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Exercise 6.1
6.1.1



  	
a. 




6.1.3    




a. 


= Probability of type I error = P(reject|  is true) 


          = 

	    
     = 1-0.8491
     = 0.1509
b. 


=  P(accept | is false)

    =

   
    = 0.2784
c. 

=


= 0.5968
d. 
For 





From the binomial table we can observe that, for ,  and 




for  and 











falls between  and. However, for, which exceeds 0.01. If we want to limit  to be no more than 0.01, we will take. That is we reject  if.

For 
Similar to above method, we can see that 









falls between  and. However, for, which exceeds 0.03. If we want to limit  to be no more than 0.03, we will take. That is we reject  if.
e. 

When. From part (d), rejection region is of the form .

For 








6.1.5 ,




a. 


= Probability of type I error = P(Reject|  is true) 










b. 


=  P(Accept | is false)








c. 











=160.78 rounded up to 161

6.1.7  



= P(Reject|  is true) 
     = P(All 3 balls are green | x=10) 

    
     = 0.1053



= P(Accept | is false)
     = P(At least one ball is red | x=15)

    
     = 0.6009
6.1.9








=173.19 rounded up to 174
Exercise 6.2
6.2.1

       	











              








a. 
Therefore, if , 

the most powerful test is to reject  if 






b. 


If, the most powerful test is to reject  if  

Where 
6.2.3 








The Neyman-Pearson Lemma gives



And a critical region . We need




has a c.d.f .



6.2.5 	

		

	

	

	

For any   

	

	

	

Therefore the most powerful test is, Reject H0 if	


		Where 

6.2.7 


	 where 

	

	

	

	

	
	Taking natural logarithm, we have 

	

	

	

	To find the rejection region for a fixed value of , write the region as 


	, where 
Exercises 6.3
6.3.1 






Here  and 

		








Hence 




Similarly for the alternative hypothesis,   


     if  

		

Since 

	
	The likelihood ratio test has the rejection region:

	Reject if, which is equivalent to 

	

which is equal to 
6.3.3 






Here  and 
The joint pdf

	


The MLE’s are and 


Under H0, . MLE’s on  are


 and 
	



	After some algebra we can show that , Reject  if 


	  where 
6.3.5 






	 for 

	




MLE of  is , 



	
	We reject the null hypothesis if 



, or 
Exercises 6.4
6.4.1 



a. 	The observed test statistic () is 




b.	 p-value===0.0384

c. 	Smallest =0.0384 

p-value 
Since P value is greater than 0.02, we fail to reject the null hypothesis.
6.4.3 



a.	

	

	

		
b. 
Here 








c. Assumptions: even though population standard deviation is unknown, because of the large sample size, normal distribution is assumed. 




6.4.5 , , 


a. 	P(reject |  is true)=0 
Since the probability of rejecting null hypothesis equals to zero. Therefore, the null hypothesis is accepted.

b. 	


 vs 



Rejection region is 

Since t=2.642 is greater than 1.47, we fail to reject the null hypothesis 

6.4.7  

Since , using normal approximation to binomial

95% confidence interval for 





vs,Test Statistic

Since  we have enough evidence to reject H0.





6.4.9    ,, , 




Since n<30 we use t distribution



Rejection region is 

.This is sufficient evidence to confirm the belief
6.4.11
[image: ]
The QQ plot does not support the normality assumption. Better to use a non-parametric test.



, , 


 vs 



Rejection region is 

 Hence we reject the null hypothesis



6.4.13   , , 





For, and a degree of freedom of 9, the rejection region is 



Test statistic 

Since value of test statistic does not fall in the rejection region, we cannot reject.
Hence the company’s claim can be substantiated under 0.05 level of confidence.


6.4.15   , 








>5 and >5, we can use normal approximation of the binomial distribution





Rejection region is 

Since, we fail to reject the null hypothesis. 




6.4.17  , , ,


 vs 





Rejection region is 


Thus we fail to reject the null hypothesis
Exercises 6.5 
6.5.1 





Rejection region for z is 




Since, we fail to reject the null hypothesis. To see the significant difference we need to have (p value) level of significance. 







6.5.3   , , , , , , 










Rejection region is  i.e. 
Since 4.6124>1.6787, we reject the null hypothesis. Thus implies that there exists significant evidence to show that the male’s salaries are higher than that of female. 







6.5.5 , , , , , , 


Since and , we use normal distribution



Use  

Rejection region is 
       Since 80.2758>1.96, we reject the null hypothesis. Therefore we can conclude that there exist a difference between mean weights of sources A and B.


6.5.7   Let be the upstream BOD and  be the downstream BOD values







, , , , ,, 
a. 










Rejection region is  i.e. 
Since -5.259<-1.7341, we have enough evidence to reject the null hypothesis. Thus the mean BOD for the downstream is more than for the upstream.


b. 	





Test statistic 

From the F-table 




Rejection region is  and 
Since the observed value of the statistic 1.1923<4.026, we fail to reject the null hypothesis

c. Let Upstream - Downstream



    	 







From t-table 
We reject the null hypothesis. This implies that the mean of BOD for downstream is more than the upstream. 

6.5.9  Let Post IVCP – Pre IVCP





a.    vs ,,,






From t-table  , Since we have enough evidence to reject the null hypothesis. , ,  vs 



Test statistic , From the F-table ,


Rejection region is and, we fail to reject the null hypothesis.



6.5.11   ,  vs 



Test statistic  , From the F-table  , 


Rejection region is  and , Since the observed value of the statistic 1.5<2.90, we fail to reject the null hypothesis.







6.5.13  , , , , ,,


a.	vs , Since the variances are equal and unknown





, , 




Rejection region isSince, thus  does not fall in the rejection region. We fail to reject, in other words, the mean SAT score in math is same for 1999 and 1989.



b.  Test statistic , From the F-table 


Rejection region is and 
Since observed value of test statistic (1.5124)<2.862, there is evidence that the variances are equal.
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