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1. (15%) Suppose U has a uniform distribution on [0,1]  and 
1 2
3 3

X U U= − + − . Find ( )E X  

and ( ) . Var X

2. (20%) If X and Y are independent standard normal random variables, prove that 
2

X Y+
 and

2
X Y−

 

are also independent standard normal random variables. 

3. (15%) Suppose X and Y are independent Poisson random variables. If ( )E X λ=  and ( )E Y μ= , 

find the conditional distribution of X given X Y n+ = , where n is a fixed positive integer. 

4. (12%) If X  has the probability density function (pdf) of ,
4
1)( =xf  ,31 <<− x  zero elsewhere, 

find the pdf of  .2XY =

5. (12%) Assume nX , ,2≥n  are i.i.d. ),,(X ,,1 θθN  where .1 ∞<< θ  Define two estimates of θ  

as follows: 

   XXX n =),,( 11δ  and .)(
1

1),,( 2
112 XX

n
XX n

i in −
−

= ∑ =
δ  

Compute the mean squared error (MSE) of 1δ  and ,2δ  respectively. Does either estimate “beat” 

the other? Hint:  .)( 2BiasVarianceMSE +=

6. 已知某種輪胎可行駛的里程數為常態分配 。製造商宣稱這種輪胎，平均至少可行

駛 6 萬公里，也就是說

))2600(,( 2μN
60000≥μ 。今測試 16 個輪胎，得其平均行駛里程數為 59000 公里。 

a. (16%) 0 1 α= 0.01
結論。

b. (5%) 計

試寫出 和 兩個假設，並以 檢定輪胎製造商的說法是否為真。請說明

 
算上述檢定的 。 

如果事實上

H H

valuep −

c. (5%) 59500=μ 公里，計算上述檢定的檢定力( power) 。 
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