Stat 1350 – Elementary Statistics

Jigsaw Review for Test 2







Chapters 14-15 and 17-20







Group 1 – Regression - Chapters 14-15:
1.  From Rex Boggs in Australia comes an unusual data set: before showering in the morning, he weighed the bar of soap in his shower stall. The weight goes down as the soap is used. The data appear in Table II.3 (weights in grams). Notice that Mr. Boggs forgot to weigh the soap on some days. 




A. Plot the weight of the bar of soap against day. 
B. Is the overall pattern roughly straight-line? Based on your scatterplot, is the correlation between day and weight close to 1, positive but not close to 1, close to 0, negative but not close to −1, or close to −1? Explain your answer.
C. Find the equation for the least-squares regression line for the data in Table II.3 and write it below.  Draw the regression line on your scatterplot from the previous exercise.

1) Explain carefully what the slope b = −6.31 tells us about how fast the soap lost weight.
2)  Mr. Boggs did not measure the weight of the soap on Day 4. Use the regression equation to predict that weight.
3) Use the regression equation in the previous exercise to predict the weight of the soap after 30 days. Why is it clear that your answer makes no sense? What’s wrong with using the regression line to predict weight after 30 days?  
Group 2 – Probability – Chapters 17-20
1 Choose a student at random from all who took Stats 1350  in recent years. The probabilities for the student’s grade are

[image: image2.png]Grade: A B C D F
Probability: 0.2 04 02 01 ?





(a) What must be the probability of getting an F?
(b) What is the probability that a student will fail the class (earn D or F)?

(c) If you choose 5 students at random from all those who have taken Stats 1350, what is the probability that all the students chosen got a B or better?

(d) To simulate the grades of randomly chosen students, how would you assign digits to represent the five possible outcomes listed?
(e) Use lines 101-102 from the Random Number Table to simulate 10 repetitions of randomly choosing 5 students and use your results to estimate the probability that all five students chosen got a B or better.  How does this compare to the probability you calculated in part (c)?  Explain.
2.  Rotter Partners is planning a major investment. The amount of profit X is uncertain, but a probabilistic estimate gives the following distribution (in millions of dollars):

[image: image3.png]Profit: 1 15 2 3 10
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What is the expected value of the profit?

Interpret this value in a complete sentence in the context of the problem.

Group 3 – Probability – Chapters 17-20 (continued)
1.  Choose a student in grades 9 to 12 at random and ask if he or she is studying a language other than English. Here is the distribution of results:
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(a) Explain why this is a legitimate probability model.

(b) What is the probability that a randomly chosen student is studying a language other than English?

 (c) What is the probability that a randomly chosen student is studying French, German, or Spanish?

2.  Abby, Deborah, Mei-Ling, Sam, and Roberto work in a firm’s public relations office. Their employer must choose two of them to attend a conference in Paris. To avoid unfairness, the choice will be made by drawing two names from a hat. (This is an SRS of size 2.)

(a) Write down all possible choices of two of the five names. These are the possible outcomes.

(b) The random drawing makes all outcomes equally likely. What is the probability of each outcome?

(c) What is the probability that Mei-Ling is chosen?

(d) What is the probability that neither of the two men (Sam and Roberto) is chosen?

Group 4 – Probability – Chapters 17-20 (continued)
1.  Are Americans interested in opinion polls about the major issues of the day? Suppose that 40% of all adults are very interested in such polls. (According to sample surveys that ask this question, 40% is about right.) A polling firm chooses an SRS of 1015 people. If they do this many times, the percentage of the sample who say they are very interested will vary from sample to sample following a Normal distribution with mean 40% and standard deviation 1.5%. Use the 68–95–99.7 rule to answer these questions.

(a) What is the probability that one such sample gives a result within ±1.5% of the truth about the population?

 (b) What is the probability that one such sample gives a result within ±3% of the truth about the population?
2.  There are 11 teams in the Big Ten athletic conference. Here’s one set of personal probabilities for next year’s basketball champion: Michigan State has probability 0.3 of winning. Iowa, Michigan, Illinois, Northwestern, and Penn State have no chance. That leaves 5 teams. Ohio State and Purdue both have the same probability of winning. Minnesota, Indiana, and Wisconsin also all have the same probability, but that probability is one-half that of Ohio State and Purdue. What probability does each of the 11 teams have?
3.  Select from the word bank to fill in the blanks in the summary below.  Words may be used more than once.
sum
randomness
one
probability
very many
zero and one
proportion
independent
individual probabilities

average

curve

adding

area

random digits
A.  RANDOMNESS AND PROBABILITY
1. __________________________________ describes the long-run regularity of random phenomena.

2. The  probability of an event is the ___________________ of times the event occurs in ____________________ 
repetitions of a random phenomenon. 
3. __________________________________________________ is unpredictable in the short run, and avoid seeking causal explanations for random occurrences.

B. PROBABILITY MODELS
1. Any  probability must be a number between ________________, and the total probability assigned to all
 possible outcomes must be _____________________.

2. The probability that an event does not occur is ________________ minus its __________________________. 
3. If two events cannot occur at the same time, the probability that one or the other occurs is the ____________ 
of their _________________________________________.

