
High-dimensional data analysis  HW#1 

102225014 Ai-Chun Chen 

1. In one-way ANOVA: 

0where,,1;3,2,1, 321   njiy ijiij  . 

Matrix form:
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Compute rank( X ), yX
T , XX

T  and find a LSE β̂ . 

Solution: 

(1) 

rank( X ) = 3 ( 3210 xxxx  ) 

(2) 
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(4) 

LSE => satisfy yX
T = XX

T
β̂  

Consider the estimator of β by method of moments: 

njiy ijiij ,,1;3,2,1,    
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Similarly, njiy ijiij ,,1;3,2,1,    
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Thus, by method of moments, estimators
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β , 

which satisfy the equal yX
T = XX

T
β̂ . 



 

2. Show that the F statistic (3.13) for dropping a single coefficient from a model is 

equal to the square of the corresponding z-score (3.12). 

Solution: 

Assume that 1RSS is from full model and jRSS is from model dropping j . 

Our goal is to show that 
)1/(RSS

)/()RSSRSS(
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distribution. 

The numerator of F is 2

1df  because 1 jpp in our setting. The denominator 

of F is 
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 where the numerator is standard 

normal and the denominator is
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where is the 

same as F. 

 


