance from 1Q
B Data comprising of 10 person information

1d_liQ_____|Performance

1 106 115
2 97 104
3 107 97
4 97 101
5 110 99
6 112 105
7 97 96
8 87 89
9 100 97
10 91 87



Job Performance

Example of Linear Regression
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Example of Linear Regression

B Coefficients for linear regression

n

n n ) B n
4 IRDRISNING! _ 990101406 1004 99776
’ 10x101406 —(1004)°

$r{5n)

- DRITORI N _ 10x99776-1004x 990

ﬂ _ i=1 i=1
1 r jz 10x101406—(1004)’

i=1

=35.8762

=0.6287

B Simple linear regression model
y =35.8762+0.6287x



Example of Linear Regression
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