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Recap 

I The PDF of βb1 is (approximately) a normal distribution 2N (β1, SD(βb1) ) 
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Confidence Intervals 

I Even though the exact value of β1 that Nature uses to generate the data can never be 
learnt exactly from data, we can build a confidence interval for its value: � � 

I 95% of the probability mass of a normal distribution N µ, 2σ  is in the interval 
[µ − 2σ, µ + 2σ] 

I Hence, n h � � � �io b Pr β b b1 ∈ β1 − 2 SD β1 , β1 + 2 SD β1 = 95% 

I Notice that � � � � 
β b 1 − 2 SD β1 ≤ βb1 ≤ β1 + 2 SD βb1 

is equivalent to (try to prove this yourself) � � � � 
βb1 − 2 SD βb1 ≤ β1 ≤ βb1 + 2 SD βb1 
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Confidence Intervals (cont.) 

I Confidence interval: 
I Based on the above, we conclude that the real (but unknown) value of the parameter 

β1 satisfies n h � � � �io 
  Pr β ∈ βb b b b1 1 − 2 SD β1 , β1 + 2 SD β1 = 95% 

I Assuming we have access to a single training dataset DTr {(x1, yN ) , . . . , (x1, yN )}, we 
can compute P s

N � � b (xi − x) (y i − 2
 i =1  y) 

β = b σ
1 PN 2 and SD β1 = PN 2 

i=1 (xi − x) i=  (xi − x) 1

I Therefore, we can explicitly compute the 95% confidence interval (CI) for β1 
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Confidence Intervals (cont.) 

I Identical logic can be used to compute the 95% CI for β0 

I Warnings: Remember the assumptions we have made above: 
I The estimation βb1 is a normally distributed random variable. In certain situations, 

this is not the case 
I We have access to 2σ  , the variance of the measurement noise. In practice, this may 

be unknown 
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