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Short-answer/long-answer questions (100 pts)

1. Imagine you are an Industrial Designer working in a R&D department for a company manufacturing a shopping cart
for elders. How can Statistics be leveraged to assist in design? Provide hypothetical examples to support your

arguments. (10 pts)

2. The heights (in inches) of 5 players on a basketball team are given in the table.

Player James Howard Kobe Jeremy Nowitzki

Height (inches) 76 78 79 81 86

Suppose that the population of interest is formed by the means of random sampling of 2 heights. What is the

probability, expressed as a percent that the sample mean will be within 2 points of the population mean. (5 pts)

3. 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).

4. In ttests, explain one possible advantage of using paired samples instead of independent samples. (5 pts)

5. The probabilities that a batch of 4 computers will contain 0, 1, 2, 3, and 4 defective computers are 0.5997, 0.3271,
0.0669, 0.0061, and 0.0002, respectively. Find the standard deviation of the random variable. Round the answer to
two decimal places. (5 pts)

6. 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
54 98 93 87 72 75 85 96
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7. The actual arrival time of the commuter bus at the final bus stop as compared to the scheduled arrival time is known
to be normally distributed with a mean of 1 minute and a standard deviation of 3 minutes (a negative value meaning
the bus arrived early, a positive value meaning the bus arrived late). You ride the bus frequently and are under the
impression that the mean arrival time is much later than they claim. You decide to test the hypotheses Hy: p= 1
versus H,: 4> 1. You decide to take a simple random sample of 10 trips and record the differences between the actual

arrival time and the scheduled arrival time. You decide to reject Hy if X > 3.

a) What is a, the probability of a Type I error? (5 pts)
b) If, in fact, the true mean is 2 minutes, what is the probability of a Type II error? (5 pts)

8. Determine whether each of the following statements regarding increasing the value of the power is True or False.
a) The power will increase when we increase the significance level. (5 pts)
b) The power will increase when we increase the sample size. (5 pts)
¢) The power will increase when we consider an alternative value that is farther from the null value (the value of
the parameter of interest under the null hypothesis). (5 pts)

d) The power will increase when we increase the standard deviation. (5 pts)

