Business Research Methods Homework 2 Answers Part 2
17.25. In 100 tosses: 51 heads; in 1000 tosses: 507 heads; in 10,000 tosses: 5031 heads; in 100,000 tosses: 50,074 heads. This means that the number of heads was 1 away from half the number of 100 tosses, 7 away from half the number of 1,000 tosses, 31 away from half the number of 10,000 tosses, and 74 away from half the number of 100,000 tosses.

18.6. (a) Because the four probabilities must add to 1, this probability must be P(someone else) = 1 – (0.23 + 0.22 + 0.10) = 1 – 0.55 = 0.45. 
(b) P(Kennedy or Reagan) = P(Kennedy) + P(Reagan) = 0.23 + 0.22 = 0.45.
18.10. (a) BBB, BBG, BGB, GBB, GGB, GBG, BGG, GGG. Each has probability 1/8. (b) Three of the eight arrangements have two (and only two) girls, so this probability is 3/8 = 0.375.
18.21. (a) m = 694/10 = 69.4. (b) The scores will vary depending on the starting row. Note that the smallest possible mean is 61.75 (from the sample 58, 62, 62, 65) and the largest possible mean is 77.25 (from 73, 74, 80, 82). (c) Answers will vary; shown below are two views of the (exact) sampling distribution. The first shows all possible values of the experiment, so the first rectangle is for 61.75, the next is for 62.00, etc.; the other shows values grouped from 61 to 61.75, 62 to 62.75, etc. (which makes the histogram less bumpy). The tallest rectangle in the first picture is 8 units; in the second, the tallest is 28 units.

Note: These histograms were found by considering all [image: image2.png](
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 of the possible samples. It happens that half (105) of those samples yield a mean smaller than 69.4 and half yield a greater mean.
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19.13. (a) A single digit simulates one try, with 0-1 a pass and 2-9 a failure. Three independent tries are simulated by three successive random digits. (b) With the convention of (a), 50 simulated repetitions beginning in line 120 gives 25 successes, so the probability of success is estimated as 25/50 = 1/2. (In doing the simulation, remember that you can end a repetition after 1 or 2 tries if the student passes, so that some repetitions do not use three digits. Though this is a proper simulation of Elaine’s behavior, the probability of at least one pass is the same if three digits are examined in every repetition. The true probability is 1 – (0.8)3 = 0.488, so this particular simulation was quite accurate. (c) No: Learning usually occurs in taking an exam, so the probability of passing probably increases on each trial.
19.17. (a) One digit simulates System A’s response: 0 to 8 means it works, and 9 means it does not. (b) One digit simulates System B’s response: 0 to 7 means it works, 8 and 9 means it does not. (c) Tree diagram below. 
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Simulation results vary with the starting line from Table A. Use a pair of consecutive digits to simulate the response of both systems, the first giving A’s response as in (a), and the second giving B’s response as in (b). If a single digit were used to simulate both systems, the reactions of A and B would be dependent—for example, if A fails, then B must also fail. It would also be possible to choose one digit for System A, then if System A fails, choose a second digit to simulate the response of System B. (This works because, if System A gives a warning, we do not care what System B does.) 
For reference, the true probability that a warning is given is 1 – (0.2)(0.1) = 0.98.
19.23. (a) The eight arrangements are BBB, BBG, BGB, GBB, GGB, GBG, BGG, GGG. The first has probability 0.513 = 0.132651; the next three (0.51)(0.51)(0.49) = 0.127449, the next three (0.51)(0.49)(0.49) – 0.122451, and the last 0.493 = 0.117649. (In practice, these should be rounded to 2 or 3 decimal places.) (b) Only the first case (BBB) has no girls, so the probability of getting a girl is 1 – 0.132651 = 0.867349.

20.4. The bet pays an average of 25 cents for a 50-cent wager; that it, the expected value is
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20.16. (a) The expected value is (2)(0.45) + (3)(0.23) + (4)(0.19) + (5)(0.09) + (6)(0.03) +

(7)(0.02) = 3.120 people. (b) Multiply each proportion by 1000: Out of 1000 American families,

we expect about 450 to have 2 people, 230 to have 3 people, 190 to have 4 people, 90 to have 5

people, 30 to have 6 people, and 20 to have 7 people. (c) The total number of people in the

sample is 3120; this can be found either by following the hint:
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or by noting that if we have 1000 American families, each with expected size 3.120 people, we

would expect a total of (1000)(3.120) = 3120 people. (d) We note that, within our group of 3120

people, 900 live in 2-person families, 690 live in 3-person families, 760 in 4-person families, 450

in 5-person families, 180 in 6-person families, and 140 in 7-person families. Therefore, for example, [image: image10.png]P(3 — person family) = == 2 0.2212



. The complete distribution is
Family size 
2 
3 
4 
5 
6 
7

Probability 
0.2885 0.2212 0.2436 0.1442 0.0577 0.0449

From this, for example, we note that about 61% of individuals live in families of size 3 to 5

people, even though only 51% of families have between 3 and 5 people.

Note: While both distributions are concerned with family size, the difference between

them is that the first arises from choosing a family at random, while the second arises

from choosing a person at random. The expected value of this distribution is about 3.6

people.
