Chapter 26 Solutions BPS

26.1 (a) (see chart below)

[image: image1.wmf](b) W = 54  

(c) 
[image: image54..pict]  Yes, since W is about 2.4 standard deviations from the mean.

26.3 (a) P(W ≥ 53.5) (b) P(W ≥ 53.5) = P(Z ≥ 2.32) = 0.0102. This is significant at α = 0.05 (and nearly significant at the 1% level), so we have strong evidence that green boards attract more beetles than blue boards.

26.5 Formulate: 
[image: image2.wmf]: there is no difference, versus 
[image: image3.wmf] high-progress readers score higher. Solve: W = 38 and under 
[image: image4.wmf], 
[image: image5.wmf]
The P-value is P(W ≥ 37.5) = P(Z > 2.09) = 0.0183. Conclude: There is significant evidence that high-progress readers score higher on Story 2.

26.7 Minitab output agrees (up to rounding) with the P-value found in Exercise 26.4.
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26.9 For a t test, our hypotheses are 
[image: image7.wmf]:
[image: image8.wmf] versus 
[image: image9.wmf] 
[image: image10.wmf]. For a Wilcoxon test, 
[image: image11.wmf]: the distribution of the trapped-insect count is the same for green and blue boards, versus 
[image: image12.wmf] insects trapped is systematically higher for green boards.
26.11 (a) Wilcoxon Test: 
[image: image13.wmf]
t-test: 
[image: image14.wmf] (b) The two 110s are tied for second, so they receive the rank 2.5. The 126s are seventh and eighth, so they receive the rank 7.5. (c) The Wilcoxon rank-sum test gives W = 33 and P .=0.1481 (0.1467, adjusted for ties). This is still not significant

26.13 (a) See ranks below. 

[image: image50..pict](b) W = 67.5  (c) The P-value is 0.0051 (or 0.0049 “adjusted for ties”). The difference is significant; the supplemented group misses the peak by more days than the control group does.
26.15 Formulate: Compare the seed masses for the two groups of plants (with and without cicadas), graphically and numerically, and using an appropriate test.

Solve: Both stemplots suggest that the two-sample t test might not be safe: The cicada stemplot has two possible outliers, and the control stemplot suggests possible non-Normality (it appears to have two peaks). We test 
[image: image15.wmf]: seed masses for both groups are identically distributed, versus 
[image: image16.wmf] cicada group seed masses are systematically higher. We find that W = 1567 and P = 0.0530. Conclude: We have fairly strong evidence that dead cicadas increase seed mass, although it is not quite significant at α = 0.05.
26.17 We do not have independent samples from two populations; rather, we have dependent samples (each person answered both questions).

26.19 (a) See ranks below.
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[image: image17.wmf] (b) Under
[image: image18.wmf]: 
[image: image19.wmf] Our 
[image: image20.wmf]is less than a third of a standard deviation from the mean, therefore our results are not significant.

26.21 In the solution to Exercise 18.34, we found P = 0.044.

26.23 (a) See stemplot below. 

[image: image52..pict]The stemplot shows some left-skewness; there are no outliers. (b) 
[image: image21.wmf]. This gives P = 0.009, so we reject 
[image: image22.wmf]: we have strong evidence that the

median is not 78.1%.
26.25 (a) (a) Considering sweetness rating changes, we test 
[image: image23.wmf]: median = 0 versus 
[image: image24.wmf]: median > 0. We find 
[image: image25.wmf]= 47.5 and P = 0.023, so we conclude that the cola does lose

sweetness in storage. (b) The conclusions are the same, and the P-values are quite similar. The t test hypotheses are: 
[image: image26.wmf]: μ1 = μ2 versus 
[image: image27.wmf]: μ1 > μ2. Both tests assume that the tasters are an SRS of all tasters; the t test also assumes that the before-minus-after sweetness differences are Normally distributed.

26.27 Formulate: 
[image: image28.wmf]: median = 0 versus 
[image: image29.wmf]: median  = 0. Solve: The Wilcoxon signed rank test gives 
[image: image30.wmf] = 10 and P = 0.100. The one-sided alternative hypothesis ( median > 0) yields P = 0.05. Conclude: We have some evidence that the median difference is different from 0, but it is not significant at α = 0.05—or it is barely significant, if we use a one-sided alternative.

26.29 (a) See stemplot below and list of medians to the right.
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(b) 
[image: image32.wmf]: the three richness distributions are the same, versus 
[image: image33.wmf]: richness is systematically higher in some group(s). H = 9.10 (df = 2) and P = 0.011. The differences appear significant; logged plots are richer.

26.31 Formulate: We test 
[image: image34.wmf]: the three distributions are the same, versus

 
[image: image35.wmf]: penetrability is systematically higher in some group(s). Solve: The Kruskal-Wallis test gives H = 47.41, df = 2, and  P < 0.0005. Conclude: We have very strong evidence that penetrability is different; specifically, loose soil appears to have the highest penetrability, while compressed soil is the least penetrable.
26.33 (c) We want to compare the scores of three groups, which requires Kruskal-Wallis.
26.35. (b) For a matched-pairs situation like this, use the Wilcoxon signed rank test.

26.37. (a) The mean is 
[image: image36.wmf]
26.39. (b) 
[image: image37.wmf] = 1.5 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 = 53.5

26.41. (a) 
[image: image38.wmf] = 2 + 3 + 4 + 5 + 6 + 7 + 8

26.43. Formulate: 
[image: image39.wmf]: improvements are identically distributed, versus 
[image: image40.wmf]: treatment group improvements are systematically higher. Solve: The Wilcoxon test statistic is 

W = 114, for which P = 0.0501 (or 0.0494, adjusted for ties). Conclude: We have fairly strong evidence that the encouraging subliminal message led to a greater improvement in math scores.

26.45 Formulate: 
[image: image41.wmf]: median = 0 (that is, times have the same distribution for

both directions) against 
[image: image42.wmf]: median < 0 (that is, clockwise times are systematically lower). Solve: The mean and median differences are −13.32 and −12 seconds. 


[image: image43.wmf] = 56.5, which has P = 0.004.  Conclude: Clockwise times are lower.

26.47 Formulate: Consider the differences sfair − srest. We test 
[image: image44.wmf]: median = 0, versus 
[image: image45.wmf]: median > 0 Solve: We find x = 0.5149 and M = 0.5. Applying the W+ = 10,850.5 and P < 0.0005. Conclude: Restaurant food is viewed as being safer than food at fairs. However, there were 146 ties, so we must be cautious about our conclusion.

26.49.  Formulate: For Kruskal-Wallis, we test 
[image: image46.wmf]: the distribution of growth is the same for all nematode counts, versus 
[image: image47.wmf]: growth is systematically larger for some counts. Solve: (b) The medians are 10, 11.1, 5.2, and 5.55 cm. The Kruskal-Wallis test statistic is H = 11.34, with df = 3; the P-value is 0.01. Conclude: We have strong evidence that growth is not the same for all nematode counts.

26.51. Formulate: We examine the within-stream minus upstream differences

for the 13 tributaries, and test 
[image: image48.wmf]: same richness distribution for both locations,

versus 
[image: image49.wmf]: richness is systematically higher within tributaries. Solve: W+ = 69, for which P = 0.054. Conclude: There is some evidence that richness is higher within tributaries than upstream from them. Not significant at .05 level.
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