A Jiffy-lube owner wants to build a new store in Lynnwood, WA.  This store will have two service bays and one driveway with a centerline length of 40 ft.  Customers must wait in line for the next available bay in this driveway.  

The city of Lynnwood wants to know the probability that there will be enough waiting customers such that the line will back up onto the arterial during the peak hour of business?  Use M/M/N queuing analysis.  

· On average, a waiting vehicle takes up 20 ft of centerline driveway length.

· Each vehicle spends an average of 10 minutes in the service bay.

· Peak hour arrival rate is 5 vehicles/hour.


This is a straight-up M/M/N queuing problem. You know that if more than 4 vehicles queue up, the queue will extend into the street. So really the problem is asking what the probability of having more than 4 vehicles in the system.

Determine the arrival and departure rates

Arrival rate = 5 vehicles/hr
Departure rate = 10 minutes/vehicle = 6 vehicles/hr

Then, determine ρ: 
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Determine P(0)

You know that there are 2 service channels so N = 2.
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Determine P1 through P4

We are concerned about the situation when there are more than 4 vehicles in the queue so we need to calculate the probability of zero, one, two, three and four vehicles in the queue and then subtract them all from one.
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Determine P(n>4)
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There is a 1.7% probability that the queue will extend into the street
Projected yearly Link Light Rail trips from the University of Washington stop to SeaTac Airport are modeled using a Poisson regression model described below. Using this model, report the following:

1. The average number of yearly light rail trips from UW to SeaTac for this person.

2. The probability that this person takes less than 2 trips/yr.

3. The probability that no UW-SeaTac trips will be made over a 4-month span.

	Variable
	Coefficient
	Profile

	Constant
	0.9
	1

	Income
	-0.01
	75

	Transportation faculty indicator (1 = yes, 0 = no)
	1.46
	1

	Cost of daily parking at SeaTac (dollars)
	0.13
	12

	Cost of daily parking on campus (dollars)
	-0.22
	6

	Number of cars owned
	-0.9
	2

	UW employee? (yes = 1, no = 0)
	1.8
	1

	Number of kids
	-0.15
	2

	Link Light Rail fare (in dollars)
	-0.07
	2.75
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Therefore, this person will average about 3.887 trips per year.
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Therefore, the probability of this person taking less than 2 trips is P(0) + P(1)
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Find P(0) for the given time interval:
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Assume the logit model shown below describes the choice of which of three parking lots 

people will choose when attending Mariners’ games at Safeco Field. If there is a total of 2,500 vehicles choosing between these lots for a Wednesday night game against the Detroit Tigers, answer the following questions:

1. What is the maximum amount Homeplate Parking could charge for parking and still expect to sell every space in its lot?

2. With a security guard on duty, Homeplate Parking can charge more per space and still sell out the lot. On average, is it cost effective (will they make more additional money than they spend on the guard) for Homeplate Parking to hire a security guard at $250 for the evening? Show calculations to support your answer.

	Variable
	Coefficient
	Profile values

	Safeco Field Garage (2,000 spaces)
	
	

	Constant
	4.77
	1

	Distance to nearest ballpark entrance (feet)
	-0.03
	200

	Parking fee (dollars)
	-0.1
	25

	Covered parking available (1 if available, 0 if not)
	0.1
	1

	Number of kids in car attending game
	0.2
	1

	Homeplate Parking (400 spaces)
	
	

	Distance to nearest ballpark entrance (feet)
	-0.01
	300

	Parking fee (dollars)
	-0.1
	???

	Security guard on duty and visible (1 if yes, 0 if no)
	0.09
	0

	Qwest Field Garage (1,000 spaces)
	
	

	Constant
	-4.93
	1

	Parking fee (dollars)
	-0.1
	15

	Arrival time (in minutes before first pitch)
	0.11
	15


Find utilities
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Find exponentials
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For Homeplate Parking to sell out they must sell 400 spaces. Find the probability of selecting Homeplate Parking such that exactly 400 of the 2500 potential customers will choose it.
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Now solve for x using the probability equation for Homeplate Parking
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Now solve for x:
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Now find out about the security guard. How much more could Homeplate Parking charge per space with a security guard present? The utility equation changes to:
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Now solve for x:
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Therefore, you could charge $0.90 more per space and make 0.90 x 400 = $360 more. This is less than the cost of the security guard ($250) so it is cost effective to hire a security guard.
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