STP 231 Statistics

Print Name;:

Test 4

Honor Statement:

By signing below you confirm that you have neither given nor received any unauthorized assistance on this
exam. This includes any use of a graphing calculator beyond those uses specifically authorized by the
Mathematics Department and your instructor. Furthermore, you agree not to discuss this exam with anyone
until the exam testing period is over. In addition, your calculator’s memory and menus may be checked at
iany time and cleared by any testing center proctor or Mathematics Department instructor.

Signature

Date

Instructions:
¢ The exam is worth a total of 100 points; please make sure your exam has all
pages before you begin. Problems 1-3 are marked. Problems 4-7 are worth 6
points each and problems 8-12 are worth 4 points each. Make sure that you
have all 10 pages to your exam. If you do not have 11 pages, then contact
the Instructor administering the exam.
e Show all work in detail or your answer will not receive any credit. Include

appropriate units on all questions that apply. Write neatly and all
answers.

e Please ask the student worker at the check out desk if you need scratch
paper.

¢ No calculators or computers that do symbolic algebra, like the Casio
FX-2, T1-89, or TI- 92, may be used.

o The formulas and tables are shown on the last page. You may take these
pages off to help you during the exam

e Part 1 of the exam is for free response. Show your work or explain the
process for each problem to receive credit.

o Part 2 is the multiple choice part of the exam. A table is given on page three
for you to write in the letter for the correct answer. You may take the first
page off to help you write the correct letter in for each answer.

» Youmay have one 4 by 6 note card. It must not contain any worked out
problems. It must be attached to the back of your test when the exam is
turned in.




1.(20) In the article “Television Viewing and Physical Fitness in Adults,” the author wishes to
determine whether time spent watching television is associated with cardiovascular fitness.
Subjects were asked about their daily television viewing time and were classified as either
physically fit or not physically fit depending upon how they performed on a step test. The data is
shown in the table below and the expected frequencies are in parenthesis.

Television Viewing and Fitness Level

| TV Viewing Time in hours | Physically Fit | Not Physically Fit | Total
0 35(25.5) 147(156.5) 182
1-2 101 (102.2) | 629 (627.8) 730
3-4 28 (35.0) 222 (215.0) 250 _
5 or more 4 (5.3) 34 (32.7) 38 |
Total 168 1032 1200 |

Let the signiﬁcance level be 0.01, from this study is there an association between fitness level
and tv viewing time. State the null and alternative hypothesis. Calculate the test statistic and p-
value. State your conclusion in context of the problem.

ho! ther s Noassociafion betwes Bbnes level and fu \/tzwmj

N
Up' b s an association belwwo Btnes) levtl and tv
\}t(w-ﬂg O .
: M7-—ns@s§ (o 1-1022)% 4 (L29-L27.7)7
Qszgz.;‘?) ( 565 v Te22 L27.%
2
(ng D, mz»zw)& iy "“St D, BY4-3272)
215 22:77

5"353‘H 0.577+ 0. ozqu—o 0023 + |4+ 0.228
£ 0.319 +0.0517 = 617

OF = @-)(z)=3 |

i} 2 2l

?Llfm o %é}e% d= not M){fé’f

- I <p-velu € g B »O\ these fore @ )
With & {?"*J&%u& e fwetn [Q Ly O :»3) thert 15 Mo

t: thare 1§ 4N
(Rrent pudence fo Swport the ;
0?8&;00(# Nnon imtm tv, \/\(ﬁmﬁ g ond physic E fesf,

Ho




2. (15) From a General Social Survey married respondents were asked to characterize their
feelings about being married. Out of 366 males, 242 labeled themselves as “very happy.” Out of
423 females 257 labeled themselves as “very happy”. Construct a 95% confidence interval for
the difference between the two proportions p; representing the proportion of men and p;
representing the proportion of women. Interpret your conclusion in context of the problem.
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3. (20) Tests for adverse reactions to a new drug yielded the results given in the table. At the 0.05
significance level, does the data provide sufficient evidence to conclude that
Pr(ﬁ Headache |Drug)is greater than the Pr('g Headache IPlacebo) State the null and alternative

hypotheses. Calculate the test statistic and p-value. State your conclusion in context of the

problem.

