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HW 5b SIM2
(Anderson, Sweeney, Williams and Martin, 12 Ed, page 578, problem 21 and PCA Airline Reservation (Ragsdale 5ed page 587 section 12.14))

US Express Airline operates a commuter flight between Shenandoah and Dulles.  The plane holds 30 passengers, and the airline sells nonrefundable tickets for $200 on each passenger on the flight.  When US Express takes 30 reservations for a flight, experience has shown that on average, two passengers do not show up.  As a result, with 30 reservations, US Express is averaging 28 passengers with a profit of 28(200) = $5600 per flight.  The airline operations officer has asked for an evaluation of an overbooking strategy where they would accept 32 reservations even though the airplane holds only 30 passengers.  The demand for the seats is normally distributed with a mean of 31 seats and a standard deviation of 1.5 seats or Normal (31, 1.5).
The airline will receive revenue of $200 for each passenger on the flight up to the capacity of 30 passengers.  The airline will incur a cost for any passenger denied seating on the flight.  This cost covers added expenses of rescheduling the passengers as well as loss of goodwill, estimated to be $400 per passenger.  Develop a worksheet model that will simulate the performance of the overbooking system for 500 flights in order to determine the best reservation number that will maximize the marginal profit.    Does your simulation recommend the overbooking strategy?  What is the mean profit per flight if overbooking is implemented?

Logics of UU Express Airline Reservations can be described as follows:

1. The given parameters or constants are: 30 seats per flight available for sell, the ticket price per seat of $200, the probability of no-show of 0.10, and the cost of bumping a passenger of $400.
2. The number of reservations accepted is the decision variable to vary from 28 to 34.
3. The demand for seats is normal distributed with a mean of 31 seats and a standard deviation of 1.5 seats or Normal (31, 1.5).

4. The number of tickets sold is the smaller of the number of reservations accepted and the demand for seats (in Excel@ =IF() or =MIN())

5. The number of passengers to board the flight is binomial distributed with n = tickets sold, p = probability of boarding, and random chance of happening (in Excel@ =CRITBINOM(n, p, RAND())) and it is given to simplify the computations
6. The number of passengers to bump equals to the number of passengers to board the flight minus the number of seats available per flight (30 seats) or zero depending on whether the number of passengers to board is greater than the number of seats available per flight.  
7. The ticket revenue equals to the ticket price per seat times the number of tickets sold

8. The cost of bumping passengers due to overbooking equals to the cost of bumping per seat times the number of passengers bumped
9. The marginal profit equals to the ticket revenue minus the cost of bumping

Simulate US Express overbooking policy with 500 flights, and MonteCarlito 49 replications in order to collect summary performance measures over the last 400 flights.  An Excel@ spreadsheet is set up to show the layout of the simulation.  You should finish all of the simulation runs, record performance measures, and then provide your comments and recommendation to US Air Express regarding its overbooking policy?
Among the deliverables are:

1. Run the simulations and record the performance measures as indicated in the HW SIM2.xls file.
2. Print the first and last FIVE rows of the Spreadsheet output and Excel@ formulas for your simulations.  You should use Excel@ Page Layout Gridlines and Headlines, and use Excel@ page Layout/Print/Print Preview/Orientation Landscape and Print Preview/Fit to 1 page to print it on one single page.  That is you should have no more than 2 pages for Excel@ output and 2 more pages for Excel@ formulas printed as part of your report.

3. Any other Excel@ tables or summary statistics or graphs, which you think will strengthening your report.
4. A short word document with your comments and recommendations. 
You may find the following description and questions are useful for you to understand the assignment. 

US Express Airline operates a commuter flight between Shenandoah and Dulles.  The plane holds 30 passengers, and the airline sells nonrefundable tickets for $200 on each passenger on the flight.  When US Express takes 30 reservations for a flight, experience has shown that on average, two passengers do not show up.  As a result, with 30 reservations, US Express is averaging 28 passengers with a profit of 28(200) = $5600 per flight.  The airline operations officer has asked for an evaluation of an overbooking strategy where they would accept 32 reservations even though the airplane holds only 30 passengers.  The probability distribution for the demand or the number of passengers is as follows.

	Demand
	Probability

	29
	0.08

	30
	0.16

	31
	0.26

	32
	0.32

	33
	0.13

	34
	0.05


The airline will receive revenue of $200 for each passenger on the flight up to the capacity of 30 passengers.  The airline will incur a cost for any passenger denied seating on the flight.  This cost covers added expenses of rescheduling the passengers as well as loss of goodwill, estimated to be $400 per passenger.  Develop a worksheet model that will simulate the performance of the overbooking system for 500 flights in order to determine the best reservation number that will maximize the marginal profit.    Does your simulation recommend the overbooking strategy?  What is the mean profit per flight if overbooking is implemented?

Logics of UA Express Airline Reservations can be described as follows:

1. The given parameters or constants are: 30 seats per flight available for sell, the ticket price per seat of $200, the probability of no-show of 0.10, and the cost of bumping a passenger of $400.

2. The number of Reservations accepted is the decision variable and is set to 36 for this quiz

3. The demand for seats is given by the discrete probability distribution in the table above (in Excel@ = VLOOKUP(RAND(), Range, 3))

4. The number of tickets sold is the smaller of the number of reservations accepted and the demand for seats (in Excel@ =MIN())

5. The number of passengers to board the flight is binomial distributed with n = tickets sold, p = probability of boarding, and random chance of happening (in Excel@ =CRITBINOM(n, p, RAND())) and it is given to simplify the computations

6. The number of passengers to bump equals to the number of passengers to board the flight minus the number of seats available per flight or 30 seats or zero depending on whether the number of passengers to board is greater than the number of seats available per flight.

7. The ticket revenue equals to the ticket price per seat times the number of tickets sold

8. The cost of bumping passengers due to overbooking equals to the cost of bumping per seat times the number of passengers bumped

9. The marginal profit equals to the ticket revenue minus the cost of bumping
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Answer the following questions with the information given in the table above:

1. What is the demand for seats for Flight No. 2?

2. What is the number of passengers to board the Flight No. 2?

3. What is the number of passengers to be bumped out of the Fight No. 2 due to overbooking?

4. What is the Ticket Revenue for the Flight No. 2?

5. What is the Cost of Bumping for the Flight No. 2?

6. What is the Marginal Profit for the Flight No. 2?

Answer the following questions with the additional summary of output information given in the table below:

7. What is the probability that the marginal profit to be greater than $6000 and less than $6400?

8. What is the probability that the marginal profit to be greater than $6200?

9. What is the mean marginal profit for US AIR Express?

10. What is the margin of error of the marginal profit for US Air Express?

11. What is the 95% confidence interval of the mean marginal profit for US Air Express?

12. What is the meaning of the 9% confidence interval of the mean marginal profit for US Air Express?

13. What is the probability that a flight will bump passengers?

14. What is the 95% confidence interval for the probability that a flight will bump passengers?

15. What is your recommendation to US Air Express regarding its overbooking policy after review the summary output on the table below and compute confidence intervals for the mean marginal profit and for the probability of flight bumping passengers?
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23 No. of Flights that Bumped Pssngrs: 370

24 No. of Passengers Bumped: 619

25 Sum of Seats Sold: 31461

26 Sum of Passengers to Board: 29848




