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Regression

* The goal of regression is to learn a mapping function that can predict
the target label / output variable (dependent variable) based on one
or more input features / variables (independent variables).

* The relationship between the input variables and the output variable
is typically represented by a mathematical equation.

* Regression algorithms aim to minimize the difference between the
actual observed values and the values predicted by the model.

* This is often done by optimizing a loss /cost function, such as mean
squared error (MSE) during the training process.



Regression

* Consider the following dataset.
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Gradient Descent 3
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* If the slope/gradient at the current value of 8 > 0, this
means that we are to the right of optimal 0 *.



Gradient Descent

Repeat until converge {

2
— xl — oyt 4
] (9) _ Zn z H] x] y } where j represents the feature index number.
0

i=1 \j=

(a) (b)

A A
)

/ " 2
J(6) \ J(6) \ : /

start .
+f Updated after one iteration
d > :

>

6 e 9
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Regression-Vectorized Computations

* Y = Ogxg + 01x;
* 0 = [0, 04]
*X = [inxl]
*y =np.dot(6, x)
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Regression-Vectorized Computations
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Regression-Metrics

° RZ

* In regression analysis, the coefficient of determination, denoted as
R?, is a statistical measure that represents the proportion of the
variance in the dependent variable that is predictable from the
independent variables.

* In simpler terms, it quantifies the goodness of fit of the regression
model to the data.



Regression-Metrics

° RZ
* 0 indicates that the model does not explain any of the variability of
the target valuesaround its mean.

* 1 indicates that the model explains all the variability of the target
values around its mean.

* We calculate the value of R? using the test dataset.
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