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Part1: Multiple choice questions (50 pts)

L.

An important implication of the formula for the standard error is that whenever the sample size equals two or more, the

variability of the sampling distribution is__ the variability of the population. (5 pts)

a) equal to
b) less than
¢) more than

d) approximately the same as

Reducing the size of the standard error produces a shrinkage in the (5 pts)

a) retention region.
b) true sampling distribution.
¢) retention region or the true sampling distribution.

d) retention region and the true sampling distribution.

Metal detectors at airports are used to determine whether passengers are carrying weapons. If the null hypothesis states

that a passenger isn't carrying a weapon, a type I1 error would occur when (5 pts)

a) a weapon-free passenger passes the detector without activating the alarm.
b) a weapon-free passenger passes the detector and activates the alarm.
c) a weapon-carrying passenger passes the detector without activating the alarm.

d) a weapon-carrying passenger passes the detector and activates the alarm.

The mean height for a population is 65 inches and the standard deviation is 3 inches. Let A and B denote the events

described below. Is the probability of event A greater than the probability of event B? (5 pts)

*  Event A: The mean height in a random sample of 16 people is withinl inch of the population mean.

*  Event B: The mean height in a random sample of 50 people is withinl inch of the population mean.

a) True

b) False
FEYEEE - AEEFE)




Wk 233 BIILEIhRER 102 B4R RE - 4 sl ¥ 10 HE-82H
FPraHR - TR AL

FAFE ¢ gEtms A
MK OBEFEE  AAEA TER TR

!

FHHHH 0223 MK ¢ 3

5. The data below consists of the test scores of 16 students. Assuming 6=13.36, determine a 95.44% confidence interval

for the population mean. Find the requested confidence interval. (5 pts)

95 74 64 93 95 73 84 65
4 98 93 87 72 75 85 . 96

a) 75.19 to 84.63
b) 53.19to 106.63
c) 74.76 to 88.12
d) 54.72t0 108.16

6. If the null hypothesis is false because of a large effect, the probability of a correct decision (5 pts)
a) will be relatively large.
b) will be relatively small.
c) will equal one minus the level of significance.

d) will equal one minus the probability that the null hypothesis is false.

Ten years ago, at a small high school in Alabama, the mean SAT Math score of all high school students who took
the exam was 490 with a standard deviation of 80. This year, the SAT Math scores of a random sample of 25
students who took the exam are obtained. The mean score of these 25 students is X = 525. To determine if there is
evidence that the scores in the district have improved, the hypotheses Hy: u = 490 versus H,: u> 490 are tested at the
5% significance level. The P-value is found to be 0.014. Suppose that the average SAT Math score of all high

school students at this high school is in fact equal to 505. Which of the following statements is true? (5 pts)

a) A Type L error has been committed.
b) A Type Il error has been committed.
¢) No error has been committed.

d) None of the above.

FEIyERE - FEEED)
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Use the following to answer questions 8 and 9:

The time needed for college students to complete a certain paper-and-pencil maze follows a Normal distribution with a mean

of 30
you h

remai

8.

10.

seconds and a standard deviation of 3 seconds. You wish to see if the mean time x is changed by vigorous exercise, so
ave a group of nine college students exercise vigorously for 30 minutes and then complete the maze. Assume that o

ns unchanged at 3 seconds. The hypotheses you decide to test are HO: 4= 30 versus Ha: #5#30. =

Suppose it takes the nine students an average of X = 32.05 seconds to complete the maze. At the 1% significance level,

what can you conclude? (5 pts)

a) HO should be rejected because the P-value is less than 0.01.
b) HO should not be rejected because the P-value is greater than 0.01.
c¢) Ha should be rejected because the P-value is less than 0.01.

d) Ha should not be rejected because the P-value is greater than 0.01.

Suppose you compute the average time X that it takes these students to complete the maze and you find that the results

are significant at the 5% level. What can you conclude? (5 pts)

a) The test would also be significant at the 10% level.
b) The test would also be significant at the 1% level.
¢) Both of the above.

d) None of the above.