Reaction Dug. Vicdttho Placebo— D.roc | Total
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For Part II — Multiple Choice: Circle your answer choice on the exam AND fill in the answer

with the letter of the answer that you believe is the correct answer.

Problem Letter of Problem Letter of Problem Letter of
Number Answer Number Answer Number Answer
4 7 10.

5. 8. 11.

6. 19 12.

4. The data below shows the temperature (X) and the amount a plant grew(Y) in millimeters, for
each of nine randomly selected days. Calculate the coefficient of determination. From the
value of the coefficient of determination, is the proportion of variance in the amount that
the plant grew explained by the linear relationship between the temperature and the
amount that the plant grew?

2(Zy -Zy)=1.564

i X Y

szx“E Zy—y_y Ly Zy
Sy Sy
1 62 36 0.23 0.62 0.14
2 76 39 1.27 0.83 1.05
3 50 50 -0.66 1.59 -1.05
4 51 13 -0.59 -0.96 0.57
5 71 33 0.90 -0.41 0.37
6 46 33 -0.96 0.41 -0.40
7 51 17 -0.59 -0.69 0.40
8 44 6 -1.11 -1.45 1.60
9 79 16 1.50 -0.76 -1.13
2
[=r

Zﬂ

r- /51%'2’@""_?}9]2
Ve 6}%— /,.ﬂa%’)z
rt= 0.038 2

C. 0.196; No

A. 0.196; Yes e\ B. 0.038; Yes
@0.038; No E. Not enough information




5. Two separate tests X and Y are designed to measure a student’s ability to solve problems.
Several students are randomly selected to take both tests and their results are shown
below: Determine the regression equation for this data set. If
X = 48.667,s, =6.819 , y=64.667 »Sy = 7.314 ,n=9 andr=0.8671

1 X Y

1 48 73
2 52 67
3 58 73
4 44 59
5 43 58
6 43 56
7 40 58
8 51 64
9 59 74

@ $=0.93x +19.40

D. y=0.067x+48.33

b, =

bo

by =
bo

B. $=19.4x+0.93

.
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LY. b7 = 09300 95.667
= 9. 40d

C. $=-0.63x+67.83
E. Not enough information

6. The data below is a random sample from a MAT 117 class that shows the percentage of class

attendance (X), the final grade in the course (Y) and the predicted grade in the course ¥ .
Calculate the residual standard deviation and determine the percentage of observations
that are within £ 1-s, The Sum of Squares Residuals, SS(resid), is 869.1720

i X Y )4 Y-F E}S g

1[50 |65 |60.75 |425 h,,,wiﬁii,i’m

21100 100 [106.83 [-6.83 \) #-2

3 |75 90 8379 621 w; ‘

4 |55 62 6536 |-336 o

5 [0 6 14.68 | -8.68 = 3@@? jxe Q

6 |50 78 16075 |17.25 X . 2

7|75 76 83.79 [-71719 N |

8 |55 78 16536 | 12.64 X = )

9 |60 7216997 203 g 7.727

10|60 58 69.97 |-11.97 % | _ o

11|50 57 6075 1-3.75 ¥ ol 1OV To = 72’7 7>
(A))9.83;72.7% B.9.83; 81.8 % C. 9.32; 81.8%

D. 932,727 %

E.8.89,72.7-% F. 8.89, 81.8%




7. The data below shows the temperature (X) and the amount a plant grew(Y) in millimeters, for
each of nine randomly selected days. Calculate the correlation coefficient, r. Perform the
hypothesis test to determine if p =0 and determine the p-value. If =1.905x + 5.055, and

the £(Z,, -Zy )=8.875

i X

Y

_x—X Y-y Zy-Zy
- Sy Sy
1 23 49 -0.76 -0.74 0.56
2 25 53 -0.37 -0.33 0.12
3 28 59 0.21 0.27 0.06
4 21 42 -1.15 -1.44 1.66
5 21 47 -1.15 -0.94 1.08
6 25 53 -0.37 -0.33 0.12
7 26 55 -0.18 -0.13 0.02
8 30 63 0.60 0.68 0.41
9 34 67 1.38 1.08 1.49
10 |36 75 1.77 1.89 3.35

A. 0.0.972; p-value < 0.02 B. 0.972; p-value < 0.01

C. Not enough jnformation
E. $.986; p-value < 0.01

8. Suppose that you wish to perform a chi-square test of independence. The two variables under
consideration are sex and blood type. True or false, if the two variables are not
associated, we would expect that the proportion of women in the sample with a given
blood type would be roughly equal to the proportion of men in the sample with the same
blood type.

