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5.12 Prove that the identity (2 = (’2 - (2  holds for any probability density for which these moments exist.

Answer
By definition,
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5.36   A manufacturer knows that on the average 2% of the electric toasters that he makes   will require repairs within 90 days after they are sold. Use the normal approximation to the binomial distribution to determine the probability that among 1,200 of these toasters at least 30 will require repairs within the first 90 days after they are sold.

Answer
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5.50 If a random variable has the log-normal distribution with ( = -1 and ( = 2, find its mean and its standard deviation.
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5.55 With reference to the example on page 157, suppose the expert opinion is in error. Calculate the probability that the supports will survive if

(a) ( =3.0 and (2 = 0.09;    (b) ( =4.0 and (2 = 0.36.

Answer
(a) [image: image20.wmf]7183
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  Since ( =3.0 and ( =0.3, we get

(b)  Since ( =4.0 and ( =0.6, we get
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5.65  Suppose that the proportion of defectives shipped by a vendor, which varies somewhat from shipment to shipment, may be looked upon as a random variable having the beta distribution with ( = 1 and ( = 4.

(a) Find the mean of this beta distribution, namely, the average proportion of defectives in a shipment from this vendor.

(b) Find the probability that a shipment from this vendor will contain 25% or more defective.
Answer
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Answer
When ( > 1 and ( > 1, the maximum of x of the beta density can be obtained by
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solving the equation

So,    ((-1)x(-2(1-x) (-1 – ((-1)x(-1(1-x) (-2 = 0

          ((-1)(1-x) – ((-1)x= 0

           ((-1) = x ((-1+(-1)
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Answer
(a)  By definition,
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(b) 
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5.83 A pair of random variables has the circular normal distribution if their joint density is given by 
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(a) If (1 = 2 and (2 = -2, and ( = 10, use Table 3 to find the probability that

      –8<X1<14 and –9<X2<3.

(b) If (1 = (2 = 0 and ( = 3, find the probability that (X1, X2) is contained in the region between the two circles x12+x22 = 9 and x12+x22=36.
Answer
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5.93 Let X1, X2, … X20 be independent and let each have the same marginal distribution with mean 10 and variance 3. Find

(a) E(X1+X2+…+X20);

(b) Var(X1+X2+…+X20).
Answer
Since X1, X2, … X20 are independent and each with same marginal distribution with 

( = 10 and (2 = 3.

(a) E(X1+X2+…+X20) = E(X1) + E(X2) + … + E(X20)

                            = 20 ( 10

                            = 200

(a) Var(X1+X2+…+X20) = Var(X1) + Var(X2) + … + Var(X20)

                                           = 20 ( 3

                                           = 60
5.94 For any seven observations,

(a) use Table 3 to verify that the normal scores are

-1.15, -0.67, -0.32, 0, 0. 32, 0.67, 1.15

(b) construct a normal-scores plot using the observations

16, 10, 18, 27, 29, 19, 17

(a) Answer
(b) By definition, 

      z( is such that the probability is ( that it will be exceeded by a random variable having the standard normal distribution. 

Since F(z0.125) = 0.875, we look for the entry in Table 3 which is closest to 0.875 and get 0.8749 corresponding to m7 = 1.15. 

Similarly, we can get m1 to m6 and fill the results in the table as follows.

m1
m2
m3
m4
m5
m6
m7

Z0.875
z0.750
z0.625
z0.500
z0.375
z0.250
z0.125

 -z0.125
 -z0.250
 -z0.375
z0.500
z0.375
z0.250
z0.125

-1.15
-0.67
-0.32
0
0.32
0.67
1.15

     It proves that -1.15, -0.67, -0.32, 0, 0. 32, 0.67, 1.15 are normal scores.

(c) The ordered observations are 10, 16, 17, 18, 19, 27, 29.

By ploting the pairs

(10, -1.15), (16, -0.67), (17, -0.32), (18, 0), (19, 0.32), (27, 0.67), (29, 1.15)

we obtain Figure as follows.
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5.95 (Normal-scores plots) The MINITAB commands

MSCORE C1 PUT IN C2

PlOT         C1   VS   C2

Will create a normal-scores plot from observations that were set in C1. (MINITAB uses a variant of the normal scores, mi, that we defined.) Construct a normal-scores plot of

(a) the aluminum alloy strength data on page 15;

(b) the decay time data on page 160.
Answer



F(x, y) = {








F(1, 1) = � EMBED Equation.3  ��� = 1





0                                          elsewhere





0                                              elsewhere





4 (1-x)3                                    for 0<x<1














      = { 





Thus, the desired probability is given by


� EMBED Equation.3  ���=1+(1-x)4� EMBED Equation.3  ��� = (3/4)4 = 0.3164











F(x, y) = {








� EMBED Equation.3  ���





for  0<x<1, 0<y<1








0                                              elsewhere





for 0<x<1
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0                                              elsewhere
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(b) � EMBED Equation.3  ���





(a)
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0                                          elsewhere





for  0<x<1, 0<y<1
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F(x, y) = {
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� EMBED Equation.3  ���





� EMBED Equation.3  ���1 � EMBED Equation.3  ���(1.24) =1 -� EMBED Equation.3  ���0.8925  = 0.1075





=  4.8497





( (2 = � EMBED Equation.3  ���()2f(x)dx 


         = � EMBED Equation.3  ���


         =  (’2 - 2 (2 + � EMBED Equation.3  ���(1


         =  (’2 - (2





(’2 = � EMBED Equation.3  ���





( =





� EMBED Equation.3  ���





-[(x1-(1)2+( x2-(2)2]/2(2





� EMBED Equation.3  ���





Find the probabilities that


both random variables will take on values less than 1;


the sum of the values taken on by the two random variables will be less than 1.





5.6. Given the probability density 





� EMBED Equation.3  ���





( k = 1/ � EMBED Equation.3  ���
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(





� EMBED Equation.3  ���





0                    elsewhere





6/5(x+y2)   for 0<x<1, 0<y<1





5.76 If two random variables have the joint density





                   F(x, y) = � EMBED Equation.3  ���





� EMBED Equation.3  ���





f(x1, x2) = � EMBED Equation.3  ���





5.66 Show that when ( > 1 and ( > 1, the beta density has a relative maximum at. 


                                                .





find k.





� EMBED Equation.3  ���





for  0<x<1, 0<y<1





0                                  elsewhere


elsewhere











The probability is














� EMBED Equation.3  ���





 = 6/5� EMBED Equation.3  ���


 = 2/5 � EMBED Equation.3  ���


 = 3/10





 = [F(1.2)-F(-1)]( [F(0.5) - F(-0.7)]


 =[0.8849-(1-0.8413)] ([0.6915- (1-0.7580)]


 = 0.7262(0.4495


 = 0.3264





  -1.5         -1          -0.5           0               0.5         1              1.5





(a)  Let z1 =� EMBED Equation.3  ���,   z2 =� EMBED Equation.3  ���


      then dz1 =� EMBED Equation.3  ���    dz1 =� EMBED Equation.3  ��� 


 –1< z1<6/5,   -7/10< z2<1/2.





      Substitute z1 and z2 into the circular normal distribution, we get


                 � EMBED Equation.3  ���


	      � EMBED Equation.3  ��� 























(b) Similar to (a), we get


                 � EMBED Equation.3  ���, 


   where 


     z1 =x1/3, z2 =x2/3


     1( Z 12+Z22 ( 4.


      


      Let z1 = r cos(, z2 = r sin(, we get


	� EMBED Equation.3  ���


    � EMBED Equation.3  ���
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