STAT 516 – Test 2 Example Solutions – Spring 2016
Version A

1)  (C) – Tukey is less likely to find a significant difference than Fisher LSD
2) a) H0: 1 = 2 = 3 = 4 vs. Ha: at least one equality is not satisfied.  F = 28.17, P-value < 0.0001, and so we reject H0 and conclude the mean price differs significantly across the levels.

b) (D)

c) Since the P-value = 0.2649 > 0.05, we fail to reject H0 and we conclude the population variances may be equal for the four levels.

d) From the first plot (residuals vs. fitted values), we see some increasing error variance as the mean increases, although Levene’s test has judged this non-significant.  There are two possible outliers in the last group.  The Q-Q plot shows the normality assumption is fairly reasonable (only a mild curvature in plot).

e) We see 1 and 3 are significantly different; 1 and 4 are significantly different; 2 and 4 are significantly different; 3 and 4 are significantly different.

3) a) (C)  (note if no interaction, MSAC ≈ MSW, so SSAC ≈ 6(60) = 360)

b) H0: 1 = 2 = 3 = 0 vs. Ha: not all i are zero.  F = MSA/MSW = 300/60 = 5.0, and F.05, 2, 12 = 3.89 from the F-table.  Since 5 > 3.89, we reject H0.  We conclude factor A does have a significant effect on the response.
c)  (iv) Note the coefficients of a contrast must add to zero.

4) a)  (D) 3 × 4, Since the ANOVA table shows there are a – 1 = 2 degrees of freedom for A and

 b – 1 = 3 degrees of freedom for B.

b)  F = 5.97, P-value = 0.0043.  Since F > F.05, 6, 12 (and since 0.0043 < 0.05), we reject H0 and we conclude there is significant interaction between launcher type and fuel type.

c)  The effect of launcher type on the response would be different depending on the level of fuel type.  Or we could say:  The effect of fuel type on the response would be different depending on the level of launcher type.  
d)  If we had only one observation per cell, we would have no within-cells degrees of freedom and no estimate of 2.  A remedy would be to assume no interaction between the two factors.