€ A) True

9. Which of the following are not conditions for performing a chi-square test?
A. All expected frequencies are 1 or greater,

D. 0.986; p-value < 0.02

B. False C. Not enough information to determine

B. Samples are random
C.} At most 20% of the expected frequencies are greater than 5.
. Samples are independent

10. When conducting a chi-square test, the p-value exceeds the specified significance level. What
can be concluded?
A. No conclusion can be made regarding Ho at the given significance level.
Do not reject Hp at the given significance level.
@ Reject Hp at the given significance level.




11. Which of the following would be true of scatterplots with a correlation of 0.85.

The points would fall generally around a line with a positive slope.
B. The points would not have any discernible form.
C. The points would fall generally around a line with a negative slope
D. The points would have less strength than another scatterplot with a correlation of 0.50

12. Suppose that people who smoke marijuana at a higher rate tend to measure with a lower IQ.
Would the relationship between rate of smoking marijuana and IQ be positively or negatively

correlated?

A. positively correlated | egatively correlated




Formuila Sheet

95% Confidence Interval for the difference between two probabilities
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Chi-Square Test

E.= (Row total)-(Column total)
Grand Total
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TABLE IV
Values of t,,

df toiw foos  foos tom too0s df

1 3078 6314 12706 31821  63.657 1

2 1886 2.920 4.303 6.965 9.925 2

3 1638 2353 3.182 4541 5.841 3

4 1533 2132 2.776 3747 4.604 4

5 1476 2015 2.571 3.365 4032 &5

& 1440 1943 2.447 3.143 3.707 &

7 1415 1.865 2.365 2.908 3499 7

8 1.397 1.860 2.306 2.8% 3355 8

9 1.383 1.833 2.262 2.821 3.250 g
10 1372 1812 2.228 2764 3.169 10
11 1363 1796 2.201 2,718 3.106 11
12 1.356 1782 2.179 2.681 3.055 12
13 1350 1771 2.160 2.650 3.012 13
14 1345 1761 2,145 2.624 2977 14
15 1341 1.783 2.131 2.602 2.947 15
16 1337 L1746 2.120 2.583 2921 16
7 1333 1.740 2,110 2.567 2.808 17
i1 1330 1734 2101 2.552 2878 18
19 1328 1.729 2.083 2539 2.861 19
20 1326 1725 2.086 2.528 2.845 20
21 1323 1™ 2.680 2518 2531 21
22 1321 177 2074 2.508 2819 22
23 1319 1714 2.069 2.500 2.807 23
24 1313 1711 2.064 2.492 27097 24
25 1316 1708 2060 2485 2787 25
26 1315 1706 2.056 2479 2779 26
27 1314 1703 2052 2473 277 27
28 1313 1701 2.048 2467 2763 28
29 1311 1.6%9 2.045 2.462 2756 29
30 1310 LeS7 2.042 2457 2.750 30
31 1.309  1.696 2.040 2.453 2.744 31
32 1309  1.694 2.037 2.449 2738 32
33 1308 1692 2.035 2445 2733 33
34 1307 1.661 2.032 2441 2728 34
35 1306  1.690 2.030 2.438 2724 35
36 1306 1.688 2.028 2434 2719 3é
37 1305 1687 2.026 2431 2.715 37
38 1304 1685 2024 2426 2712 38
39 1304 1685 2.023 2426 2.708 39
40 1303  1.684 2021 2423 2704 40
4] 1303 1.683 2020 2.421 2701 41
42 1.302 1682 2018 2.418 2.608 42
43 1302  1.681. 2017 2416 2,605 43
44 1301 1680 2.015 2414 2602 44
45 1301 1679 2.014 2412 2.650 45
46 1360 1679 2.013 2410 2.687 46
47 1380 1.678 2012 2.408 2.685 47
48 1262  1.677 201 2407 2.682 48
49 1299  1.677 2.010 2.405 2,680 49

