[bookmark: _GoBack]All problems must be completed in MS Excel.  Each problem must be completed in a separate spreadsheet. Each spreadsheet must be labeled.  Each problem must be developed as a properly formatted model as demonstrated in class.  

13.  Allegiant Airlines is considering an overbooking policy for one of its flights. The airplane has 50 seats, but Allegiant is considering accepting more reservations than seats because sometimes passengers do not show up for their flights, resulting in empty seats. The PassengerAppearance worksheet in the file Overbooking contains data on 1,000 passengers showing whether or not they showed up for their respective flights.
In addition, Allegiant has conducted a field experiment to gauge the demand for reservations for the current flight. During this experiment, they did not limit the number of reservations for the flight to observe the uncensored demand. The following table summarizes the result of the field experiment. 
	No. of Reservations Demanded
	Probability

	48
	0.05

	49
	0.05

	50
	0.15

	51
	0.30

	52
	0.25

	53
	0.10

	54
	0.10



Allegiant receives a marginal profit of $100 for each passenger who books a reservation (regardless of whether they show up). Allegiant incurs a rebooking cost of $300 for each passenger who books a reservation, but is denied seating due to a full airplane; this cost results from rescheduling the passenger and any loss of goodwill.
To control its rebooking costs, Allegiant wants to set a limit on the number of reservations it will accept. Evaluate Allegiant’s average net profit for reservation limits of 50, 52, and 54, respectively. Based on the 95% confidence intervals for average net profit, which reservation limit do you recommend? 

14. A project has four activities (A, B, C, and D) that must be performed sequentially. The probability distributions for the time required to complete each of the activities are as follows:
	Activity
	Activity Time (weeks)
	Probability

	A
	5
	0.25

	
	6
	0.35

	
	7
	0.25

	
	8
	0.15

	B
	3
	0.20

	
	5
	0.55

	
	7
	0.25

	C
	10
	0.10

	
	12
	0.25

	
	14
	0.40

	
	16
	0.20

	
	18
	0.05

	D
	8
	0.60

	
	10
	0.40



a. [bookmark: PageEnd_538]Construct a spreadsheet simulation model to estimate the average length of the project and the standard deviation of the project length.
b. What is the estimated probability that the project will be completed in 35 weeks or less?







16. Jonah Arkfeld, a building contractor, is preparing a bid on a new construction project. Two other contractors will be submitting bids for the same project. Jonah has analyzed past bidding practices and the requirements of the project to determine the probability distributions of the two competing contractors. The bid from Contractor A can be described with a triangular distribution with a minimum value of $600,000, a maximum value of $800,000, and a most likely value of $725,000. The bid from Contractor B can be described with a normal distribution with a mean of $700,000 and a standard deviation of $50,000.
1. If Jonah submits a bid of $750,000, what is the probability that he will win the bid for the project?
2. What is the probability that Contractor A and Contractor B will win the bid, respectively?



















19. OuRx, a retail pharmacy chain, is faced with the decision of how much flu vaccine to order for the next flu season. OuRx has to place a single order for the flu vaccine several months before the beginning of the season because it takes four to five months for the supplier to create the vaccine. OuRx wants to more closely examine the ordering decision because, over the past few years, the company has ordered too much vaccine or too little. OuRx pays a wholesale price of $12 per dose to obtain the flu vaccine from the supplier and then sells the flu shot to their customers at a retail price of $20.
Because OuRx earns a profit on flu shots that it sells and it can’t sell more than its supply, the appropriate profit computation depends on whether demand exceeds the order quantity or vice versa. Similarly, the number of lost sales and excess doses depends on whether demand exceeds the order quantity or vice versa. Demand for the flu vaccine is uncertain. The VaccineDemand worksheet in the file OuRx contains data produced by epidemiologists to help OuRx gain insight on demand for flu vaccine at their retail pharmacies.
1. Construct a base spreadsheet model that correctly computes net profit for a given level of demand and specified order quantity. Test your spreadsheet using an order quantity of 500,000 doses and demand of 400,000 doses and 600,000 doses.
2. [bookmark: PageEnd_540]To help determine how to model flu vaccine demand, construct a histogram of the data provided in the VaccineDemand worksheet in the file OuRx. In column B, compute the natural logarithm (using the Excel function LN) of each observation and construct a histogram of these logged demand observations. Based on the histograms of the non-logged demand and logged demand, respectively, what seems to be a good choice of probability distribution for (non-logged) vaccine demand? (Hint: Review Appendix 11.1 for descriptions of various types of probability distributions.)
3. Representing flu vaccine demand with the type of random variable you identified in part (b), complete the simulation model and determine the average net profit resulting from an order quantity of 500,000 doses. What is the 95% confidence interval on the average profit? What is the probability of running out of the flu vaccine?








22. Blackjack, or 21, is a popular casino game that begins with each player and the dealer being dealt two cards. The value of each hand is determined by the point total of the cards in the hand. Face cards and 10s count 10 points, aces can be counted as either 1 or 11 points, and all other cards count at their face value. For instance, the value of a hand consisting of a jack and an 8 is 18; the value of a hand consisting of an ace and a two is either 3 or 13, depending on whether player counts the ace as 1 or 11 points. The goal is to obtain a hand with a value as close as possible to 21 without exceeding 21. After the initial deal, each player and the dealer may draw additional cards (called “taking a hit”) in order to improve her or his hand. If a player or the dealer takes a hit and the value of the hand exceeds 21, that person “goes broke” and loses. The dealer’s advantage is that each player must decide whether to take a hit before the dealer decides whether to take a hit. If a player takes a hit and goes over 21, the player loses even if the dealer later takes a hit and goes over 21. For this reason, players will often decide not to take a hit when the value of their hand is 12 or greater.
The dealer’s hand is dealt with one card up (face showing) and one card down (face hidden). The player then decides whether to take a hit based on knowledge of the dealer’s up card. Suppose that you are playing blackjack and the dealer’s up card is a 6 and your hand has a value of 16 for the two cards initially dealt.
With a hand of a value of 16, if you decide to take a hit, the following cards will improve your hand: ace, 2, 3, 4, or 5. Any card with a point count greater than 5 will result in you going broke. Assume that if you have a hand with a value of 16, the following probabilities describe the ending value of your hand:
	Value of Hand
	17
	18
	19
	20
	21
	Broke

	Probability
	0.0769
	0.0769
	0.0769
	0.0769
	0.0769
	0.6155


A gambling professional determined that when the dealer’s up card is a 6, the following probabilities describe the ending value of the dealer’s hand:
	Value of Hand
	17
	18
	19
	20
	21
	Broke

	Probability
	0.1654
	0.1063
	0.1063
	0.1017
	0.0972
	0.4231


0. Construct a simulation model to simulate the result of 1,000 blackjack hands when the dealer has a 6 up and you take a hit with a hand that has a value of 16. What is the probability of the dealer winning, a push (a tie), and you winning, respectively?
0. If you have a hand with a value of 16 and don’t take a hit, the only way that you can win is if the dealer goes broke. If you don’t take a hit, what is the probability of the dealer winning, a push (a tie), and you winning, respectively?
0. Based on the results from parts (a) and (b), should you take a hit or not if you have a hand of value 16 and the dealer has a 6 up?


