MATH 244 LAB #2
HYPOTHESIS TESTS FOR THE MEAN– SINGLE POPULATION

Name: _____________________ Date: ______________________

1. A random sample of Fleer basketball cards was obtained by purchasing four packs of unopened Fleer basketball cards. After duplicates were removed, a sample of 45 cards remained. Information on the heights of the basketball players were collected from these cards. 

Listed below are the heights (in feet) of the basketball players for the sample.

	7.33
	6.83
	6.41
	6.25
	6.83
	6.41
	6.41
	6.58
	6.58

	6.58
	6.67
	6.33
	6.83
	6.50
	6.67
	6.58
	6.83
	6.58

	6.91
	6.58
	7.00
	6.75
	6.67
	6.75
	7.00
	7.33
	6.50

	6.08
	7.00
	6.83
	6.50
	6.75
	6.75
	6.75
	6.75
	6.83

	6.92
	6.50
	6.33
	6.25
	6.75
	6.33
	6.33
	6.75
	6.33


Past research on the heights of basketball players revealed that it will be reasonable to assume a population standard deviation of   0.3. Use MINITAB to test at the 0.02 level of significance whether the average height of basketball players is greater than 6.5 feet. 

a. Write up the hypothesis test using the critical region approach.

H0:  



H1: 
Test Statistic: 

Decision Rule:

Conclusion:

b. Write up the hypothesis test using the p-value approach.
 

H0:   



H1: 
Test Statistic: 

Decision Rule:

Conclusion:

2. The quality-control department of a canning company requires that the mean weight of a specific canned product be 16 ounces. Sixteen cans filled by the same machine were sampled at random from the assembly line and their weights measured. The results are given below:

	Can Number
	1
	2
	3
	4
	5
	6
	7
	8

	Weight
	16.5
	16.2
	16.9
	15.8
	16.2
	16.4
	16.5
	16.8

	Can Number
	9
	10
	11
	12
	13
	14
	15
	16

	Weight
	15.8
	15.5
	16.7
	15.5
	16.2
	16.7
	15.7
	15.9


Use MINITAB to test the claim that the machine is over-filling the cans at the 0.02 level of significance.

a. Write up the hypothesis test using the critical region approach.

H0:  





H1: 
Test Statistic: 

Decision Rule:

Conclusion:

b. Write up the hypothesis test using the p-value approach.
 

H0:  




H1: 

Test Statistic: 

Decision Rule:

Conclusion:

3. One of the basic assumptions for these hypothesis tests is that the sample is drawn from a normal or approximately normal distribution. Discuss whether the normality assumption holds for the samples in Exercises 1 and 2. Discuss observations from the normal probability plots and also observations obtained from the histograms for these samples. Attach all graphs and plots with appropriate titles.

  

4. A systematic sample of 16 stocks from NASDAQ provided the following information about their price per share and volume (vol., in 100s) for the week:

	Stock #
	1
	2
	3
	4
	5
	6
	7
	8

	Price *
	9.875
	20.5
	24.375
	25.625
	20.25
	34.75
	20.0
	12. 375

	Vol.
	1,574
	10,574
	401
	77
	277
	82
	197
	6,205

	Stock #
	9
	10
	11
	12
	13
	14
	15
	16

	Price *
	27.0
	4.75
	7.0
	2.75
	4.25
	9.0
	48.75
	12.0

	Vol.
	6,205
	622
	842
	1,348
	5,957
	153
	4,816
	927


Enter this data in two columns named PRICE, and VOLUME. 

a. Use the PRICE data to test the hypothesis, at the 0.05 level of significance, that the mean price per share of the NASDAQ market was greater than $15 per share.

Write up the hypothesis test using the critical region approach.

H0:  

H1: 

Test Statistic:  

Decision Rule: 

Conclusion:

b. Write up the hypothesis test using the p-value approach.
 

H0:  



H1: 

Test Statistic:  

Decision Rule:

Conclusion:

5. Use the VOLUME data given in problem 4 to test the hypothesis, at the level of significance, that the mean NASDAQ (in hundreds of shares) is less than 4,000.

a. Write up the hypothesis test using the critical region approach.

H0:  



H1: 

Test Statistic: 

Decision Rule:

Conclusion:

b. Write up the hypothesis test using the p-value approach.
 

H0:  



H1: 

Test Statistic: 

Decision Rule:

Conclusion:

6. The quality-control department of a jelly bottling company requires that the proportion of overfill to be less than 1%. A random sample of 100 sealed bottles was selected and checked for overfill. Based on the inspection, it was found that 3 bottles had overfilled. Can the quality control officer claim that quality standards are met? Test at the 5% significance level. 

a. Write up the hypothesis test using the critical region approach.

H0:   



H1: 

Test Statistic: z =

Decision Rule:

Conclusion:

b. Write up the hypothesis test using the p-value approach.
 

H0:  




H1: 

Test Statistic: 

Decision Rule: 

Conclusion:

7. This exercise will use a simulation technique to do a hypothesis test. Assume that we have a sample of 45 weights of NBA basketball players with a sample mean of 218 pounds. It can be assumed that the population of all weights for NBA basketball players is normally distributed and has a standard deviation of 26 pounds. At the 0.05 significance level, can you claim that the sample comes from a population with a mean greater than 215 pounds. Instead of the classical (critical region) or p-value approach, use MINITAB to determine whether a sample mean of 218 pounds could easily occur by chance.

Step 1: Use MINITAB to generate 10,000 samples of size 45 (10,000 rows and 45 columns) from a normal distribution with a mean of 215 and a standard deviation of 26. Use Calc Random Data Normal.

Step 2: Compute the sample means using Calc Row Statistics for these 10,000 samples.

Step 3: Examine the 10,000 sample means by using Manip Sort and determine whether or not a sample mean of 218 (pounds) can "easily" occur by chance or whether it is significantly greater than 215 (pounds). 

Note: "Easily" here means whether you observe a sample mean of 218 or above more than 5% of the time.

Step 4: Repeat the Steps 1 - 3 ten times and fill out the information in the following table.

	Sample Number
	Number of sample Means Greater than or Equal to 218
	% of sample Means Greater than or Equal to 218

	1
	 
	 

	2
	 
	 

	3
	 
	 

	4
	 
	 

	5
	 
	 

	6
	 
	 

	7
	 
	 

	8
	 
	 

	9
	 
	 

	10
	 
	 


Step 5: Average % of sample Means Greater than or Equal to 218. ____________________%.

Step 6: Formulate a conclusion. That is, can one conclude, based on your simulation, that the average weight of all NBA basketball players is greater than 215 pounds at the 5% significance level based on the simulation? . 