The number of loaves of rye bread left on the shelf of a local bakery at closing (denoted by the random variable X)
varies from day to day. Past records show that the probability distribution of X is as shown in the following table. Find

the probability that there will be at least three loaves left over at the end of any given day. (5 pts)

0 1 2 3 4 s 6
02 025 02 0I5 01 008 0.2

b) 0.2
c) 0.35
d) 0.65
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Part 2: Short-answer questions (20 pts)

1. Explain in (a) and (b) the effect of the margin of error on the precision of estimating a population mean by a sample

mean.

(a) Increasing the confidence level while keeping the same sample size (5 pts).

(b) Increasing the sample size while keeping the same confidence level (5 pts).

2.  Explain the Central Limit Theorem (5 pts).

3. The mean and the standard deviation of the sampled population are respectively, 211.7 and 21.9. Find the mean and
standard deviation of the sampling distribution of the sample mean X (n=64). Round to two decimal places as

needed. (5 pts)

(HHEEREE - FEHEFD)
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Part 3: Long-answer questions (30 pts)

1. HTC is planning to release 5 inch handset for elders in 2014. To understand whether Type of Icon influences
Smartphone Usability, the Interaction Design group at HTC conducted an experiment with a total of 15 elderly

participants, each evaluating the readability of an icon from 1 to 10, low to high. The rating scores are summarized

in the following table:

4 8 3 4 9

Readability 2 5 6 0 6
Score

5 5 9 2 9

The research problem for the experiment is: Does there appear to be a difference in the mean readability scores
among the icons? The group decided to use F to test the null hypothesis at the 0.05 level of significance. Answer the

following questions (round to two decimal places as needed):

(1) State the statistical hypotheses. (4 pts)

(2) Describe your decision rule. (4 pts)

(3) Compute SS 5z, SS petween, a0d SS imin and construct a one-way ANOVA table (18 pts).
(4) State your decision and interpretation. (4 pts)

