1. ANOVA EXERCISES

EXERCISE 10.18—Bottle Design (One Way ANOVA). Use Table 10.10.  Complete the exercise from the data given and answer all of the questions in a written summary.  (Cut and paste any EXCEL data that you wish to discuss).

A consumer preference study involving three different bottle designs (A,B, and C) for the jumbo size of a new liquid laundry detergent was carried out using a randomized block experimental design, with supermarkets as blocks.  Specifically, four supermarkets were supplied with all three bottle designs, which were priced the same.  Table 10.10 gives the number of bottles of each design sold in a 24-hour period at each supermarket.  If we use these data, SST, SSB, and SSE can be caluculated to be 586.1667, 421.6667, and 1.8333, respectively.
ANSWER THESE QUESTIONS

a. Test the null hypothesis Ho that no differences exist between the effects of the bottle designs on mean daily sales.  Set a = .05.  Can we conclude that the different bottle designs have different effects on mean sales?

b. Test the null hypothesis Ho that no differences exist between the effects of the supermarkets on mean daily sales.  Set a = .05. Can we conclude that the different supermarkets have different effects on mean sales?

c. Use Tukey simultaneous 95 percent confidence intervals to make pairwise comparisons of the bottle design effects on mean daily sales.  Which bottle design(s) maximize mean sales?
Table 10.10



Results of a Bottle Design Experiment






Supermarket, j

Bottle Design, i

1
2
3
4

A



16
14
1
6
B



33
30
19
23

C



23
21
8
12
EXERCISE 10.24—High vs. Low Pressure Sales Tactics (Two Way ANOVA). Use Table 10.24 and Figure 10.13.  Complete the exercise from the data given and answer all of the questions in a written summary.  (Cut and paste any EXCEL data that you wish to discuss).

10.24 

An experiment is conducted to study the effects of two sales approaches –high-pressure  (H) and low-pressure (L) ---- and to study the effects of two sales pitches (1 and 2) on the weekly sales of a product.  The data in Table 10.14 are obtained by using a completely randomized design, and Figure 10.13 gives the Excel output of a two-way ANPVA of the sales experiment data.

ANSWER THESE QUESTIONS

a. Perform graphical analysis to check for interaction between sales pressure and sales pitch.

b. Test for interaction by setting a = .05

c. Test for differences in the effects of the levels of sales pressure by setting a = .05.

d. Calculate and interpret a 95 percent individual confidence interval for uH – uL

e. Test for differences in the effects of the levels of sales pitch by settinga = .05. That is, test the significance of sales pitch effects with a = .05

f. Calculate and interpret a 95 percent individual confidence interval for u.l – u.2.
g. Calculate a 95 percent (individual) confidence interval for mean sales when using high sales pressure and sales pitch l. Interpret this interval

10.13



Excel Output of a Two-Way ANOVA of the 





Sales Approach Data

Anova: Two-Factor with Replication

SUMMARY

One

Two

Total



H

Count


3

3

6

Sum


91

90

181


Average

30.33333

30
30.13337p

Variable

2.333333

4
2.566667



L


Count


3

3

6

Sum


76

72

148


Average

25.333333

24
24.66667q

Variable

6.333333

1
3.4666667



Total

Count


6

6

Sum


167

162


Average

27.8333333r

27s

Variance

10.96667

12.8

ANOVA

Source of

Variation
SS

df
MS
F

p-Value

F Crit

Pressure
90.75a

1
90.75f
26.56098
.000087k5.317645   5.317645  

Pitch
2.083333b
1
2.083333g  0.609756
0.457362m
     5.317645

Interaction
0.75c

1
0.75h
 0.219512n
0.651913o
    5.317645
Within
27.333333d
8
3.416667

Total
120.9167e
11

ANSWER THESE QUESTIONS
Additional Questions:

1) Make a preliminary examination of the descriptive statistics that characterize each exercise. What are your preliminary observations about the data?

2) From the one-way or two-way analysis of variance (ANOVA) respectively of Exercises 10.18 and 10.24, state the hypotheses being tested in each case in terms of the problem statements. After examination of the ANOVA calculations, what are your conclusions in terms of the problem?  What would be the impact of a Type I or Type II error in each case?

Discuss possible extensions of one or both problems or other related analyses that you feel might be relevant from outside literature references.  Discuss the findings and relation to the ANOVA exercises
