SRiS - LChapter 7 Practice Test - Answers

1. Cav Visualization of positive results help shot putters throw farther? Iv an experiment,
an athletics coach randomly assioved G of his athletes +o watch 4 +wo-minute video of
top Olympic shot puts and the remaiving @ athletes +o a control group that watched a
two-mintte Video about wutrition. The videos were shown at +he same time bt in
different rooms. I +he vext practice session +he coach recorded +he average distance
thrown for each athlete. The athletes were ot +old +hat Hheir coach was testivg the
effect of visualization.

(a) If there is convincing evidence that the athletes i +he Olympics video group had a
greater ABILITY Yo throw the shot, should you conclude +hat watchivg the video was
the cause of the increased ABILTTY? Explain YoUr reasoving.

Yes. The coach conducted an experiment with randomly assigned treatments. Experiments allow for cause-and-effect
conclusions.

(b) State the appropriate null and alternative hypotheses.

Ho: Athletes like these who watch a two-minute video of top Olympic shot puts have the same ABILITY to throw the
shot as athletes like these who watch a two-minute video about nutrition.

Ha: Athletes like these who watch a two-minute video of top Olympic shot puts have a greater ABILITY to throw the
shot than athletes like these who watch a two-minute video about nutrition.

(¢) Explain what i+ meaws if the vull hypothesis is true.

If millions of athletes like these watched a two-minute video of top Olympic shot puts and millions of athletes like
these watched a two-minute video about nutrition, the mean distance of shot puts for each group would be the same.

(d) The meaw distance +hrown for +he Olympics Video gronp was 7.62. meters and the mean
for the control group was 7.36 meters. Calentate +he difference (Olympics video — Control) in
meav distance and explain how +his differevce is evidence for the alternative hypothesis.

Because Xyigeo— Zeontror = 7.62 = 7.36 = 0.26 > 0, there is evidence that athletes like these who watch a two-minute
video of top Olympic shot puts have a greater ABILITY to throw the shot than athletes like these who watch a two-
minute video about nutrition.

(e) What are +wo explavatios for the evidence descrived in part (d)?

It is possible that athletes like these who watch a two-minute video of top Olympic shot puts have the same ABILITY to
throw the shot as athletes like these who watch a two-minute video about nutrition and that the observed difference
in means is due to RANDOM CHANCE.

It is also possible that athletes like these who watch a two-minute video of top Olympic shot puts have a greater
ABILITY to throw the shot than athletes like these who watch a two- minute video about nutrition.



(f) The dotplot displays the results of 100 simulated experiments. Use the dotplot +o
estimate the p-value.

Because 22 of the 100 simulated differences are greater than or equal to the observed difference of 0.26, the p-value
is approximately 22/100 = 0.22.
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(9) What conclusion should you make based on +he P-value?

Because it is fairly likely (p-value ~ 0.22) to have a difference (Olympics video — Control) in means of 0.26 meters or
more by RANDOM CHANCE alone if all athletes had the same ABILITY to throw the shot whether having watched the
Olympics or nutrition video, there is not convincing evidence that athletes like these who watch a two-minute video
of top Olympic shot puts have a greater ABILITY to throw the shot than athletes like these who watch a two-minute
video about nutrition.

2. A studewt investigating whether MLB players in the past were faster thav current
players compared players from 1477 and 2017 with ot least 12 stolen bases (+here were
N such plavers in 1a77 and 70 such plavers in 2017). The boxplots display the
distributions of the vumber of stolen bases in +hose +wo years:
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(a) If there is convincing evidence that baseball plavers in 1477 had a greater ABILITY
to steal bases thaw players in 2017, should vyou conclude that plavers were faster in
1977F7 Explaiv your reasonivg.




No. These data come from an observational study so a cause-and-effect conclusion is hard to justify. Perhaps

teams now believe that a stolen base is only marginally effective as a strategy and have decided not to attempt it
as often.

(b) State the appropriate vull and altervative hypotheses.

Ho: Baseball players in 1977 had the same ABILITY to steal bases as baseball players in 2017, Ha: Baseball players in
1977 had a greater ABILITY to steal bases than baseball players in 2017.

(¢) Explain why i+ might be better to test for a difference i medians rather +ham a
difference v wmeavs in +his context,

Because both distributions are skewed to the right and both have high outliers, the mean may no longer be a
good measure of what “typical” is. Because the median is more resistant to skewness and outliers, the median is a
better measure of a “typical value” in these distributions.