9. The following is a simple regression equation and a collected data set.

y=1+2
0 4 3 1 2
1 9 8 4 3

-a) What are the assumptions for Regression Inferences? (10 pts)
b) Determine the standard error of estimate. (5 pts)
c¢) Construct a residual plot. (5 pts)
d) Construct a normal probability plot of the y values. (5 pts)
e) Interpret the results of ¢) and d). What are your findings? (5 pts)
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0.00 0000 .5000 0.56 2123 2877 112 3686 BRI
601 0040 4960 0.57 2187 2843 1.13 .3708 1292
¢.02 0080 A 058 2990 80 114 379 am
0.03 0120 4880 059 2224 2176 1.15 3749 1284
0.04 0160 4840 060 2257 2742 116 310 1230
0.05 0198 A3 061 29 2708 1.7 37% 210
0,06 0238 4761 0.82 2324 2676 . 118 3810 190
007 0279 4T 0.63 23857 2643 119 3830 1170
008 0319 4681 0.84 208 M 120 3849 251
009 0359 464 085 .2422 2578 .2 3869 RAK)]
0.1¢ 0398 4602 .66 2454 - 2546 12 3588 112
0.1 .0438 4562 0.67 2486 2514 1.22 3807 .1093
012 0478 4522 088 2517 2483 1.24 3925 - 1075
013 0597 4483 069 2549 2451 125 354 1056
0.14 0587 4443 0.70 2580 2420 1.26 3962 .1038
015 0596 4404 871 2611 2389 1.27 3980 1020
D.16 0636 A364 0.72 2642 2358 1.28 997 .1003
0.7 0675 4325 073 2873 2027 129 4015 0885
D18 §iral) 4286 0.74 2104 229% 1.30 4032 0968
019 0783 4247 075 2734 2286 £31 4049 0851
020 0793 4207 0.76 2764 2236 1.32 4066 0834
[1k3} 0832 4168 077 2794 2208 1.33 4082 0918
022 087 4129 0.78 .2823 277 1.34 4099 0801
0.23 Q910 4090 0.79 2832 2148 135 41§ 0885
0.24 0948 4082 0.80 2881 mg 136 A1 0869
0.26 0987 4013 0.81 2910 2080 137 4147 .0853
0.26 1026 3674 082 2939 .2061 138 4162 0838
027 1084 3936 0.83 2067 2033 139 [n 0823
0.28 1103 3687 0.84 2995 2005 1.40 4192 0808
029 14y 3854 0.85 3023 877 1.4% A7 0783
030 4178 3824 0.86 3051 4949 142 L2 0778
0.3 a7 3783 087 3078 1922 143 4238 0764
032 1258 J14h 088 3106 1884 144 4251 0749
0.33 1293 3007 0.89 313 1867 1.45 4265 0735
0.34 433 .3689 .90 3159 BE)] 146 479 o7
0.35 1388 3632 0.91 2186 1814 147 4292 0708
0.36 1406 3594 0.92 A2 1788 148 4306 0694
037 1443 3587 0.9 3238 1762 149 A39 0§81
038 1480 3520 084 3264 ATH 1.50 4332 .beea
0.39 A517 3483 045 3289 17t 1.51 A3 0655
040 1564 446 0.98 3315 1685 152 4387 0843
0.4 1591 3409 097 .3340 1660 153 430 0639
0.42 1628 32 0.98 3385 1635 1.54 4382 0618
0.43 1664 3336 0.9% ,3389 161 158 4394 0608
0.44 A700 .3300 100 3413 1587 1.56 4406 0594
0.45 1736 3284 101 3438 1562 1.57 4418 0582
0.46 AR 38 R 3481 1538 158 4429 05
047 1808 3192 1.03 3485 1515 1.50 444 0559
0.48 1844 3156 104 3508 1492 1.60 A452 0548
0.49 1879 32 1.05 BN 1469 1.6t 4463 0837
0.50 1915 3085 1.08 3554 1446 1.62 4474 0526
0.5 1850 3050 107 3577 423 1.63 4484 0516
0.52 1888 3018 108 3588 1401 1.64 4495 0505
0.53 2019 .2801 1.09 621 179 165 4505 0485
0.54 2054 2946 130 3643 1357 166 4515 0485
0.85 2088 2812 (R3] 3665 133§ 167 4525 4TS
F4
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IDiscussed in Section 5.3,
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1.68 4535 0365 2.2 4875 0125 2.80 4974 0026
1.69 4545 0453 2.25 A878 maz 281 4875 0025
170 4554 0445 2.26 4881 RIARE: 282 4976 0524
171 4564 0436 227 4884 I3RS %83 4977 0023
1.2 A573 0427 228 4387 0112 2.84 977 0023
1.73 4582 0418 228 4850 0110 2.85 4978 0022
174 4591 0409 230 433 mor 286 A979 021
175 4598 040 23 A8% 0104 287 4975 021
1.76 B8 0382 232 4898 0102 288 4980 0020
1.7 4618 0384 235 4901 Dogy 2.83 4581 0019
1.78 4625 0375 234 4604 0086 2.90 4981 2019
1.79 4623 0367 235 A906 Q094 2.9% 4982 0018
1.80 4By 0359 256 4909 008y 282 4982 0018
1.81 4849 0351 237 491 008g 233 A983 0017
182 4656 0344 2.38 45313 0987 2.94 4984 016
183 4664 0338 239 A918 o4 295 4384 0016
1.84 AB73 4328 240 4918 82 296 4985 20015
1.35 4878 0322 241 4820 6084 297 4985 20015
1.86 4686 8334 242 4922 078 238 A986 0014
.87 4683 8307 243 4925 0975 289 4986 0014
188 4699 301 244 4927 0673 350 AS87 0013
1.89 4706 D294 245 A928 D071 3.0t 4987 D013
1.90 47113 4287 246 4531 069 3.62 4387 0013
i.91 4718 0281 247 4932 0068 a0 4988 o0z
1.92 4726 0274 248 4834 0066 3.04 4588 D012
1,83 4732 45268 249 4935 0064 3.05 4989 Dot
1.94 4738 8262 2.50 4938 {1182 3.06 K oo
1.95 4744 0256 2.5t 4840 Q0BG 1497 4989 .00H
1.96 4750 0250 252 4941 G058 308 4950 0010
197 A758 6244 253 4942 D057 3.0% 4990 0010
1.98 4761 0239 2.54 4945 0055 kNI 4960 0010
1.98 4767 G233 255 4948 0054 311 4891 0008
200 4772 £228 258 4948 0052 312 4999 0008
2.0t A778 0222 257 4945 0051 313 4981 0009
202 4763 D237 258 4951 L049 314 4992 oos
2.03 4788 0232 253 4452 048 315 A992 0008
2.04 4793 207 280 4953 047 318 4952 o008
205 4798 H202 281 4955 045 37 4992 0008
206 A803 097 262 4856 £044 318 4993 0007
207 4808 0192 2.63 4957 £043 318 A993 0007
208 4812 0188 2.64 4859 0041 3.20 4993 0007
209 4817 .0183 265 4960 0040 3.2 4993 0007
219 AB821 0174 2.56 4861 0039 2 4984 .0006
24 4826 0174 267 4962 0033 3.23 A594 0006
212 A820 0130 268 4963 0037 3.4 44994 0008
243 4834 D166 263 4964 0038 3.25 4894 0006
2.14 A838 0162 2.7 4963 0035 330 4985 0005
235 4842 0158 2N 4966 0034 3.35 49% 0004
2.8 4346 0154 272 4967 0033 340 4997 0003
217 4850 0150 273 4968 0032 345 4997 0003
218 4854 0146 274 4969 0031 350 4998 0002
219 4857 0142 2.75 A970 2030 3.60 4998 0002
220 .4861 0rag 2.76 A971 029 3.79 A% 0001
221 L4884 0136 2.77 4472 o028 382 4399 0001
222 4868 0132 2.78% 4373 5027 3190 49995 00005
22 A48Tt 0129 2.78 A374 2026 4.00 48997 .00003
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Two-tailed or Nondirectional Test
LEVEL OF SIGNIFICANCE
{p-value in color)
>0 p<.05 p<.Ot  p<

