  




IE121 HW#2 Solutions

7-2. 
E
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a) Both  
[image: image3.wmf]1

ˆ

Q

and 
[image: image4.wmf]2

ˆ

Q

 are unbiased estimates of  (  since the expected values of these statistics are


    equivalent to the true mean, (.


b) V
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  Since both estimators are unbiased, the variances can be compared to decide which is the better


  estimator. The variance of 
[image: image9.wmf]1

ˆ

Q

is smaller than that of 
[image: image10.wmf]2
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Q

,
[image: image11.wmf]1
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is the better estimator. 

7-4. 
Since both estimators are unbiased:


Relative Efficiency = 
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7-8.
 n1 = 20, n2 = 10, n3 = 8


Show that S2 is unbiased:
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· S2 is an unbiased estimator of (2 .

7-10
Show that 
[image: image14.wmf]2

X

is a biased estimator of (.  Using 




[image: image15.wmf](

)

(

)

(

)

(

)

(

)

2

2

2

2

2

2

2

2

2

2

2

1

2

2

2

1

1

2

2

1

2

2

1

1

1

1

1

m

s

m

s

m

s

m

s

+

=

+

=

+

=

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

+

=

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

+

÷

÷

ø

ö

ç

ç

è

æ

=

÷

÷

ø

ö

ç

ç

è

æ

=

å

å

å

å

=

=

=

=

n

X

E

n

n

n

n

n

n

n

n

X

E

X

V

n

X

E

n

X

E

n

i

n

i

i

n

i

i

n

i

i



(  
[image: image16.wmf]2

X

is a biased estimator of (.


b) Bias = 
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c) Bias decreases as n increases.

7-54.
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the mean has to be within 3 standard deviations that equals to +/- 3(0.3536)  between (48.9-5.06) however we have 52 so it is very away from the mean so it is unusual.

7-62
a) 
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[image: image20.wmf])
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b.) When n = 10, cn = 1.0281. When n = 25, cn = 1.0105. So S is a pretty good estimator for the standard deviation even when relatively small sample sizes are used.
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