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Chapter 11
Exercises 11.2

11.2.1
By Bayes’ rule,



11.2.3

(a) Since ,


Hence, the posterior distribution of p is Beta(x + 3, n – x +1).

(b) 


Hence, the posterior distribution on of p is Beta(x + a, n – x + b)

11.2.5



(a) Note that and . Also, 





(b) Bayes’ estimator of  is the expected value of the posterior distribution of .  


11.2.7


(a) Given that and X1, …., Xn ~ Poisson(), we have 


Note that  and 




           goes into the proportionality constant.

        

Hence, the posterior distribution of 
   


(b) Bayes’ estimator of is 
11.2.9



Note that and with known. Hence,


 and 
Then the posterior distribution is

 



; where scalar terms went into the proportionality constant.




Hence the posterior distribution of µ is.
Exercises 11.3

11.3.1.


(a) We have seen from Example 11.2.7 that with prior distribution and, the posterior distribution of μ is also a normal distribution with

.



The probability is at least 0.95 that the lies within the interval (-0.490, 1.694).

11.3.3.




We have seen from Exercise 11.2.8 that the posterior distribution of μ is = Gamma(12.1, 52) since α = 0.1, β = 2, and  =12. Also, it is given that the number of patients hospitalized is. Since (μ| x=12) ~ Gamma(12.1, 52). Using the procedures summarized in Section 11.3 we can find that.
Hence, Pr(0.121< μ <0.381) = 0.95 and thus (0.121, 0.381) is a 95% credible interval for μ.
 
11.3.5.

Let X = sodium intake in this ethnic group and μ = the mean sodium intake for this group and. From Example 11.2.8 the posterior distribution of μ given data is normally distributed with 


11.3.7.


Let X = the number of calls received in five minutes. Then,. Assume that . Then,


Knowing the posterior distribution of λ we can show that Pr(2.43 < λ < 5.27) = 0.95 using the procedures summarized in Section 11.3.. Thus (2.43, 5.27) is a 95% credible interval of λ. 

Exercises 11.4

11.4.1

(a) Referring to Exercise 11.3.1 we know that and n = 20 and the posterior distribution of μ is normal with

 We can now compute



    
and

		


Thus,, and we reject .
(b) First compute the test statistic

        .


Thus,, and we do not reject . In this case, we see that we obtain different decisions from using the Bayesian approach than from using the classical approach.

11.4.3
We have seen from Exercise 11.3.3 that the posterior distribution of μ is Gamma(12.1,52). Using any statistical software, we can compute 

	,

and .



Thus,<, and we reject .

11.4.5
We have seen from Exercise 11.3.5 that the posterior distribution of μ is N(2822.95,36885.25). We can now compute

	,

and .



Thus,<, and we reject .
Exercises 11.5

11.5.1


Since the expected return is positive, in a long run we should win. Thus, we should play this game.

11.5.3
According to the government forecast, we write P(G) = 0.7 to denote that the economy will expand with a 70% chance, and P(B) = 0.3 to denote that the economy will decline with a 30% chance.


Since the expected earning is greater than 50000, the optimal decision is to open a new office.
Here we made an assumption that the government forecast will be correct with 100% certainty.

11.5.5
(a) Let G and B denote the true state of nature, and let G’ and B’ denote the weather person’s prediction. Based on the record we have P(G’|G) = 6/8 = 3/4 and P(G’|B) = 3/7.
Initially assume the prior as P(G) = P(B) = 1/2.
Using the Bayes’ theorem, we obtain the likelihood as

		
and

		
Updated prior when the weather person predicts good weather:

		
Updated prior when the weather person predicts bad weather:

		
(b) When the weather person predicts good weather:

		
and

		
Therefore our decision, given that the weather person predicts good weather, is to insure.
When the weather person predicts bad weather:

		
and

		
Therefore our decision, given that the weather person predicts bad weather, is also to insure.

11.5.7

By assuming a uniform prior we have  





Therefore, our decision is .
11.5.9
(a)
	States of Nature →
Decision Space ↓
	

	

	……
	


	

Predicting  ()
	g
	-l
	……
	-l

	

Predicting  ()
	-l
	g
	……
	-l

	……
	……
	……
	……
	……

	

Predicting  ()
	-l
	-l
	……
	g




(b) The expected utility for decision  is given by

		

Therefore the expected utility is the same for all decision .

(c) When , compute the updated prior as


	

Since the above expression only depends on the term ai, therefore our decision is di where i is such that  is the largest among a1, …., ak. When X = x2, compute the updated prior as


	





Since the above expression only depends on the term  , therefore our decision is  where i is such that  is the smallest among ,…, .
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