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Choosing a Transportation Mode

Problem Description

Eastern Electric (EE) is a major appliance manufacturer with a large plant in the Chicago area. EE purchases the motors for the appliances from Westview Motors, located in Dallas. Demand at EE has been relatively constant in the last several years. This year’s estimate of demand for appliances is 150,000 units; therefore, EE is planning to purchase 150,000 motors at $110/motor. Each motor weights about 10 pounds, and EE has traditionally purchased in lots of 3,000 motors. Westview ships each EE order within one day of receiving it (order processing time is one day). EE carries a safety inventory equal to 50% of the average demand for motors during the delivery time. 

Every year the plant manager at EE revises the decision about the mode of transportation to use for shipping the motors from Dallas. The following updates announced in the beginning of the year make the revision necessary: (i) transportation companies update their price per quantity shipped; (ii) EE announces the forecasts of annual demand and price of appliances; (iii) production managers at EE suggest new lot sizes; (iv) inventory unit holding costs are updated. EE collects a number of proposals from transportation companies. The proposals are analyzed, and based on the results of this analysis, the managers decide about the proposal that will be accepted.

The following table presents details about the proposals submitted last year. Note that one cwt is equal to 100 pounds.   

	Carrier
	Range of Quantity Shipped

(in cwt)
	Shipping Cost ($/cwt)

	AM Railroad
	200 +
	6.50

	Northeast Trucking
	100 +
	7.50

	Golden Freightways
	50 – 150
	8.00

	Golden Freightways
	150 – 250
	6.00

	Golden Freightways
	250 – 400
	4.00


EE has been undergoing a similar process during the last 10 years. Data has been collected and stored in an Excel spreadsheet. The managers are interested in analyzing the data collected so far to identify trends in transportation and inventory costs. The managers want to know whether the lot size of 3,000 units is optimal, and if not, to identify the optimal order quantity. EE’s annual cost of holding inventories is estimated to be 25% of the value of the product. 

The aim of this project is to build a decision support system that enables the user to do the following: analyze the data to identify the optimal order quantity; choose a carrier; and calculate total (inventory plus transportation) costs. The selection of a carrier depends mainly on the following cost components: cycle inventory, safety inventory, in-transit inventory and transportation costs. 

The Model

Cycle inventory = 0.5*Lot size

Lead time = (Transit time) + (Order processing time at Westview)

Safety stock = 0.5* (Demand during lead time)

In-transit inventory = Demand during transit time

Total inventory = Cycle inventory + Safety inventory + In-transit inventory 

Inventory holding costs = (Total Inventory)*(Unit inventory holding costs) 

Excel Spreadsheets

1. Build a spreadsheet that presents historical data about the annual demand for appliances. 

2. Build a spreadsheet that presents historical data about transportation and inventory costs.

3. Build a spreadsheet that presents the names of carriers and their proposed rates.

User interface

4. Build a welcome form.
5. Build a data analysis form. The following are suggestions to help you design this form. 
a. Insert a frame titled “Add/Delete/Update Proposals.” The frame includes three option buttons and a command button. The option buttons allow the user to choose whether to add, delete, or update the data about proposals. 

i. If the user selects to add a new proposal, text boxes appear where the user types in the name of the carrier, the range of the quantity shipped, the unit shipping cost, and the length of the transit time. The user clicks on a command button to add the information in Spreadsheet 3. 

ii. If the user selects to delete a proposal, a text box appears where the user types in the identification number of the proposal to be deleted. The user clicks on a command button to delete the information about the selected proposal.  

iii. If the user chooses to update a proposal, a text box appears where the user submits the identification number of the proposal. When the user clicks on a command button, the row that corresponds to the selected proposal in Spreadsheet 3 appears. The user updates the information.       

b. Insert a text box that allows the user to type in the quantity ordered by EE. The default value for this text box is 3,000 units.

c. Insert a text box that allows the user to type in the inventory holding cost at EE. The default value for this text box is 25%.

d. Insert a text box that allows the user to type in the unit purchasing cost for the motors. The default value for this text box is $110/motor.  

e. Insert a text box that allows the user to type in the annual demand for appliances. The default value for this text box is 150,000 units.

f. Insert a command button that, when clicked on, considers the data entered by the user and calculates the following: cost of transportation, cycle inventory, safety stock, in-transit inventory, total inventory cost, and total costs.

g. Insert a command button titled “Proposal Evaluation Last Year.” When the user clicks on this button, a frame opens that includes the following:
i. A list of proposals submitted last year together with data about range of quantity shipped and unit shipping costs. 

ii. For each proposal, present the following: cost of transportation, cycle inventory, safety stock, in-transit inventory, total inventory cost, and total costs.

iii. Present the proposal that was selected to be the best. 

h. Insert a frame titled “Reports.” This frame includes a number of option buttons that allow the user to open the reports described below.

Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports

1. For each proposal, report the cost of transportation, cycle inventory, safety stock, in-transit inventory, total inventory cost, and total costs.       

2. Lot size impacts inventory and transportation costs. Let Q be the lot size provided by the user. Calculate the total inventory costs and transportation cost for the following lot sizes: (1/5)*Q, (2/5)*Q, (3/5)*Q, (4/5)*Q, Q, (6/5)*Q, (7/5)*Q, (8/5)*Q, (9/5)*Q, 2*Q. This information will help the managers to understand whether the current lot has an optimal size.

3. Use the data from Report 2 to graph the following relations: 

a. Lot size versus transportation costs. 

b. Lot size versus inventory costs.

c. Lot size versus total costs.

4. Use the data presented in Spreadsheets 1 and 2 to build the following graphs:

a. Annual demand during the last 10 years.

b. Total transportation costs during the last 10 years.

c. Total inventory costs during the last 10 years.

d. Unit transportation and inventory costs during the last 10 years.
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