4 05 R 7 bl o0t

1 12.706 63.657 636.62
2 4,303 9.925 31.508
3 3182 5.841 12924
4 2.776 4.604 8.610
5 25N 4032 6.869
5 2.447 3707 5.859
7 2.365 3499 5.408
8 2.306 3355 5.041
9 2262 3250 4.781
10 2228 3169 4.587
11 2201 3106 4437
12 2179 3.055 4318
13 2.160 3012 4.221
1" 2.145 2977 4140
15 2131 2947 4.073
16 2120 2.921 4,015
17 2110 2.898 3.955
18 2.101 2.878 3922
18 2083 2.861 3883
20 2.086 2,845 3.850
21 2.080 2.831 3.819
22 2074 2819 3.792
23 2.069 2.807 3.767
24 2,064 2.797 3.745
25 2.080 2.787 3.7%
26 2.056 2719 3.707
27 2.052 2.1 3.6%0
28 2.048 2.763 3.674
29 2.045 2.756 3.658
30 2.042 2.750 3646
40 2.021 2.704 1551
60 2.000 2660 3.460
120 1.880 2617 3313
o 1.960 2576 3,291

-
Table B*
CRITICAL VALUES OF ¢
4
0 -
One-tailed or Directional Test
LEVEL OF SIGNIFICANCE
{p-value In color)
001 p>05 p<05 p<01  p<.00

o .08 ;M 8|

t 6314 31.821 318.31
2 2.920 £.965 22326
3 2:353 4541 10.213
4 2132 3747 7473
5 2.015 3.365 5.893
6 1.843 3.143 §.208
7 1.898 2998 4785
8 1.850 2.896 4.501
2 1.833 2821 4.297
10 1.812 2.764 4.144
11 1.796 2.718 4,025
12 1.782 2.681 3.930
1 1.1 2650 3.852
14 1.761 2624 3.787
15 1753 2802 3733
16 1.746 2583 36%
17 1,740 2.567 3646
18 1.74 2.552 3.610
19 1729 2539 3,579
20 1.726 2528 3.552
27 1.721 2518 3527
22 117 2.508 3505
2 1.714 2.500 3.485
24 1711 2492 3.467
25 1.708 2,485 3.450
26 1.706 2479 3435
27 1.703 2473 342
28 1.701 2467 3.408
29 1.688 2462 3.3%
a0 1.697 2.457 3.3858
40 1.684 2423 3.307
60 1.67 2390 3.232
120 1.658 2358 3.160
w0 1.645 2326 3.090

“Discussed in Sectiof 13.2,
“HIF level of confidence.
QGG level of confidence.




