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1. 
(a)  

5*|6 
6+|34   n = 20 
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7+|00234   * for 0-4 
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(b) Negatively skewed. 
 
(c) Min = 5.6 , Max = 8.4 
 For LQ ,  25.0=p , ( ) 25.51 =+ pn ,  
   ( ) ( ) ( )( ) ( ) 75.67.69.625.07.625.0 565 =−+=−+= XXXQL  
 For median,  5.0=p , ( ) 5.101 =+ pn ,  
   ( ) ( ) ( )( ) ( ) 35.73.74.75.03.75.0 101110 =−+=−+= XXXmeidan  
 For UQ ,  75.0=p , ( ) 75.151 =+ pn ,  
   ( ) ( ) ( )( ) ( ) 85.77.79.775.07.775.0 151615 =−+=−+= XXXQU  
 
 Hence the five number summary is : 5.6,  6.75,  7.35,  7.85,  8.4 . 
 
(d) Boxplot for the data : 
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2. Let X be the power demand in a particular day. Then ( )4,15~ NX . 

(a) ( ) ( ) 1587.08413.0111
4
1517117Pr =−=Φ−=





 −Φ−=>X  

(b) Let Y be the number of HPD days in six months. Then ( )1587.0,180~ bY . 

( ) ( )( )
( )( )( )

( ) 4247.05753.0119.01
8413.01587.0180

1587.01805.29130Pr =−=Φ−=








 −Φ−≈≥Y  

(c) Let iX , 180,...,2,1=i  be the power demand in each of the coming 180 days. Then 








180
4,15~ NX  . 

 Total revenue = XX
i

i 7.2015.0
180

1
=∑

=

  million dollars. 

 ( ) ( ) 




 >=>=>

7.2
40Pr407.2Prdollarsmillion  40revenue TotalPr XX  

    ( ) ( ) 8929.0242.1242.11
1804

157.2401 =Φ=−Φ−=








 −Φ−=  
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2. (d) If the normal assumption is violated, the calculation in (a) will be incorrect. The 
calculation in (b) relies on the result from (a) and thus is also incorrect. However, the 
calculation in (c) is still valid because by central limit theorem, the sample mean of a 
random sample will follow a normal distribution approximately when the sample size is 
large. 

 
3. ( ) 3.0Pr =I  ( ) 3.0Pr =II   ( ) 4.0Pr =III  
 ( ) 04.0|Pr =Idefective  ( ) 03.0|Pr =IIdefective  ( ) 02.0|Pr =IIIdefective  
 ( ) 029.04.002.03.003.03.004.0Pr =×+×+×=defective  

(i) ( ) ( ) ( )
( ) 4138.0

29
12

029.0
3.004.0

Pr
Pr|Pr|Pr ==×==

defective
IIdefectivedefectiveI  

(ii) ( ) ( ) ( )
( ) 3103.0

29
9

029.0
3.003.0

Pr
Pr|Pr|Pr ==×==

defective
IIIIdefectivedefectiveII  

(iii) ( ) ( ) ( )
( ) 2759.0

29
8

029.0
4.002.0

Pr
Pr|Pr|Pr ==×==

defective
IIIIIIdefectivedefectiveIII  

 
4. Let X be the time (in minutes) for a student to finish the examination. Then ( )λα ,~ ΓX . 

(a) ( ) 9090 =⇔=
λ
αXE   ( ) 22515 2

2 =⇔=
λ
αXVar  

 ( )
( ) 4.0

225
90 ===

XVar
XEλ  ( ) 36904.0 =×== XEλα  

 Hence ( )4.0,36~ ΓX . 
 

(b) Let c be the time that should be set. Then ( ) 9.0Pr =≤ cX . 
 Since ( ) 2

725.0,36~8.0 χ≡ΓX , 
( ) ( ) 10753.858.09.08.0Pr8.08.0Pr 2

72 ≈⇒≈⇒=≤=≤ ccccX χ  min 
 (Or, ( ) 11074.8753.8558.962.053.858.0 ≈⇒=−+≈ cc  min) 

 (Or, 110384.878.0282.1
12

728.09.0
144

728.0 ≈⇒≈⇒≈−⇒≈




 −Φ cccc  min) 

 
5. Joint and marginal distributions of X and Y: 
                Y 

X 0 1 2 Marginal 
0 0.90 0.03 0.02 0.95 
1 0.03 0.01 0.01 0.05 

Marginal 0.93 0.04 0.03 1 
 

(a) ( ) ( ) ( )0,0Pr0908835.093.095.00Pr0Pr ===≠=×=== YXYX  
 Hence X and Y are not independent. 

 
(b) ( ) 05.005.0195.00 =×+×=XE  

 ( ) 05.005.0195.00 222 =×+×=XE   ( ) 0475.005.005.0 2 =−=XVar  
 ( ) 1.003.0204.0193.00 =×+×+×=YE  
 ( ) 16.003.0204.0193.00 2222 =×+×+×=YE  ( ) 15.01.016.0 2 =−=YVar  
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(c) ( ) ( )( )( ) ( )( )( ) ( )( )( ) 03.003.02103.01090.000 =+++= !XYE  
 ( ) 025.01.005.003.0, =×−=YXCov  

 2962.0
15.00475.0

025.0 =
×

=ρ  

 
(d) Let Z be the cost on replacing mission buttons on a shirt. Then YXZ 3.025.0 += . 

( ) ( ) ( ) 0425.01.03.005.025.03.025.0 =×+×=+= YEXEZE  
( ) ( ) ( ) ( )( ) ( )YXCovYVarXVarZVar ,3.025.023.025.0 22 ++=  

 ( ) ( ) ( )( )( ) 02022.0025.03.025.0215.03.00475.025.0 22 =++=  
 

(e) Let iZ , 1000,...,2,1=i  be the cost on replacing missing buttons in each of the 1000 shirts. 
By normal approximation, 








1000
02022.0,0425.0~

.
NZ  . 

  ( ) 








 −Φ−≈>=




 >∑

= 100002022.0
0425.004.0104.0Pr40Pr

1000

1
ZZ

i
i  

      ( ) ( ) 7109.0556.0556.01 =Φ=−Φ−=  
  

 


