Management Science 205:  Quantitative Business Modeling
Computer Assignment 3: Spring Quarter 2011 (Chapters 10-11)

Name and Section Number: ____________________________

This assignment is designed to illustrate the manner in which a spreadsheet program such as Microsoft Excel supplemented by PHStat2 can enable you to easily accomplish hypothesis tests that compare multiple population parameters.  You may need both Microsoft Excel and PHStat2 in order to complete the assignment successfully.  For certain questions you should use Excel, and for others you should use PHStat2.  In some cases you may use either option at your discretion.  You should provide all appropriate printouts along with a typed business memo that summarizes your results and also states implications of the results of your work.  You should mention somewhere in your work the procedures you used in order to arrive at your conclusions.  Use the information in your text in Appendix F and appendices E10 and E11 and P10 and P11 as a guide to completing the assignment.  Attach this sheet as a cover sheet to your work.  This assignment is due during class on Thursday May 12, 2011 for sections 01 and 02 and on Wednesday May 11, 2011 for section 03.

You have been asked once again to study the mean price of a certain type of hotel room within the hotel industry.  You will also again study the proportions of hotels that provide as an amenity to their guests a 24 hour exercise facility. The specific questions you will be asked to answer are stated below.  In addition, appropriate sample data for the studies you will be accomplishing is given below.  Answer the following questions concerning the situations posed.

1)	You wish to extend your study of the mean price of a certain type of hotel room to a comparison of the mean price of the room between the chain you have been studying and a competing chain.  The population standard deviation of the price of a room for the chain you have been studying is still thought to equal $8.00, and the population standard deviation of the price of this type or room for the competing chain is thought to equal $10.00.  A random sample of 33 hotels from the first chain is selected.  The mean price of the rooms from this chain is found to equal $74.57.  A random sample of 37 rooms from the second chain is selected.  The sample mean price of this type of room for this chain is found to equal $66.72.  At each of the 2% and 5% levels of significance, is the mean price of this type of room different between the two chains?  If at either level of significance you do observe that the mean price of a room is different between the two chains, is that difference different from $5.00?

2)	Once again, as has happened in the past, you are very much in doubt concerning the validity of the known population standard deviations for the parameters you are studying, this time in the prices of the types of rooms you are dealing with for each chain of hotels.  Therefore you will have to conduct your study with the knowledge that the population standard deviations are unknown.  These unknown standard deviations will be estimated using sample standard deviations.  You collect random samples of the prices of rooms for each chain of hotels.  This data is shown in appendix one below.  At each of the 2% and 5% levels of significance, is there a difference in the mean price of this type of room between the two hotels?  Assume that the prices of this type of room in the hotels are normally distributed throughout each chain.  

3)	An executive for the hotel chain for whom you have been consulting has been quite impressed with your work.  She has a brother-in-law who works for the office of Major League Baseball who has recommended your services to the commissioner.  He has asked you to conduct a study concerning a comparison of the average ticket price at major league baseball parks and a comparison of a value known as the fan cost index between last year and this year.  The data concerning these variables for all 30 major league teams is shown in appendix two below.   At the 5% level of significance, has the average ticket price at major league ballparks increased from 2010 to 2011?  At the same level of significance, has the fan cost index increased from 2010 to 2011?  For the purposes of the study, you may assume that this data is sample data drawn from a much larger population of teams.

4)	You now wish to compare the proportions of the two hotel chains concerning whether or not their properties have as an amenity for their guests, a 24 hour exercise room.  Random samples of hotels in each chain are chosen.  Data is generated concerning whether or not the hotels have a 24 hour exercise room for their guests.  This data is shown in appendix three below.  At both the 2% and 5% levels of significance, is the proportion of hotels of the first chain less than the proportion of hotels in the second chain that has a 24 hour exercise room as an amenity for their guests? 

5)	Finally, you wish to determine if the mean price of this type of room is different among five competing hotel chains, all of which have this type of room at their properties.  Random samples of the prices of hotel rooms from the properties of the five chains are shown below in appendix four.  At the 5% level of significance, are there any differences in the mean prices of this type of room at these hotels?  If you do observe that there are differences in the mean prices of the rooms, perform the necessary additional test in order to ascertain which pairs of chains exhibit different mean room prices.  Also, perform the appropriate test in order to show whether or not the desired property of homogeneity of variances exists for this study.

Further instructions that pertain to the assignment:

For each problem that involves the comparison of two population means be sure to address the issue of whether or not the sampling is accomplished in an independent or dependent manner.  When comparing two population means, you need to know whether or not the population variances are known or unknown.  If you decide that the method of sampling is independent, and if you determine that the population variances are unknown, you must decide which of two methods to use to compare the population means.  In order to do this, you will, of course, have to perform the appropriate test to compare the two means.  You will also, however, prior to that, have to perform the appropriate test that will enable you to decide which test to use to compare the two aforementioned population means.  Should this option be necessary, use the same level of significance for this test as you will use later to compare the two means of the populations.  Once again, I need to see all outputs that you use to make the decisions you make concerning all problems.  I will state in class for each test that might be necessary whether it is better done using excel or PHStat2, or whether it does not matter which procedure you use.  Generally, if data given is not summarized, excel is necessary.  If the data is summarized, PHStat2 is necessary.  Raw data can always be summarized using descriptive statistics.  Then the descriptive statistics can be entered into PHStat2 for analysis.  Summarized data cannot be “torn apart” in order to put it in raw data form.  

