Management Science 205: Quantitative Business Modeling
Computer Assignment 1: (Chapter 8) Spring Quarter 2011
Name and Section Number: _________________________
This assignment is designed to illustrate how a software package such as Microsoft Excel supplemented by an add-in such as PHStat2 can enable one to calculate minimum sample sizes necessary in order to construct confidence intervals for both population means and population proportions and also to construct these types of confidence intervals themselves.  You should use PHStat2 in order to accomplish all parts of this assignment.  You should not only find the required information, but you should also submit a typed memo summarizing your work and your results.  This memo should include a statement of the meaning and implications of your work.  Please include this assignment sheet as a cover sheet with the work you submit.  Your work must be stapled and submitted in an organized fashion so as to make it easy to evaluate.  Reference the relevant portions of chapter 8 and appendix F in your textbook should you need help in using PHStat2 to complete the work  This assignment is due in class on Tuesday April 12, 2011 for sections 01 and 02 and on Wednesday, April 13, 2011for section 03.  
Scenario of the Problem:

1) An analyst for a major hotel chain is interested in studying the mean price of certain type of room that is available at many of the hotels that comprise the chain.  A random and representative sample of properties is to be selected, and the prices of the room at these locations will be recorded.  In order to provide estimates of the population mean price of this type of room, what minimum number of properties will have to be sampled under the following conditions in order to provide the needed estimates?
a) The estimate desired will need to be computed with 98% confidence to within ±$5.00 when it is felt that the population standard deviation in the price of the room equals $8.00.      
b) The estimate desired will now need to be computed with 95% confidence to within ±$5.00 when it is felt that the population standard deviation in the price of the room equals $8.00.    
c) The estimate desired will now need to be computed with 98% confidence to within ±$5.00 when it is felt that the population standard deviation in the price of the room equals $6.00.    
d) The estimate desired will now need to be computed with 98% confidence to within ±$3.00 when it is felt that the population standard deviation in the price of the room equals $8.00.    
Be sure to provide explanations of all of your answers.  In addition, be sure to comment on any differences you observe in your answers to the four situations presented.  Give reasons for these differences.  Do not use merely mathematical justifications as you explain any differences in your answers.  Make all comparisons relative to the answer found in the first part of the problem.
2) You now need to construct confidence intervals for the mean price of this type of room for the population of hotels you are studying.  You select a random sample of 40 hotels that have this type of room from the chain.  You find that the mean price for this sample of rooms is $78.55.  You believe that the population standard deviation in the price of the rooms is $8.00.  Construct both 98% and 95% confidence intervals for the mean price of the population of this type of room for this chain.  Be sure to explain the meaning of these intervals.  Comment upon the effect of the change in confidence level on the width of your intervals.
3) You now no longer believe that the population standard deviation of the price of the rooms of this type within the chain is a known quantity.   You therefore will use the standard deviation of the price of the rooms from a sample of hotels that have this type of room as an estimate of this unknown population standard deviation as you create the desired confidence intervals.  You collect sample information about the price of rooms of this type from the population of hotels you are studying.  This data is shown in appendix one below.  Find both 98% and 95% confidence intervals for the mean price of this type of hotel room for the chain you are studying.  Explain the meaning of these intervals.  At each confidence level, comment upon the change in the results of this problem from the results of the previous problem.

Appendix One:  (Price of a Hotel Room)
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4) You also wish to study the proportion of hotels in this chain that provide as an amenity for their guests a 24 hour exercise center.  What minimum number of hotels must be selected in order to estimate the population proportion under the following conditions?  Explain the meanings of the minimum sample sizes you compute.
a) The estimate is desired to within ±10% with 90% confidence when the population proportion of hotels that include this amenity has been thought to equal 85%.
b) The estimate is desired to within ±10% with 90% confidence when the population proportion of hotels that include this amenity is unknown.  
c) The estimate is desired to within ±10% with 90% confidence when the population proportion of hotels that include this amenity has been thought to equal 60%.
Comment upon the changes in the minimum sample sizes you have computed based upon the changes in the information in the three parts of this problem.  Again, compare your answers to the answer of the first part of the problem.  Do not use only mathematical justifications in order to explain why there are differences in the results at which you arrived for the different parts of the problem.
5) You now need to actually estimate with 99% confidence the population proportion of hotels in the chain that provide as an amenity for their guests a 24 hour exercise center.  You randomly sample the population of hotels that you are studying.  You then record whether or not the hotel has this type of facility.  The results of that sampling process are shown in appendix two below.  Using this information, construct the required confidence interval and explain its meaning.
Appendix Two:  (Hotel has a 24 hour exercise facility?--Y = yes, N = no)
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You must submit all printouts of the work that you have accomplished.  You should clearly identify the answers to the questions asked where these answers appear on the printouts.  You may further annotate the printouts if you wish.  Remember, you must provide explanations of the meanings of each of the minimum sample sizes and also of the confidence intervals you have computed.  Don’t forget to answer any other questions asked in the problems.  Finally, don’t forget to include a statement of the implications and meaning of your work either as a memo or as a paragraph or as a series of paragraphs as a part of your work.  
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