
• An oil company wishes to compare the effect of 4 different gasoline additives 
on average mileage. Twenty four cars of the same make and model in 
approximately the same condition were selected. Six cars were randomly 
assigned to each of the 4 additive groups, called additive A1, A2, A3, and A4. 
The data were obtained and the following results computed:

Average mileage using Additive A1:

Average mileage using Additive A2:

Average mileage using Additive A3:

Average mileage using Additive A4:

(a) Can you use the variation in                                   to judge whether the 
four additives have the same effects? If yes, do it. If no, why?

(b) Write a statistical model to describe the 24 observations. Explain the 
meanings of parameters in the model. Is these any constraint on the 
parameters? Use          to obtain the estimates of parameters except     . 

(c) Let                                                             where           represent the 
jth observation in ith treatment (gasoline additive). That is,        represents 
the ith treatment mean. Express the parameters in (b) in terms of      . 
Are they consistent with your explanation about the meanings of 
parameters in (b)? 
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(d) State the appropriate null and alternative hypotheses (using either 
parameters in (b) or (c)) for testing whether the four additives have the 
same effect, i.e., the same average mileage.

(e) Complete the following ANOVA table and perform the analysis of 
variance to test the hypotheses in (d). (Hint: first calculate SSTreatment
from         )

(f) You will tend to reject the null hypothesis when the F0 value is large or 
small? why? What is the test distribution you should use to compare with 
this F0 value? What do you conclude at 5% significant level and 1% 
significant level? ( P(F3,20 >3.098) = 0.05, P(F3,20 >4.938) = 0.01) 


