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Assignment 3:  

Comparison of Means and Confidence Intervals
A.) Assume that you are working for a hybrid vehicle manufacturer, tracking mileage.  In the last model year, 60 test vehicles had an average mileage of 75.09 mpg, with a standard deviation of 1.04.  For the current model year, only the interior cosmetics of the vehicle changed, and your sample of gas mileages is the following:
72.85
73.06
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77.68
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1. Set up to test your data to see if the current model year mileage is lower than the previous model year.  (state your null and alternate hypothesis, choose your test statistic and state why you chose that statistic) 
2. Based on your sample and the data from last year, test the hypothesis in (1.) at the ( = .05 level.  (Compute your test statistic, compare against the critical value, and state whether you would keep or reject the null hypothesis)

3. Translate your result from (2.) into a statement that a marketing major would understand.  (Is it likely that they can claim the same mileage, or can they claim better mileage than before?)

4. Estimate the lower bound on advertised mileage for the current model year, so that 97.5% of the customers would see at least the advertised average mileage.

B.)  Assume that a comparison of a current model hybrid vehicle from another company yields the following data:

74.57
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75.19
72.91
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75.10

1. Test the data to see if there is a difference in average mileage at the ( = .05 level. (Perform steps 1-3 as in A.)
2. Estimate a 95% confidence interval for the competing vehicle mileage.

C.)  Assume instead, that you tested each of the 16 vehicles with exactly one gallon of regular fuel, and then tested the same vehicle again with one gallon of 10% ethanol fuel.  Treating the data in (A.) and (B.) as a paired comparison (ie: the first vehicle got 72.85 mpg with regular, and 74.57 mpg with the ethanol blend):

1. Test the data to see if there is a difference in average mileage at the ( = .05 level. 
2. Test the data to see if the blend gives improved average mileage at the ( = .05 level. 
Comparing Variances and Process Capability

A firm has been testing its’ aluminum supply to find the highest cutting speed.  The previous 60 shipments have averaged 601 feet per minute, with a standard deviation of 7.38.  Specifications call for the cutting speed to be 600 ( 25 feet per minute.

A.)  A sample (from Supplier 1) of material has arrived, and the 25 test pieces generated these results:  
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1. Since the mean cutting speed is 597 (which seems close to 601), compare the variability of this sample to the previous history to see if there is a difference at the ( = .05 level.

2. Compute Cp for this Supplier

3. Compute Cpk for this Supplier

4. Compute Cpm for this Supplier

5. Is this supplier capable of supplying material for the existing (non-critical) process?

B.)  A second sample (from Supplier 2) has arrived, and the 16 test pieces generated the results below.  
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590
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600
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1. Since the mean cutting speed is also 597, compare the variability of this sample (Supplier 2) to the first sample (Supplier 1) to see if there is a difference at the ( = .05 level.

2. Compute Cp for Supplier 2

3. Compute Cpk for Supplier 2

4. Compute Cpm for Supplier 2

5. Is Supplier 2 capable of supplying material for the existing (non-critical) process?

C.)  Assume that only Supplier 1 could center their process within the specifications:

3. Which of the above suppliers should be awarded a contract (assume these are the only two choices possible)?

4. If the Supplier 1 process was centered, how many defects (out of specification products) per million samples should be expected from the supplier?
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