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2. Derive the Fisher information matrix ),(),( 1 ΣμΣμ nIIn   (explicitly). 

3. Find )Pr()( 21 ii XXc θ . 
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Answer: 
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The log-likelihood is 
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Thus, the Fisher information matrix is 

. 

||||

||
   

||2

||

||2

0

0

0

0

||
   

||2||2
00

0                 00
||||

0                 00
||||

 ),(

2

2

12

2

22

2

11

2

2

1112

2

2

1112

2

4

11

2

2

2212

2

2

12

2

2

2212

2

2

12

2

4

22

2

1112

12

2

22

1


















































ΣΣ

ΣΣ

Σ

Σ

ΣΣΣ

ΣΣ

ΣΣ

Σμ















I . 

3. 



















12

2

22

2

11

12
21

2
)Pr()(




ii XXc θ . 

4. Let 
θ

θ
θ






)(
)(

c
c  

Since )),(,()ˆ( 1

1

 Σμ0θθ INn d  (exactly), the delta method leads to 

))(),()(,())()ˆ(( 1

1 θΣμθ0θθ cIcNccn T

d
  , and so 

)(),()(

))()ˆ((

1

1 θΣμθ

θθ

cIc

ccn

T  


 is the asymptotically pivotal quantity. Hence, the asymptotic 

confidence interval is 

n

cIc
zc

T )(),()(
)ˆ(

1

1

2/

θΣμθ
θ

 

   

 