-
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0.0t 0040 4960 0.57 2157 2843 113 3708 1292
0.02 0080 4920 058 2190 200 1.14 ety am
0.03 0120 4880 059 2224 2776 1.15 3749 A5
0.04 0180 4840 0.60 2257 2743 116 3170 1238
0.05 0199 AB0Y 061 2291 208 137 3790 A210
0.06 0239 4761 .62 2324 2676 118 3810 1190
o7 0278 47 083 2357 2643 119 3% 1170
[i}!:} 0318 4681 0.84 2389 261 1.20 3848 151
0.09 035¢ 4641 085 2422 2678 1.2 3868 131
0.1¢ 0398 4502 0.66 2454 2546 122 as88 J112
on 0438 A562 087 L2486 2814 1.23 3907 1093
012 0478 452 068 2817 2483 1.24 925 075
013 0517 4483 089 2549 2451 1.25 304 1056
0.14 0587 4443 0.70 2580 2420 1.26 3962 1038
0.15 059 4404 274 2611 208 1.27 3980 A0
D18 0636 4364 0.72 2642 2358 128 3997 1003
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0.25 0987 4013 0.81 2910 L2080 137 A147 0853
0.26 1026 3974 0.82 2939 2061 1.38 4182 0838
027 1084 3936 0.83 2967 X33 1.39 M7 0823
0.28 1103 3897 0.84 2995 2005 1.40 A192 0808
.29 A1 3859 0.95 3023 977 141 A7 078
0.30 178 3823 0.86 3051 1949 142 20 o778
0.31 A217 3783 0.87 3078 922 143 A236 0764
0.32 1258 3745 088 3108 1854 1.44 A25% 0749
0.33 1293 3707 0.89 3133 1867 1.45 4265 0735
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040 1554 3446 0.96 3315 1685 1.52 A357 0643
0.41 1591 3409 097 .3340 1660 15 A3 0830
042 1828 3372 0.98 .3365 1835 1.54 A382 0618
0.43 1664 3336 0.98 3389 A6t 1.55 4364 0808
0.44 1700 3300 1.00 3413 1587 1.56 4406 0594
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0.50 918 3085 1.8 3554 1448 162 4474 0526
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0.52 1985 3015 1.08 3599 1401 1.64 4495 0505
053 2019 2081 108 3821 J378 185 AS05 0435
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2 Discussed in Section 5.3,
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Table B*
CRITICAL VALUES OF ¢
“tm E tcd, : * 3 o :w .
Two-tailed or Nondirectional Test ' One-talled or Directional Test
LEVEL OF SIGNIFICANCE LEVEL OF SIGNIFICANCE
{p-value in color) {p-value in color)
p>05 p<05 p<.0 g 001 p>05 p< 05 p< 1 p< 001
g 05" a1 B a 05 n 001
1 12.708 63.657 636.62 1 6314 31821 318.31
2 4.303 9.925 31.508 2 2920 £.965 22328
3 +3.182 5.841 12,924 3 2353 454 | 10213
4 2778 4.604 8610 4 2132 3.747 Ti73
5 2571 4,032 5.869 5 2015 3.365 5.893
8 2.447 3.707 5959 6 1.943 3.143 5.208
7 2.365 3.489 5.408 7 1895 2.998 4785
8 2.306 3.355 5.041 8 1.860 2.898 4.501
9 2262 3.250 4781 9 1,833 2.821 4.267
10 2228 3.189 4.587 10 1.812 2.764 4144
1 2201 3.106 4.437 11 1,796 2718 4025
12 2179 3.055 4318 12 1.782 2681 3.930
13 2160 3012 4221 13 1.771 2,650 3852
14 2.145 2977 4140 14 1.761 2,624 3.787
15 2131 2.947 4073 15 1.753 2602 3733
18 2.120 2921 4,015 16 1,748 2583 3686
7 2110 2.898 3.965 17 1,740 2,567 3.646
18 2.101 2878 3.922 18 1.734 2552 3610
19 2083 2.861 3883 19 1728 253 3579
20 2.086 2.845 3.850 20 1.728 2528 3.562
21 2.080 2.831 3.819 2 172 2518 3821
22 2074 2819 3.792 2 1717 2508 3505
2 2.089 2.807 3.767 i 1714 2500 3.485
a4 | 204 2797 3.745 24 1.1 2492 3.457
% 2,080 2787 3,725 P 1.708 2485 3.450
26 2.066 2779 3.707 2% 1.706 2479 3.435
27 2,052 2771 3.690 21 1.703 2.473 3421
28 2,048 2763 3874 28 1.701 2.467 3408
29 2.045 2.756 3.659 29 1.699 2462 3.396
30 2.042 2750 3.648 30 1697 2.457 3.385
40 2021 2704 3551 40 1.884 2423 | 337
60 2.000 2,660 3480 60 1.671 2.390 3.232
{20 1.980 2617 3873 ¢ 120 1.658 2358 3160
@ 1.960 2576 3281 | oe 1645 2328 3.080

“Discussed in Sectiofi 13.2.
H95% level of confidence.
QUG Jevel of confidence,
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s
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1.2
A5
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CRITIGAL VALUES OF F

7

s 30 W’ W

5,628
18.25
99.25

9;" z
un

639
15.98
519
nm®
453
9.18

412
1.8

38
10
A2
348
5.9

5.67

328

L ¥

318

52

5,784
19.30
9.0

9.01
a0

6.26
15.52

§.05
0.9

433
LT
397
148
369
.83
348

333
5.5¢
320
5.52
k)]

.02
4.8

.05
19.93
29.33

8.84
21

6.16
15.21
485
1087
428
847
367
10
as8
8.5
33
584
X

309
507
300
482
29
A8

&.928
18.36
®oM
888
et
6.09
us
488
1048
421
820

e
1.8

[ 51
32
8.8

314

188
x4
485

284
(¥

Eoi

.05 lavel of significance (light numbers}

.01 level of significance (dark numbers)

s
239
lm
19.37
.38
834
27.49
804
e
382
wan
415
s.10
373
b8
au
6.8
38
547

295

LRL
286
458
277
43

FINDING p-VALUE

If observed Fis
. .smaller than light number, p> .05
. .between light and dark numbers, p < .05
. Jarger than dark number, p < .01
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