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COB291, Section _____ or Time of Class ___________

HW 5a SIM 1 
I have read and understand the explanation of the JMU Honor Code in the syllabus for this class. I also understand that violations will be reported to the JMU Honor Council and heavily penalized. I pledge that I have neither given nor received assistance from anyone other than Dr. Ping Wang on this assignment. 
 

Student Name: (Please print)_____________________________Peoplesoft ID______________

 

Student Signature:___________________________________________Date;_______________
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NOTES:  

The HW should be finished in accordance to the requirements of COB291 Instructions for homework.  The whole homework should be down in Excel@.  Print both the results and the formula as part of your report.  Hand written part will not be grade for credit.  What to hand in?
1. One or two pages of summary report to state the objectives of the simulation, answer all of the questions and state the conclusions and recommendations.

2. One condensed page of Excel@ results from Cells A1 to P46 as in Table 1 to answer the Questions 2, 3, and 4 with Excel@ Gridlines and Headings.
3. One condensed page of Excel@ formulas for the results from Cells A1 to P46 as in Table 1 to answer the Questions 2, 3, and 4 with Excel@ Gridlines and Headings.
4. One condensed page of Excel@ results from Cell A1 to O40 as in Table 2 and another condensed page of Excel@ formulas with Excel@ Gridlines and Headings.
5. You could include the print out of the last five rows (No. 496 to 500 in Table 2) in the same page as in the item 3 above and the Excel@ formulas on the same page as in the item 4 above.  You may print one each on a separate page if that is easy for you.
6. Therefore, you should have 1 or 2 pages of the report, plus either 4 pages or 6 pages of Excel@ printouts. 

7. Hand in a hard copy of your report and upload the Excel@ file to BB/Digital Dropbox. 

HW Simulation 1




Name: ________________________________
WVPT, the Virginia Public TV Station, has 20 thirty-second advertising slots during its regularly scheduled programming each evening.  The station is now selling advertising for the first few days in November.  It could sell all the slots immediately for $5,000 each, but because November 4 will be Election Day, the station manager knows she might be able to sell slots at the last minute to political candidates in tight races for $8,000 each.  The demand for these last minute slots is estimated by three different probability distributions.  Slots not sold in advance and not sold to political candidates at the last minute can be sold to local advertisers for $1,000.  WVPT would like to know how many slots it should sell in advance in order to maximize its total revenue.  WVPT would also like to know the probability of its total revenue to exceed the revenue from selling all of the 20 slots in advance.

1. Objectives of the simulation and the performance measure to be used

a. State clearly the objectives of the simulation

b. For each objective, state the performance measure to be used

c. With plain English (with IF, THEN, and ELSE or MIN or MAX statements) and flow chart or diagram, to state clearly the business logics relevant to the performance measures (The flow chart can be hand drawn to save time).   
d. If the station manager sells all the advertising slots in advance, how much revenue will the station receive?

2. If the demand follows the probability distribution given in Table 1 from Row 3 to Row 14, three random numbers are given by =RAND() as 0.0187, 0.2432 and 0.8888, assume 0, 8 and 10 slots are sold in advance for Nos. 1, 2 and 3, respectively:

a. Simulate manually what is the projected total revenue from the decision in each of the three cases?  
b. Develop Excel@ formulas in Row 18 with appropriate IF, THEN, and ELSE or MIN or MAX statements to derive the last minute political demand, slots leftover for local advertisers, advanced revenue, political revenue, local advertiser revenue and total revenue.  Label the Excel@ worksheet as YourLast_FirstNames_1.
c. Copy the Excel@ formulas in Row 18 to Rows 19 and 20 to get the total revenues 

