CHAPTER 6: PROBABILITY, PROBABILITY DISTRIBUTIONS, AND AN INTRODUCTION TO HYPOTHESIS TESTING

PART II—SOLUTIONS

1. If the probability that store detectives will catch a shoplifter is 0.36, construct a probability distribution for the probability of observing 0 – 9 shoplifters on a day when 9 shoplifters are practicing their craft.
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2. The owners of Shoppers Food Warehouse (SFW) believe that their store detective is a lazy, shiftless, donut-eating slug.  They want to determine whether he is ignoring the problem of shoplifting.

a. On a day with 9 shoppers in the store, the SFW detective identifies 1 shoplifter. Given your probability distribution, what is the probability that this would occur?

P(r=1, given that p=.36) = .091

b. Perform a hypothesis test at the 5% significance level testing the null hypothesis that the probability the SFW store detective catches a shoplifter is .36 against the alternative hypothesis that the probability is less than that. Given that the store detective catches only one shoplifter, should the storeowners fire the SFW detective? Why or why not?   (Note: p = detective catches a shoplifter = .36)

Step 1: H0: p=.36

  

H1: p < .36

Step 2: Binomial Distribution; (Distribution noted above)

Step 3: α = .05, One tailed test, identify critical region

Step 4: P(0) + P(1) = .091 + .018 = .109
Step 5: Since P(0 or 1) > α, I fail to reject the null. Therefore, the storeowners should NOT fire him.  

The fact that he only caught one shoplifter may be due to random chance/sampling error (and not a systematic difference) – we don’t have strong enough evidence to fire him.  His overall probability to catch a shoplifter may be .36; there is a 10.9% chance that we would observe a store detective (with a success rate of .36) catch one or fewer shoplifters out of nine.  If we fired him, we’d be wrong 10.9% of the time, but we’re only willing to be wrong 5% of the time...  
3. A survey of inmates in state correctional facilities reports the length of sentence in years for each of 31 inmates.  The mean is 13.38 and standard deviation for these data is 10.15 and the data is normally distributed.

a. What is the z-score corresponding to a sentence length of 30 years? How do you interpret this score?
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A sentence of 30 years is 1.64 standard deviations above the mean.
b. What is the z-score corresponding to a sentence length of 2 years? How do you interpret this score?
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A sentence of 2 years is 1.12 standard deviations below the mean.
c. What is the probability that an inmate would have a sentence length of greater than 15 years?
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Using the table, a z-score of .1596 corresponds to a probability of .0636 
( P(sentence >15yrs) = .5 - .0636 =.4364

d. What raw scores fall into the upper 2% of the distribution?

Find probability between upper 2% and mean:   .5-.02 = .48

Using the table, find z-score associated with this probability:   2.06

Solve for x.
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Sentence lengths of 34.289 years and above fall into the upper 2% of the distribution.
4. You sneak into the gradebook to see how you are performing compared to your fellow classmates.  You learn that the mean score on the first exam was an 84 with a standard deviation of 16.

a. What is the z-score corresponding to a score of 81?  How do you interpret this score?
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A score of 81 is .1875 standard deviations below the mean.

b. What is the probability that someone would score a 60 or lower?


[image: image9.wmf]5

.

1

16

24

16

84

60

-

=

-

=

-

=

-

=

s

X

x

z


Using the table, a z-score of -1.5 or lower  corresponds to a probability of .4332

(  P(score ≤ 60) = .5 - .4332 =.0668

c. What is the probability that someone would score between an 80 and a 90?
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Using the table, a z-score of .25 corresponds to a probability of .0987

Using the table, a z-score of .375 corresponds to a probability of .1480

(  P(80 ≤ score ≤ 90) = .0987 + .1480 = .2467
d. The Professor wants to award gold stars to the students that scored in the top 10%.  What is the cutoff score to be selected in this “gold star” group?

Find probability between top 10% and mean:   .5-.10 = .40

Using the table, find z-score associated with this probability:   1.28

Solve for x.
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Scores of 104.48 and above fall into the upper 10% of the distribution.
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