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Q.No.1:- (2+5+5 = 12 points) Open the excel file that should contain a response variable (y) and three predictors.  

(i) Find 𝒚′𝒚 and 𝜷̂′𝑿′𝒚 

 

 

 

(ii) Using partial F test (extra sum of squares method) check the significance of 𝑋1 and 𝑋3 at 𝛼 = 0.001. Use 

the p-value approach. 

 

H0:  

 

H1: 

 

 

Test Statistic: F0=    with v1=  and v2= 

 

 

 

P-value= 

 

 

Decision: 

 

 

 

 

(iii) Suppose that the fitted multiple regression model is 𝑦̂ = 𝛽̂0 + 𝛽̂1𝑥1 + 𝛽̂2𝑥2 + 𝛽̂3𝑥3. Find the correlation 

coefficient between 𝛽̂1 and 𝛽̂3.  
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Q.No.2:- (2+1 = 3 points) Transform all the variables using unit length scaling and denote them by 𝑦0, 𝑤1, 𝑤2 

and 𝑤3.  

(i) Write the result for 𝑊′𝑊 matrix.  

Hint: The off-diagonal elements of 𝑊′𝑊 will be the correlation coefficients between the original 

(untransformed) variables. 

 

 

 

 

 

 

(ii) Write down the standardized regression model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Some useful formulas 
 

𝜷̂ = (𝑿′𝑿)−𝟏𝑿′𝒚,          𝑯 = 𝑿(𝑿′𝑿)−𝟏𝑿′,          𝑽𝒂𝒓 − 𝑪𝒐𝒗(𝜷̂) = 𝜎2(𝑿′𝑿)−𝟏 

𝑆𝑆𝑇 = 𝒚′𝒚 −
(∑𝑦𝑖)

2

𝑛
,     𝑆𝑆𝑅 = 𝜷̂′𝑿′𝒚 −

(∑𝑦𝑖)
2

𝑛
 

𝑆𝑆𝐸 = 𝒚′𝒚 − 𝜷̂′𝑿′𝒚,     𝑀𝑆𝐸 =
𝑆𝑆𝐸

𝑛−𝑘−1
= 𝜎̂2 

 

𝐹0 =
𝑆𝑆𝑅

𝑘⁄

𝑆𝑆𝐸
(𝑛−𝑘−1)⁄

=
𝑀𝑆𝑅

𝑀𝑆𝐸
  

𝑅𝑎𝑑𝑗
2 = 1 −

𝑆𝑆𝐸
(𝑛−𝑝)⁄

𝑆𝑆𝑇
(𝑛−1)⁄

,    𝛽̂𝑗 ± 𝑡𝛼
2
,𝑛−𝑘−1𝑠𝑒(𝛽̂𝑗),    𝑃𝑅𝐸𝑆𝑆 = ∑(

𝑒𝑖

(1−ℎ𝑖𝑖)
)
2

,     𝑅𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑖𝑜𝑛
2 = 1 −

𝑃𝑅𝐸𝑆𝑆

𝑆𝑆𝑇
 

 

𝜇̂𝑦|𝑥=𝑥0 ± 𝑡𝛼
2
,𝑛−𝑘−1√𝜎̂

2𝒙𝟎
′ (𝑿′𝑿)−𝟏𝒙𝟎,           𝑦̂0 ± 𝑡𝛼

2
,𝑛−𝑘−1√𝜎̂

2(1 + 𝒙𝟎
′ (𝑿′𝑿)−𝟏𝒙𝟎) 

 

 

With the Best Wishes 


