MN4118 Lab Session 2 – LDW for Automobile Selection
This multi-attribute utility (MAU) problem has the following form:

Uauto = Wp * Up + Whp * Uhp + Wmpg * Umpg
where:


U stands for utility


W stands for weight


subscripts denote attributes


auto is for the automobile choice


p is for price


hp is for horsepower


mpg is for miles per gallon

We want to maximize the total utility for the automobile (i.e., Uauto). Use LDW to assess the weights and utility parameters and help with this problem (see data table below).

1. Open LDW.

2. Define goals and measures. 

a. Double-click the “Overall Goal” box and work through its dialog interface. Change the “overall goal” to “Best Automobile,” and click OK.

b. Double-click the “new measure” box and work through its dialog interface. Change the “new measure” to “price,” and click on the “scale” tab. Change “new units” to “dollars,” and enter values for the most-preferred (8.3) and least-preferred (10.0) alternatives. Click OK.

c. Create another new-measure box: Edit:Insert:Measure. Repeat the actions of Step b, except enter data appropriate for the power measure.

d. Create a third new-measure box, following the procedure as outlined in Step c, except enter data appropriate for the fuel-economy measure.

3. Populate the alternatives matrix.

a. Double-click the “new alternative” button and work through its dialog interface. Change the “new alternative” to “Chevy,” and click OK.

b. Add a second alternative: Edit:Insert:Alternative. Change “new alternative” to “Mitsubishi,” and click OK.

c. Add a third alternative following these same steps for “Toyota.”

d. Fill in the table with values for each of the three alternatives. Use the mouse or arrow keys to move between cells. Be sure to hit Enter on the last entry.

4. Assess weights. 

a. This is to parameterize the weights: Assess:Weights. Select the “weights” tab. Select “smarter method” from the list of “weight assessment methods.” 

b. Press the “assess” button, and rank order the importance of the attributes. Click the “done” button when finished.

c. Evaluate whether the relative weights are acceptable. Click either OK or “Redo” to accept or change these weights respectively.

d. Click “done” on the dialog box.

e. Graphically inspect the relative weights: Review:Tradeoff Summary Graph. Select the price measure, and click OK.

f. Iterate Steps a – e until satisfied with the relative weights.

5. Rank alternatives.

a. Examine the overall ranking: Results:Rank Alternatives. Select “Best Automobile Goal,” and click OK. Notice the rank ordered alternatives and corresponding utilities.

b. Examine the stacked-bar view: Results:Stacked Bar Ranking. Select the “Best Automobile” goal, and click OK. This shows the relative utility contributions of each attribute.

c. Examine the utility-contribution details: Results:Ranking Results Matrix. Can you explain how each of the values is determined? Hint: examine utility graphs: Review:Common Units. Select price (or one of the other attributes) to examine the utility function.

d. Examine the alternatives graphically: Results:Compare Alternatives Graph. Select any two alternatives for pairwise comparison. Notice both numerical and graphical information for comparison. Can you explain how these values are computed?

6. Evaluate sensitivities.

a. The rankings may be quite sensitive to values you determined for weights and/or utilities. Focus first on weights.

b. Examine sensitivity to weights: Results:Sensitivity Graph. Select price. Notice how the utility value for each alternative would vary according to different weights for the price attribute. Is there a different weight for this attribute that would change the overall ranking?

c. Repeat the procedure outlined in Step b for the other attributes.

d. Evaluate the dynamic sensitivities: Results:Dynamic Sensitivity. This graphically displays the relative weights and total utilities for each alternative. Use your mouse to change the relative weights (i.e., drag the end of the bars) and see the effect on ranking and utility.

7. Adjust utilities and weights as appropriate.

a. Change the weights through Step 4 above if not satisfied with the weights.

b. Change the utilities if not satisfied: Assess:Common Units. Select the price measure, and click the “assess” button. You can change this utility function by using your mouse and dragging the curve up or down, or you can enter different values for the midpoint of this curve. Click the “done” button when satisfied or “cancel” to avoid propagating mistakes.

c. Repeat the procedure outlined in Step b for the other attributes as appropriate.

d. Repeat the procedure outlined above (e.g., Steps 4 – 6) until satisfied with the analysis.

Table 1Data Table for Alternative Automobiles

Alternative
Price ($K)
Power (HP)
Fuel Economy (MPG)

Chevy
10.0
160
16

Mitsubishi
8.3
109
21

Toyota
9.0
120
20

The LDW  Tutorial handout takes you through this same MAU-decision problem in a different, more-involved and –detailed manner. Complete the tutorial exercise as home, and note the differences between the tutorial procedure and the seven steps outlined above. Feel free to explore other LDW options and features.

