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Classification vs. Regression
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What is Linear Regression?

• Learning

– A supervised algorithm that learns from a set of 
training samples.

– Each training sample has one or more input values 
and a single output value.

– The algorithm learns the line, plane or hyper-plane 
that best fits the training samples

• Prediction

– Use the learned line, plane or hyper-plane to predict 
the output value for any

– Input sample



DWD data (Deutscher Wetterdienst)

data was taken at 349 weather station

Altitude vs. Temperature



Simple Linear Regression

y = b0 + b1*x1
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Simple Linear Regression
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DWD data (Deutscher Wetterdienst)

data was taken at 349 weather station

Altitude vs. Temperature

b0

-5 c / 1000 meters

temperature = 10 – 0.005*altitude



How to find errors?
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How to define errors?
Ordinary Least Square
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How to find the best fitted line?
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Simple vs. Multiple Linear Regression

• Simple Linear Regression

y = b0 + b1*x1

• Multiple Linear Regression

y = b0 + b1*x1 + b2*x2 + b3*x3 +…+ bn*xn



Assumption of Linear Regression

• Linearity

• Homoscedasticity

• Multivariate normality

• Independence of errors

• Lack of multicollinearity



Building a Multiple Regression Model
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Variable Selection Methods

• All-in 

• Backward Elimination

• Forward Selection

• Bidirectional Elimination

• Score comparison

Stepwise Method
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Regressions

• Simple Linear Regression

y = b0 + b1*x1

• Multiple Linear Regression

y = b0 + b1*x1 + b2*x2 + b3*x3 +…+ bn*xn

• Polynomial Linear Regression

y = b0 + b1*x1 + b2*𝑥1
2 + b3* 𝑥1

3 +…+ bn* 𝑥1
𝑛



Polynomial vs. Linear Regression
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Support Vector Regression
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Support Vector Regression
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Applications of Regression



Correlation vs. Coefficient
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Summary of Regression Methods

• Widely used in medical research

• Easy implementation

• Good interpretability

• Limited learnability 


