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Solutions to Practice Problems

Problem 10.8:

(a)

General Linear Models Procedure

Dependent Variable: RESP

                               Sum of         Mean

Source               DF       Squares       Square  F Value    Pr > F

GLASS                 2      151966.7      75983.4   230.80    1.E-13

TEMP                  2     1955410.1     977705.0  2969.74    2.E-23

GLASS*TEMP            4      289005.0      72251.3   219.46    5.E-15

Error                18        5926.0        329.2

Corrected Total      26     2402307.9

(b)

H0: There is no glass and temperature interaction
Ha: There is interaction between glass and temperature

Test Statistic: Fc = 219.46
p-value: p-value  0

Since p-value < 0.05 =  , we reject the null hypothesis at significance level  . Thus, the glass factor and temperature factor interact.

(c)

H0: No difference among the three levels of glass
Ha: Not so

Test Statistic: Fglass = 230.80
Rejection Region: F2,18 > 3.55

Thus, one can reject the null hypothesis at  = 0.05. This means that there are differences among the three levels of glass.

H0: There is no difference among the three mean levels of temperature
Ha: Not so

Test Statistic: Ftemp = 969.74

Rejection Region: F2,18 > 3.55
p-value: p-value  0

Thus, one can reject H0 at  = 0.05 and conclude that there are significant differences among the three mean levels of temperature.
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Figure 10.5 Interaction Plots for Problem 10.7 E
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(d)               Figure 10.5 Interaction Plots for Problem 10.8

As seen in Figure 10.5, there is interaction among glass and temperature.

Problem 10.9:

(a)

General Linear Models Procedure

Dependent Variable: RESP

                               Sum of         Mean

Source               DF       Squares       Square  F Value    Pr > F

ROW                   1       7160.06      7160.06    16.00    .00176

COLUMN                2     945342.11    472671.06  1056.12    3.E-14

ROW*COLUMN            2        818.11       409.06     0.91    .42711

Error                12       5370.67       447.56

Corrected Total      17     958690.94

(b)

H0: Column factor and row factor do not interact
Ha: Not so

Test Statistic: Frow*column = 0.91

Rejection Region at  = 0.05: F2,12 > 3.89
p-value: p = 0.43

Thus, one fails to reject H0. There is not significant evidence of the interaction among row and column factors.

(c)

H0: No row effect
Ha: Not so

Test Statistic: Frow = 16.00

Rejection Region: F1,12 > 9.33
p-value: p = 0.00176

Thus, we reject H0 and conclude there is evidence that the row factor is significant.

(d)

H0: No column effect
Ha: Not so

Test Statistic: Fcolumn = 1056.12

Rejection Region: F2,12 > 6.93
p-value: p-value  0

Thus, we reject H0 and conclude there is evidence that the column factor is significant.

(e)

There is no evidence of interaction among row and column factors. However, the main effect of row factor and column factor exist.
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