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Introduction
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Bias Vs Variance

Minimum BiasMinimum Variance
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Simplified Linear Regression Model

 Generate General Model from Big Data

 Initially, Model is unknown

 Due to lack of dataset, we are currently trying 

to generate a dataset using a known function

 Procedures include



Procedures

 Generate Intervals [-2, 5]

 F(y)  = 𝑦4 − 3𝑦3 + 2𝑦2 + 5𝑦 + 2

 Generate 𝑏𝑖𝑦𝑖 for 500 points (𝑏𝑖= f(𝑦𝑖) + ε)

 Randomly select 3 groups of 50 points from the 500 

points

 Solve Ax = b to derive ℎ𝑖 for each group

 Find bias and variance

 Go through the same process for quadratic, cubic and 

others



Squared Residual of the LSP

 Variance = 
1

𝑛
 𝑖=1

𝑛 (ℎ𝑖 − ℎ)2

 Bias = (𝐹(𝑦1 ) −  ℎ)2+(𝐹(𝑦2 ) −  ℎ)2+ … + 𝐹 𝑦𝑛 −  ℎ
2



Squared Residual of the LSP

𝐸 𝑥 =  𝑖=1
𝑘 𝑥𝑖𝑓(𝑥𝑖) =  𝑥𝑖𝑃𝑟(𝑋 = 𝑥𝑖) -------------------------------------------- (1)

 𝑥𝑓 𝑥 𝑑𝑥 = 𝐸 𝑥 = 𝜇 ----------------------------------------------------------------- (2)

𝑉𝑎𝑟(𝑥) =  (𝑥 − 𝜇)2𝑓 𝑥 𝑑𝑥 ----------------------------------------------------------- (3)

𝐸 𝑥2 = 𝑉𝑎𝑟 𝑥 + 𝐸 𝑥 2 ------------------------------------------------------------- (4)

Evaluating the expectation between b and h (i.e. the model):

𝐸 𝑏 − ℎ 𝑦
2

= 𝐸[𝑏2 − 2𝑏ℎ 𝑦 + ℎ 𝑦 2] ---------------------------------------- (5)

= 𝜎2 + 𝐸 ℎ 𝑦 − 𝐸 ℎ 𝑦 2 + (𝑓 − 𝐸 ℎ 𝑦 )
2

--------------- (6)



Bias vs Variance



Result



Result (Cont’d)



Result (Cont’d)



Result (Cont’d)
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