4. When probabilities are assigned to individual outcomes, find the _________________ of an event by 
_________________________ the ___________________________________ of the outcomes that make it up.

5. When probabilities are assigned by a Normal curve, find the probability of an event by finding an 
____________ under the __________________________.

C. EXPECTED VALUE

1. Expected value is the _________________________________________ of numerical outcomes in very 
many repetitions of a random phenomenon.

D. SIMULATION

1. Specify simple probability models that assign probabilities to each of several stages when the stages are
 _______________________________ of each other.

2. Assign ______________________________________________ to simulate such models.

3. Estimate either a probability or an expected value by repeating a simulation _____________________ times.

Correct Answer

(a) 68%. (b) 95%.

 596 Table A

TABLE A Random digits

Line

101 
19223
95034 
05756 
28713 
96409 
12531 
42544 
82853

102 
73676 
47150 
99400 
01927 
27754 
42648 
82425 
36290

103 
45467 
71709 
77558 
00095 
32863 
29485 
82226 
90056

104 
52711 
38889 
93074 
60227 
40011 
85848 
48767 
52573

105 
95592 
94007 
69971 
91481 
60779 
53791 
17297 
59335

106 
68417 
35013 
15529 
72765 
85089 
57067 
50211 
47487

107 
82739 
57890 
20807 
47511 
81676 
55300 
94383 
14893

108 
60940 
72024 
17868 
24943 
61790 
90656 
87964 
18883

109 
36009 
19365 
15412 
39638 
85453 
46816 
83485 
41979

110 
38448 
48789 
18338 
24697 
39364 
42006 
76688 
08708

111 
81486 
69487 
60513 
09297 
00412 
71238 
27649 
39950

112 
59636 
88804 
04634 
71197 
19352 
73089 
84898 
45785

113 
62568 
70206 
40325 
03699 
71080 
22553 
11486 
11776

114 
45149 
32992 
75730 
66280 
03819 
56202 
02938 
70915

115 
61041 
77684 
94322 
24709 
73698 
14526 
31893 
32592

116 
14459 
26056 
31424 
80371 
65103 
62253 
50490 
61181

117 
38167 
98532 
62183 
70632 
23417 
26185 
41448 
75532

118 
73190 
32533 
04470 
29669 
84407 
90785 
65956 
86382

119 
95857 
07118 
87664 
92099 
58806 
66979 
98624 
84826

120 
35476 
55972 
39421 
65850 
04266 
35435 
43742 
11937

121 
71487 
09984 
29077 
14863 
61683 
47052 
62224 
51025

122 
13873 
81598 
95052
90908 
73592 
75186 
87136 
95761

123 
54580 
81507 
27102 
56027 
55892 
33063 
41842 
81868

124 
71035 
09001 
43367 
49497 
72719 
96758 
27611 
91596

125 
96746 
12149 
37823 
71868 
18442 
35119 
62103 
39244

126 
6927 
19931 
36089 
74192 
77567 
88741 
48409 
41903

127
43909 
99477 
25330 
64359 
40085 
16925 
85117 
36071

128
15689 
14227 
06565 
14374 
13352 
49367 
81982 
87209

129
36759 
58984 
68288 
22913 
18638 
54303 
00795 
08727

130
69051 
64817 
87174 
09517 
84534 
06489 
87201 
97245

131
05007 
16632 
81194 
14873 
04197 
85576 
45195 
96565

132 
68732 
55259 
84292 
08796 
43165 
93739 
31685 
97150

133 
45740 
41807 
65561 
33302 
07051 
93623 
18132 
09547

134 
27816 
78416 
18329 
21337 
35213 
37741 
04312 
68508

135 
66925 
55658 
39100 
78458 
11206 
19876 
87151 
31260

136 
08421 
44753 
77377 
28744 
75592 
08563 
79140 
92454

137 
53645 
66812 
61421 
47836 
12609 
15373 
98481 
14592

138 
66831 
68908 
40772 
21558 
47781 
33586 
79177 
06928

139 
55588 
99404 
70708 
41098 
43563 
56934 
48394 
51719

140 
12975 
13258 
13048 
45144 
72321 
81940 
00360 
02428

141 
96767 
35964 
23822 
96012 
94591 
65194 
50842 
53372

142 
72829 
50232 
97892 
63408 
77919 
44575 
24870 
04178

143 
88565 
42628 
17797 
49376 
61762 
16953 
88604 
12724

144 
62964 
88145 
83083 
69453 
46109 
59505 
69680 
00900

145 
19687 
12633 
57857 
95806 
09931 
02150 
43163 
58636

146 
37609 
59057 
66967 
83401 
60705 
02384 
90597 
93600

147 
54973 
86278 
88737 
74351 
47500 
84552 
19909 
67181

148 
00694 
05977 
19664 
65441 
20903 
62371 
22725 
53340

149 
71546 
05233 
53946 
68743 
72460 
27601 
45403 
88692

150 
07511 
88915 
41267 
16853 
84569 
79367 
32337 
03316