10




Chi-Sgnare Distribution Table

/

The shaded aren 8 aqual 1o o for }° = x2.

df Xons x5 X P X'ho Xiso Xusa Xos T Xxs
1 0.600 0000 0.0 00004 4016 2.700 3.841 5024 6.635 T.87%
2 opie 0.020 D.0481 0103 0211 £ G05 5951 7.378 4210 16597
3 0472 0115 e 0352 0584 6,251 T.Slfrr B 348 11.345 13 338
4 0.207 0297 0484 o711 1064 7.779 0488 13143 13.277 14.360
] 0412 [+E L7 0.831 1.145 1510 .26 1.8 12 833 15.086 16.7%0
G 0676 0372 1237 1635 2204 10645 132.552 14,449 16.812 18 548
T 0.989 1.2349 1.590 EA LTS 2833 127 140687 16013 18.478 0.8
& 1344 16456 180 Z¥33 3490 13.362 15 507 ¥ 20000 219485
a 1.734% 2088 2.700 3335 £.168 14 6R4 16.018 15023 21656 3489
10 2156 2543 3.247 3.840 4 B 15087 18.307 | 20483 23 200 25,138
11 2608 33 3.816 £ 575 ERTR 17275 19675 219X 24. 725 28.707
12 3074 3nT 4. 404 5336 6304 18540 21.026 o337 26.217 28300
13 3.565 1107 5.008 5803 7042 18813 29 382 24736 27688 bt e ]
L1 4.075 4660 55620 8571 T.790 H.064 21,685 26,119 20141 31318
18 4.401 5235 52583 7261 8847 23 307 24,995 7488 30 578 Iz2am
16 5142 5,812 6.5908 7862 9312 23 543 26,206 28845 32.000 ILIET
17 5.607 6,408 T.has 8672 16088 24.769 27587 301491 33400 INTIB
18 H.265 T.00% g3ax 9300 16.865 25980 28.860 31526 34808 37.156
14 6.844 T.833 8.000 16.117 11.851 27204 144 32852 36.191 38582
2 T.438 B350 8581 1.an1 12,443 28412 31410 1™ 37.56G 39.997
2 803 8.897 10283 I1.8581 13.240 294615 33671 35479 35032 41,401
23 8643 T 14,982 12338 14.041 30813 330924 36.781 40 28G 49 796
23 0,268 10.186 11 GRG 13091 14 348 32007 35172 38076 41 G38 44 181
- | O ERL 10856 12401 13343 15659 33194 36.415 35354 43 SR LER
2% 10.520: 11,524 1313 14611 16.473 34382 | 37642 40 646G 44,314 46.823
26 11160 12198 12344 15379 17.282 35,563 38.885 41.923 45642 48390
[ 11.B08 12870 14573 16.1%1 18114 36741 4113 43 1945 46.963 49.645
23 12.461 13 565 15.308 16,828 18839 37818 41.337 $4.461 48278 50,953
4 1312 14.256 16847 17.708 19768 385087 43 557 d5.722 40 K88 K2.338
an 13787 14.853 16.791 184683 20,508 40255 43,773 469749 50,802 53672
40 70T 22164 24433 26,505 0051 51808 55.7T58 50 34D 63,691 B6.756
1] 27001 20,907 32387 34764 37589 63167 B7.505 71420 76,154 70.490
B0 245534 37_4RS 40482 43 188 45.455 ¥4.397 TH082 B3.008 E8.210 01 952
(i 43.278 45542 AB.Th8 51730 54.329 B85 527 £ 1%:%1] 95023 | 100425 | 104214
30 1177 K3 540 571453 B0.351 64.278 G6.5YE | 101.87% | 106.629 | 112329 | 13163321
oG 53195 61.754 B5.547 B0 126 73391 107.565 { 113.14% | 118136 | 124116 | 128000
100 | 67328 10065 Tixx 71520 E2358 IR AGR | 12343 | 120561 | 13580V | 140160
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