1. (2) List two ways in which we can manage the demand for freight transportation (or some part of the demand for freight transportation) to ensure more efficient utilization of our infrastructure.
1. Tolling (demand side)

2. Variable use lanes (supply side)

2. (5) Compare and contrast and individual supply chain to the freight transportation system.  Comment on the decision makers, the network structure, and objectives.
	
	Individual supply chain
	Freight transportation system

	Decision makers
	CEO
	All users, DOT

	Network Structure
	Many to many
	Many to many, more redundancies

	Objectives
	Get stuff from A to B as inexpensively as possible while meeting service goals and regulatory constraints
	Move all goods from origin to destination, support economic activity, serve citizens.


3. (3) Calculate the inventory cost incurred over 1 day of 300 cell phones, each worth $200, using an interest rate of 6% per year.

(300)(200)(1)(.06)/365=$9.86
4. (6) Why did Professor Goodchild argue the Alameda corridor was unsuccessful?
No mode shift

No understanding of handling dynamics

Less traffic than anticipated

5. (8) Write a network link cost function that exhibits economies of scale (link cost per item decreases with increasing flow), and one that exhibits diseconomies of scale (link cost per item increases with increasing flow).
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6. (2) The Interstate Commerce Commission was formed in 1887.  What was their objective in regulating the railroad industry?

Prevent profiteering

Make rail service accessible to all

7. (12) The figure below shows the cumulative number of items against time for the production, consumption, and movement of goods between two facilities in a FIFO supply chain.  The figure is not drawn to scale.  Please assume x is constant and that shipment sizes are constant.  On the figure please indicate:

a) the production rate, D’

b) the consumption rate, D’

c) one headway, H

d) the shipment curve

e) the arrival curve

f) one item’s time in transit, tm
g) one item’s time in inventory

Provide a description for x

Number of items at the production location after a truck departure.
Provide a function for shipment size, T, in terms of H, D’, and x.

T=D’H

Write an expression for the minimum facility size (in number of items) at the production location in terms of T, H, D’, and x.  That is the minimum facility size (in number of items) that can accommodate all items at the production locations at any point in time.  
D’H+x or

T+x
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8. (4) Three stores have average daily demand for a product of (1, (2, and (3. They each hold three standard deviations of daily demand, where the standard deviation at each location is (1,(2, and (3.  If a change is made to use one distribution center that serves the three retail stores, and holds three standard deviations of the total demand (for all three stores), write an expression for the amount of inventory held at the distribution center.
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9. (8) Under network structure in the table below, fill in the network type most appropriate for each product type using the following list: 1) milk run, 2) direct shipping, 3) hub and spoke, and 4) distribution center.  Use each type only once.  Also, provide an explanation for your choice of each.

	Network Structure
	Product
	Explanation

	Direct shipping
	Very valuable, large quantities to each destination
	Not worth it to stop

	Milk run
	Small quantities for each destination
	Not worth it to take the whole truck to each destination

	Distribution center
	Large volume of goods moving in the supply chain,  low value
	Inventory cost low, can pool risk

	Hub and spoke
	Many origins and destinations
	Reduce number of trips to connect network


10. (8) Why does Professor Goodchild suggest that the Clean Trucks Program require a transfer of cost from the drayage truck drivers to the marine terminal operator in order to reduce drayage truck delay at the terminal?

To make the terminal responsible for improvements outside the gate.

What is optimal individually is not system optimal.

11. (5) The cost per shipment of shipping goods between a distribution center and a retail location is given by the function 
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 where v is the number of items in a shipment.  The capacity of the truck is 50 items.

What is the fixed cost of a shipment?

$129.08

What is the variable cost of moving an item?

$1.87

What is the cost of moving the truck empty?

$129.08

What shipment size minimizes the cost per item? 

50 items

What is the minimum cost per item?

(129.08+1.87(50))/50=$4.45 per item

12. (6) An air cargo company uses the airport in Richmond, California, as a west coast collection facility (to transfer goods between aircraft, and to transfer to trucks for local deliveries).  They operate two types of planes: small planes that serve regional destinations and can carry 50 packages, and large planes that serve major urban centers and can carry 500 packages.  The landing and take-off schedule at Richmond is shown below:

	Inbound small plane
	Every hour, beginning at 6:15 am, at 15 minutes past the hour

	Inbound large plane
	Every hour, beginning at 6:00 am, on the hour

	Outbound small plane
	Every hour, beginning at 9:45 am at 45 minutes past the hour

	Outbound large plane
	Every hour, beginning at 9:30 am, on the half hour


What is the minimum time that a package spends at Richmond?

15 minutes

What is the longest time that a package spends at Richmond?

Infinitely long, can’t say without more detail

List one thing that the air cargo company could do to their flight schedule to reduce the minimum time a package spends at Richmond.

Shift outbound earlier, up to 15 minutes
13. (8) Write true or false next to the following statements about freight transportation post deregulation:


a. truck and rail revenues have fallen. T
b. Truck and rail employee productivity has risen. T
c. Truck miles have grown faster than the economy. T
d. Logistics cost as a percentage of GDP has risen. F
e. Inventory cost as a percent of GDP has risen. F
f. Transportation cost as a percent of GDP has risen. F
g. Consumer choice amongst rail carriers has risen. F
h. Average speed of trains has risen. F
14. (4) Provide an example of a product commonly moved by each mode.
Air

electronics

Truck

clothing

Rail

Coal

Pipeline

Oil
15. (10) You are helping to evaluate a change in the logistics for a garbage collection system shown in the figure below.  Currently, each home in the 20 by 20 mile region is served once a week and the garbage stored at the collection facility where it is compacted.  The truck does one tour of the region each day, Monday through Thursday.  On Friday, the truck moves the compacted garbage from the collection center to the depot.  There are 400 homes in the region.  100 are served on Monday, 100 on Tuesday, 100 on Wednesday, and 100 on Thursday.  The homes are evenly distributed through the region.  The company is considering splitting the one large region into four smaller regions, and serving one of these smaller regions each day.  This will still allow each home to be served once a week, and for the truck to operate four days a week.  What is your best estimate of the impact on total weekly truck miles traveled?
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Best estimate is 328 miles less travel.
16. (6) The border crossing at Blaine, Washington has 3 booths to serve trucks traveling south into the United States from Canada.  On a typical day, a border agent takes 60 seconds to serve each truck (there is an agent at each booth), and about 100 trucks arrive at the border each hour.

Assuming a constant service rate and constant arrival rate, what is the expected delay at the border?

0

The border is understaffed one day, and has only 1 booth available.  What is the expected queue length assuming a constant arrival and service rate?

Infinitely long

If CBP is able to communicate the reduced capacity to the trucking community and reduce the arrival rate to 50 trucks an hour, what is the expected queue length with a constant arrival rate and service rate?

0

Assuming the arrival rate is not constant, but is distributed according to a poisson distribution with mean of 50 trucks, what is the expected queue length?
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The expected queue length is 2.08 vehicles
17. (3) List three characteristics of a location that would be important to a company’s decision to locate a distribution center there.

1. proximity to transportation facilities

2. zoning

3. impact on logistics cost

� EMBED Equation.3  ���
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