
STAT 110 CHAPTER 6 SOLUTIONS

6.6. (a) I would use a matched-pairs experiment. Recruit a number of observers, say 40
observers. Use a strip of road that is not traveled (perhaps blocked off) or a strip in a large
vacant parking lot, for example. Do the experiment at night.

Recruit two bike riders−one who has xenon lights on the front/back, and another rider whose
bike has no lights.

• Starting at a distance far away (e.g., 500 yards, etc.), have the bike rider ride towards the
observer. Have the observer say when s/he can first see the bike rider. Then, record the
distance at which the observer can first see the bike rider. This would be the response
variable.

• Repeat this procedure for the same observer with the other bike rider.

Use randomization to decide which bike rider rides first (e.g., flip a coin). We could then com-
pare the distances between the two types of bikes (one with xenon lights; one without).
(b) The example provided in the hint provides a very good clue on how to answer this question.
Perhaps requiring front/back xenon lights will reduce the number of accidents in the short
term; alert drivers will “clue in” to these lights on the road because they are “new” to them.
However, over time, perhaps drivers will not see these lights as being a new type of stimulus,
get used to them being on the road, and ultimately the xenon lighting may lose its effectiveness.

6.8. The experiment included only patients with severe stroke. Therefore, the results of this
experiment do not generalize to the larger population of all stroke patients nationwide, most
of whom may have had only minor or moderate stroke. In other words, this experiment suffers
from lack of generalizability.

6.12. (a) To perform the randomization, assign each child a number, say 001, 002, 003, ...,
300. Use R (or the Table of Random Digits) to select 100 children at random. These children
are assigned to Group A (Ibuprofin). Repeat for the next 100 children and assign to Group B
(Acetaminophen). The remaining 100 children are assigned to Group C (Codeine). Note that
this is a completely randomized design.
(b) The children (nor their parents) did not know which drug they were taking. Similarly, the
physicians did not know either.
(c) I’m interpreting “greater decrease in pain ratings” as a good thing; i.e., there is less pain.

• If the Group A results were significantly lower than the other two groups, this means that
the difference between Group A and the other groups were so large that they are probably
not due to chance.

• If the Group B and Group C results are not statistically significant from each other, this
means that the differences between the groups were small and could have easily arisen
just by chance.

The results from the experiment suggest that ibuprofin is the best choice as a painkiller in the
targeted population (i.e., children, aged 6 to 17).
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6.18. (a) A completely randomized design would assign each subject to one of the following
two groups:

• Group 1: Drink expensive wine

• Group 2: Drink inexpensive wine.

To carry out the randomization, you could label each subject as 01, 02, 03, ..., 20. Use R or
the Table of Random Digits to assign 10 subjects to Group 1; the remaining to Group 2.
(b) A matched-pairs design would call for each of the 20 subjects to drink both the expensive
and inexpensive wine and then estimate the cost of each. That is, for the first subject

• Flip a coin to determine which wine is given first. Have the subject drink the wine and
estimate the cost. Then, wait a period of time (i.e., for the wine taste to dissipate) and
then give the same subject the other wine and have him/her estimate the cost.

Repeat this for the 19 other patients.

Why is the matched-pairs design better? As stated in the question, the 20 subjects may have
vastly different taste rating abilities. By having each subject drink each wine, you remove these
“vast differences” as a lurking variable. This will give a more precise comparison between the
two groups.

6.19. (a) In a randomized block design, treatments are assigned at random within each
block separately. Therefore, take the male block, label each male subject using a numerical
code, say 001, 002, 003, ..., 500. Use R (or the Table of Random Digits) to assign 125 males to
each cancer therapy. Then, do exactly the same thing in the female block. Label each subject
using 001, 002, ..., 300. Randomize 75 females to each cancer therapy.
(b) There are two questions here; the advantages of a randomized block design over

• a completely randomized design (CRD) with 800 subjects? If the progress of this type of
cancer is really different between men and women, then the randomized block design will
give researchers a more precise comparison among the four therapies (i.e., we will control
the effects of gender as a lurking variable).

• a CRD with 800 males? If we use a CRD with only male patients, then we will be ignoring
female patients altogether. This CRD may provide more information about male patients
but less information overall (as females are ignored).

6.21. (a) It is hard for me to draw a picture (like the one the authors want), so I will just
describe it. Draw a large rectangle which represents a field. Separate the field into 20 small
plots; 5 rows of 4. Each row serves as a block.
(b) Starting in the first row (i.e., the first block), randomly assign Varieties A, B, C, and D to
the four plots (use R). Then, repeat this for each of the 5 rows (blocks) separately.

Note: If you used a CRD in this example, you would randomize varieties to plots over the
whole field (not within each block). However, this design would not control for the effects of
N/S fertility (i.e., it would be a lurking variable in the CRD).
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