d. Embed =RAND() in Excel@ formula to generate Slots for Political Demand for No. 4, and copy the Excel@ formulas in Row 20 for No. 3 to Row 22 for the rest of the items in Row 22.  Check the result to verify the correctness.  The number of Slots sold in advance for Nos. 4 and 5 are 6 and 15 as in Cells C22 and C23 respectively.
e. Copy the Cells D22 to K22 in Row 22 to matching items in Row 23 for No. 5.   Check the result to verify the correctness.
f. Develop Excel@ formulas in the column N to compute the mean total revenue, standard error of the mean total revenue, and the number of times for the total revenue to exceed the amount if all of 20 slots sold in advance and its probability.  Develop Excel@ formulas to compute corresponding 95% confidence intervals for the two performance measures.  You should manually verify the correctness of these computations before you proceed.  The matching rows in column M may be used for descriptions, such as, Average total revenue, No. of Revenue Exceed, and confidence intervals, and for forth.  You may want to go back to the lecture notes to find out what else are needed and the Excel@ formulas  to carry them out.
Table 1.  Probability Distribution for Political Demand
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Note:  the blank columns are for your convenience ONLY, there is no need to use all of them.
3. If the political demand follows uniform distribution with the minimum and maximum demands of 8 and 19 as given in Cell B27 and C27 respectively, three random numbers are given by =RAND() as 0.0410, 0.6406 and 0.0457 with the number of Slots sold in advance 0, 8, and 10 for Nos. 6, 7 and 8 and so forth and 6 and 15 for Nos. 9 and 10 respectively.

a. Simulate manually the projected total revenue from the decision in each of the five cases as those for Nos. 1 to 5?  The Excel@ RAND() should be embedded in formula for Political Demand for Nos. 9 and 10.
b. Set up MonteCarlito in Cells M28 to O34 to get the average total revenue, the standard deviation of the average revenue, and the average number of times the total revenue exceed the amount if all 20 slots sold in advance and its probability.  Develop Excel@ formulas in the column O to compute corresponding 95% confidence intervals for both of these two performance measures.
4. If the political demand follows normal distribution with the mean of 12.77 in Cell B38 and standard deviation of 2.59 in Cell C38 respectively, three random numbers are given by =RAND() as 0.0410, 0.6406 and 0.0123 with the number of Slots sold in advance 0, 8, and 10 for Nos. 11, 12 and 13 and so forth and 6 and 15 for Nos. 14 and 15 respectively.

a. Simulate manually the projected total revenue from the decision in each of the five cases as those for Nos. 1 to 5?  The Excel@ RAND() should be embedded in formula for Political Demand for Nos. 14 and 15.
b. Set up MonteCarlito in Cells M40 to O45 to get the average total revenue, the standard deviation of the average revenue, and the average number of times the total revenue exceed the amount if all 20 slots sold in advance and its probability.  Develop Excel@ formulas in the column P to compute corresponding 95% confidence intervals for both of these two performance measures.

5. Print the final result in one page as in Table 1 and print the Excel@ formulas in one page as well.
6. If the demand follows normal distribution with a mean of 12.77 and a standard deviation of 2.592, simulate how many advertising slots should be sold in advance if the station manager wants to maximize expected revenue, and what is the projected total revenue from the decision?  
a. The simulation should run 500 times as in Table 2 and MonteCarlito 100 replications ONLY on the last 400 simulation observations as shown in Table 2.   (You may want to MonteCarlito only 4 or 5 replications during the process to develop your simulation model and set the replication number to 100 in the final MonteCarlito run to save time). 
b. Develop Excel@ formulas in the column N to compute the mean total revenue, standard error of the mean total revenue, and the number of times for the total revenue to exceed the amount if all of 20 slots sold in advance and its probability.  
c. Develop Excel@ formulas to compute corresponding 95% confidence intervals for the two performance measures.  What is your recommendations to the manager?
d. In your report, you should print out the first 40 rows of the Excel@ spreadsheet plus the last FIVE rows of your 500 simulation runs as in Table 2 for both results and Excel@ formulas as in Table 2.

Table 2.  Simulation Summary with 100 MonteCarlito Replications
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Note:  the blank columns are for your convenience ONLY, there is no need to use all of them.

(Based on Ragsdale 5Ed, page 620, problem 8)

