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1. (12%) 以下是三筆二維資料的散佈圖(scatter plot)，試從 -1.0，-0.81，-0.43，0.22，0.68，0.97

六個數字當中，選擇三個數字(可複選)分別作為此三筆資料的相關係數。 

                   圖 A                   圖 B                  圖 C 

 

 

2. (12%) The random variable X has probability density function 

f(x) = { 𝑎𝑥 + 𝑏𝑥2     0 < 𝑥 < 1
  0                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

      

If E(X) = 0.6, find P(X < 1/2), Var(X), and the standard deviation of X.  

 

3. (26%) Let X and Y be continuous random variables with the joint probability density function 

f(x, y) = 2, 0 ≤ x ≤ y ≤ 1. 

(1) (3%) Let A = {(x, y): 0 ≤ x ≤
1

2
, 0 ≤ 𝑦 ≤

1

2
}. Find the probability P[(X, Y) ∈ A]. 

(2) (3%) Find 𝑓𝑋(𝑥), the marginal pdf of X. 

(3) (3%) Find 𝑓𝑌(𝑦), the marginal pdf of Y. 

(4) (3%) Are X and Y independent? Explain. 

(5) (8%) Compute the correlation coefficient of X and Y. 

(6) (3%) Determine f(y|x), the conditional pdf of Y, given X = x. 

(7) (3%)Compute the probability P (
3

4
≤ 𝑌 ≤

7

8
 | 𝑋 =

1

4
). 

4. (30%) Let nXXX ,,, 21   be i.i.d. random variables from each of the following distributions, and 

please find the maximum likelihood estimator (MLE) of   in each case. 

(1) (10%) Exponential distribution, ( )Exp  . 

(2) (10%) Uniform distribution, 
1 2( , )U   , 

1 2  . 

(3) (10%) Bernoulli distribution, ( )Ber  , 0 1 2  . 
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5. (20%) Suppose that two independent samples of size 9 are selected from normal populations, one with 

mean 
1  and variance 2

1  and the other with mean 
2  and variance 2

2 .  

 First population  Second population  

Sample mean  35 31 

Sample variance 24 20 

(1) (5%) Please construct a 95% confidence interval for the population mean 
1  of the first population.  

(2) (5%) Please construct a 95% confidence interval for the population variance 2

1  of the first 

population. 

(3) (10%) Assume that 2 2 2

1 2  = = , please test the null hypothesis 
0 1 2:H  =  versus the 

alternative hypothesis 
1 1 2:H    with significance level α=0.05.  
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df\Pr 
2

0.995  
2

0.99  
2

0.975  
2

0.95  
2

0.9  
2

0.1  
2

0.05  
2

0.025  
2

0.01  
2

0.005  

1 0.00  0.00  0.00  0.00  0.02  2.71  3.84  5.02  6.63  7.88  

2 0.01  0.02  0.05  0.10  0.21  4.61  5.99  7.38  9.21  10.60  

3 0.07  0.11  0.22  0.35  0.58  6.25  7.81  9.35  11.34  12.84  

4 0.21  0.30  0.48  0.71  1.06  7.78  9.49  11.14  13.28  14.86  

5 0.41  0.55  0.83  1.15  1.61  9.24  11.07  12.83  15.09  16.75  

6 0.68  0.87  1.24  1.64  2.20  10.64  12.59  14.45  16.81  18.55  

7 0.99  1.24  1.69  2.17  2.83  12.02  14.07  16.01  18.48  20.28  

8 1.34  1.65  2.18  2.73  3.49  13.36  15.51  17.53  20.09  21.95  

9 1.73 2.09 2.70 3.33 4.17 14.68 16.92 19.02 21.67 23.59 

10 2.16 2.56 3.25 3.94 4.87 15.99 18.31 20.48 23.21 25.19 

11 2.60 3.05 3.82 4.57 5.58 17.28 19.68 21.92 24.72 26.76 

12 3.07 3.57 4.40 5.23 6.30 18.55 21.03 23.34 26.22 28.30 

13 3.57 4.11 5.01 5.89 7.04 19.81 22.36 24.74 27.69 29.82 

14 4.07 4.66 5.63 6.57 7.79 21.06 23.68 26.12 29.14 31.32 

15 4.60 5.23 6.26 7.26 8.55 22.31 25.00 27.49 30.58 32.80 

16 5.14 5.81 6.91 7.96 9.31 23.54 26.30 28.85 32.00 34.27 

17 5.70 6.41 7.56 8.67 10.09 24.77 27.59 30.19 33.41 35.72 

18 6.26 7.01 8.23 9.39 10.86 25.99 28.87 31.53 34.81 37.16 

19 6.84 7.63 8.91 10.12 11.65 27.20 30.14 32.85 36.19 38.58 

20 7.43 8.26 9.59 10.85 12.44 28.41 31.41 34.17 37.57 40.00 


