Homework 9

Section 5.3 - 37,38, 39,40 

Section 5.4 - 48, 55,57 
Section 5.5 - 64,75
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	P(s2)
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	.20
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E(s2) = 212.25 = (2
38

	T0
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	x
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	x/n
	0
	.1
	.2
	.3
	.4
	.5
	.6
	.7
	.8
	.9
	1.0

	p(x/n)
	.000
	.000
	.000
	.001
	.005
	.027
	.088
	.201
	.302
	.269
	.107


X is a binomial random variable with p = .8.
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a. Possible values of M are: 0, 5, 10.   M = 0 when all 3 envelopes contain 0 money, hence p(M = 0) = (.5)3 = .125.   M = 10 when there is a single envelope with $10, hence p(M = 10) = 1 – p(no envelopes with $10) = 1 – (.8)3 = .488.  

p(M = 5) = 1 – [.125 + .488] = .387.

	M
	0
	5
	10

	p(M)
	.125
	.387
	.488


An alternative solution would be to list all 27 possible combinations using a tree diagram and computing probabilities directly from the tree.

b. The statistic of interest is M, the maximum of x1, x2, or x3, so that M = 0, 5, or 10.  The population distribution is a s follows:

	x
	0
	5
	10

	p(x)
	1/2
	3/10
	1/5


Write a computer program to generate the digits 0 – 9 from a uniform distribution.  Assign a value of 0 to the digits 0 – 4, a value of 5 to digits 5 – 7, and a value of 10 to digits 8 and 9.  Generate samples of increasing sizes, keeping the number of replications constant and compute M from each sample.  As n, the sample size, increases, p(M = 0) goes to zero, p(M = 10) goes to one.  Furthermore, p(M = 5) goes to zero, but at a slower rate than p(M = 0).
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a. With Y = # of tickets, Y has approximately a normal distribution with 
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E(X) = 100, Var(X) = 200, 
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Let X1, …, X5 denote morning times and X6, …, X10 denote evening times.

a. E(X1 + …+ X10) = E(X1) + … + E(X10) = 5 E(X1) + 5 E(X6) 

= 5(4) + 5(5) = 45

b. Var(X1 + …+ X10) = Var(X1) + … + Var(X10) = 5Var(X1) + 5Var(X6) 
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c. E(X1 – X6) = E(X1) - E(X6) = 4 – 5 = –1

Var(X1 – X6) = Var(X1) + Var(X6) = 
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d. E[(X1 + … + X5) – (X6 + … + X10)] = 5(4) – 5(5) = -5

Var[(X1 + … + X5) – (X6 + … + X10)] 

= Var(X1 + … + X5) + Var(X6 + … + X10) = 68.33

75.
a. pX(x) is obtained by adding joint probabilities across the row labeled x, resulting in pX(x) = .2, .5, .3 for x = 12, 15, 20 respectively.  Similarly, from column sums py(y) = .1, .35, .55 for y = 12, 15, 20 respectively.

b. P(X ( 15 and Y ( 15) = p(12,12) + p(12,15) + p(15,12) + p(15,15) = .25

c. px(12) ( py(12) = (.2)(.1) ( .05 = p(12,12), so X and Y are not independent. (Almost any other (x,y) pair yields the same conclusion).
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