Name Fall, 2010
Applied Statistics Comprehensive Examination

Regression Methods & Linear Statistical Models

1. (20 pts) Consider an experiment to compare the effectiveness of two different pesti-
cides, A and B, both applied in two different forms: spray (A; and B;) and powder
(A2 and By). A control treatment (i.e., no pesticide), C, is also included in the experi-
ment for comparison purposes. Thus, altogether there are 5 treatments (Ay, Az, By, Bo
and C) and each treatment is randomly applied to n uniformly infested plots of land.
Obtain a complete set of meaningful orthogonal contrasts and describe what each
contrast is testing.

2. (50 pts) The SAS output on the following four pages comes from fitting a model of
© the form y = Gp + f1x1 + P2x2 + € to nine observations of the form (z1, z2, ).

(a) (5 pts) State the hypothesis being tested by the model F statistic in the ANOVA
table and interpret the result.

(b) (5 pts) State the hypotheses being tested by the ¢ statistics associated with the
individual parameter estimates 5, and (3> and interpret the results.

(c) (5 pts) Interpret the R-Square and adjusted R-Sg values.
(d) (5 pts) Determine if the model is useful for prediction and justify your answer.

(e)

(

(

(5 pts) Determine if multicollinearity is a problem and justify your answer.
(f) (5 pts) Identify all observations with high leverage and justify your answer. |

(

(

(

)
(g) (5 pts) Identify all observations with high influence and justify your answer.
(h) (5 pts) Identify all observations with large residuals and 'justify VOur answer.

(i) (5 pts) Determine if normality of the residuals is a problem and justify your
answer.

(§) (5 pts) Determine if constant variance is a problem and justify your answer.
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3. (30 pts) An experiment was conducted to compare six different management tech-
niques (such as pruning, spraying and fertilizing) for apple trees with respect to yield.
Each apple tree represents an experimental unit and the trial was laid out as a com-
pletely randomized design with 5 replications for each management technique. All
the trees underwent the same management practice before the trial. For each tree,
the yield in bushels (z) for the four year period preceding the trial will be used as
a covariate. At the end of the four year experimental period, the yield in pounds of

apples (y) is obtained for every tree. Suppose the partial SAS Proc GLM printout is
as follows:

source TypeISS Type III SS§°
Treatments 40 60
Previous yield 26 26
Residual 46

Total 112

(a) (10 pts) State the complete mathematical model appropriate for this experiment.

(b) (10 pts) Determine if there are differences among the management techniques
after adjusting for previous yield using o = 0.05.

(c) (10 pts) Determine if the use of a covariate has been successful in reducing the
variance for treatment comparisons using o = 0.05.




