Additional Exercises
Chapter 10
1. You find yourself wondering whether left-handed people have an unusually high chance of accidental injury. Recall that, of your 75 friends from exercise 6.14, 14 are left-handed. Of those 14 left-handed friends, seven have been injured in accidents of one kind or another in the past two years.
a. Write out your null hypothesis and alternative hypothesis.
b. What is your sample size for testing this hypothesis?
c. Let’s say that 36% of the general population suffers accidental injury in any given two-year period. What is the expected mean and standard deviation for your sample if the null hypothesis is true?
d. Find the two standard deviation interval for the distribution associated with the null (hint: recall the 68–95–99.7 rule), and decide whether your findings for your sample fall inside or outside that range.
e. Decide whether to reject the null hypothesis, and justify your decision with statistical considerations, including citing p-value and/or statistical significance you set in the light of your result in (d).
f. Consider the possibility that your test led to a Type I or Type II error. Which error are you concerned about?
g. What feature(s) of the test might increase the chance of the error you identified in (f), and why?
2. In Chapters 9 and 10, we have seen different formulas for mean and standard deviation, and different uses for these as well. Write out the proper mean and standard deviation formulas for each of the following: (a) representing the frequency distribution of a dataset, (b) estimating mean and standard deviation in a population from a sample, and (c) establishing the probability distribution for outcomes given the null hypothesis. Describe how these relate to observed frequency distributions and/or probability distributions. Finally, describe how the differences among the formulas relate to their different uses.
3. In 2017, a group of 72 authors proposed to enhance the reproducibility of the social sciences by changing the p-value threshold for statistical significance from 0.05 to 0.005. (a) Define what a p-value is, (b) what reproducibility means and (c) why it is important. Then, (d) describe one consequence of this proposal, if it were implemented. Finally, (e) do you think this consequence would help with the replicability crisis? Why, or why not?
4. Suppose that the rate of the gene variant D is three times higher among mules than among horses, that is, the percentage of mules who have D is three times the percentage of horses who have it. Suppose, further, that Bucephalus, who lives in your stables with other horses and mules, is diagnosed with the gene variant D, and this is all that you know about Bucephalus. In particular, you don’t know anything else about whether Bucephalus is a mule or a horse. Calculate a Bayes factor to determine the probability that Bucephalus is a horse.
5. A small company has bought three software packages to solve an accounting problem. These packages are called Fog, Golem, and Pear. On first trials, Fog crashes 10% of the time, Golem 20% of the time, and Pear 30% of the time. Of ten employees, six are assigned to Fog, three are assigned to Golem, and one is assigned to Pear. Jan was assigned a program at random. It crashed on the first trial. What is the probability that he was assigned Pear?
6. Imagine that you are a lawyer and your client has been accused of committing a heinous crime. Your client’s DNA matches some of the traces found on the victim. This is the only piece of evidence against her, but is a serious one. The court is told that the probability that this match occurred by chance is 1 in 100,000 (or 0.001%).
a. Do you believe this proves your client is guilty? Why, or why not? (Hint: Work out your answer, considering what the numbers involved in the situation mean in terms of frequencies. For example, out of every 100,000 people, 1 will show a match. If you reside in a city with more than two million people, 20 will have a DNA matching the trace on the victim.)
b. Do you think that presenting this case in terms of percentages instead of relative frequencies make it easier to understand and to solve? Why, or why not?

Information Classification: General

Information Classification: General

Information Classification: General