Appendix One:  (Price of a hotel room)

First Hotel:

$75.00	$76.55	$68.95	$74.50	$88.00
$85.00	$67.90	$72.00	$73.00	$79.90
$79.00	$74.00	$72.75	$79.85	$74.75
$71.25	$69.95	$87.55	$89.00	$85.50
$88.00	$78.00	$73.50	$75.50	$82.00
$65.00	$77.70	$75.00	$84.00	$82.00

Second Hotel:

	$67.00	$76.50	$73.00	$78.00	$89.00
	$87.50	$68.00	$62.00	$68.00	$76.00
$99.00	$85.00	$84.50	$89.90	$73.50
	$87.65	$99.00	$84.50	$89.90	$74.25
	$90.00	$75.00	$75.00	$71.70	$62.50
	$91.00	$72.55	$73.20	$71.90	$78.85





Appendix Two:

				2011					2010

Team			 Ticket Price 	   Fan Cost Index	 Ticket Price	   Fan Cost Index	
Arizona		 $15.74		 $120.96	 $14.31		$115.24
Atlanta		 $19.38		 $169.02	 $17.05		$157.69
Baltimore		 $23.90		 $174.10	 $23.42		$172.18
Boston		 $53.38		 $339.01	 $52.32		$334.78
Chicago (AL)		 $40.67		 $258.68	 $38.65		$249.60
Chicago (NL)		 $46.90		 $305.60	 $52.56		$329.74
Cincinnati	 	 $20.56		 $162.24	 $19.19		$151.26
Cleveland	 	 $18.49		 $170.96	 $22.12		$180.49
Colorado		 $19.50		 $161.00	 $19.50		$161.00
Detroit	 		 $29.32		 $207.28	 $23.48		$172.92
Florida		 $19.06		 $170.24	 $19.06		$170.24
Houston		 $30.84		 $221.36	 $29.29		$212.16
Kansas City		 $18.95		 $159.80	 $19.38		$161.52
L.A. Angels		 $17.13		 $129.50	 $18.93		$131.80
L.A. Dodgers		 $30.59		 $226.36	 $29.66		$221.64
Milwaukee		 $22.10		 $160.40	 $22.10		$160.40
Minnesota		 $33.04		 $213.16	 $31.47		$206.88
New York (NL)	 $31.81		 $241.74	 $32.22		$226.88
New York (AL)	 $51.83		 $338.32	 $51.83		$316.32
Oakland		 $21.52	 	 $178.09	 $22.04		$179.16
Philadelphia		 $36.29		 $240.66	 $32.99		$227.46
Pittsburgh		 $15.30		 $127.71	 $15.39		$126.56
St. Louis		 $31.17		 $223.18	 $30.14		$216.56
San Diego		 $15.45		 $125.81	 $15.15		$120.60
San Francisco	 $25.04		 $208.15	 $28.79		$220.66
Seattle		 $26.40		 $183.59	 $25.53		$183.60
Tampa Bay		 $19.42		 $139.68	 $19.75		$141.00
Texas			 $18.60		 $159.40	 $20.65		$167.60
Toronto		 $24.35		 $212.68	 $23.84		$208.21
Washington		 $30.54		 $196.34	 $30.63		$215.52

Data compiled from the Dayton Daily News, April 2, 2011 The Fan Cost Index is comprised of the price of four average tickets, two small beers, four small sodas, four hot dogs, parking for one car, two game programs, and two adult-sized caps.   
Appendix Three  

(First Hotel Chain:  Y = has the facility, N = does not have the facility)
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(Second Hotel Chain:  Y = has the facility, N = does not have the facility)
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Appendix Four:  (Price of a room)
					       		Chain

  	Hotel		One		Two		Three		Four 		Five		
	1		$75.50	$68.50	$90.00	$85.50	$76.75
	2		$70.00	$76.00	$88.25	$67.35	$72.00
	3		$84.50	$67.85	$90.50	$55.00	$75.00
	4		$73.25	$80.00	$87.50	$78.50	$71.00
	5		$69.95	$79.00	$85.00	$67.50	$85.00
	6		$77.70	$79.00	$79.00	$74.35	$89.00
	7		$98.00	$82.00	$83.00	$79.00	$69.00
	8		$76.00	$75.50	$80.00	$84.35	$90.90
	9		$78.00	$79.95	$89.90	$72.10	$72.25
	10		$87.50	$80.00	$99.00	$78.45	$77.70	

