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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. (I 0 pts) 

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

Player James Howard Kpbe Jeremy Nowitzki 

Height (inches) 76 78 79 81 86 

Suppose that the population of interest is formed by the means of random sampling of2 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 t tests, 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 a=13.36, determine a 95.44% confidence interval for 

the population mean. Find the requested confidence interval. (5 pts) 
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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 I minute and a standard deviation of3 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 H0: J.1. = 1 

versus Ha: J.1. > 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 H0 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) 

c) 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+2x 

0 4 3 2 

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 they values. (5 pts) 

e) Interpret the results of c) and d). What are your findings? (5 pts) 
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A B c A B c A B c 

z ~A z AA z ~A 
0.00 .0000 .5000 0.56 .2123 .2877 1.12 .aeeG .1314 
O.ot -~0 4960 0.57 2157 .2843 1.13 .370& .1292 
0.02 .0080 .4920 0,58 .2190 .2810 U.l .3729 .1211 
0.03 0120 4880 0.59 2224 2776 1.15 .3749 .1251 
0.04 .0160 .4840 060 .2251 2743 116 .. 3no .1230 
0.05 .0199 .4801 061 net 2109 1.17 .3790 .1210 
0.06 .0239 4761 0.112 2324 .2676' 118 .3810 .1190 
001 .0279 .4721 063 2357 .2643 119 .3630 .1170 
0.08 .0319 4681 0.64 .2389 .26ft 1.20 .3849 .1151 
009 0359 4641 065 .2422 .2578 1.21 .3869 .1131 

0.10 .0398 4602 0-66 2454 .. 2Sol& 122 .3888 .1112 
0.11 .0438 .4562 0.67 -~486 .2514 1.23 .3907 .1093 
0.12 .0418 4522 0.68 .2511 .2483 t24 .3925 .1075 
0.13 ~" .4483 0.69 2549 2451 1.25 .3944 .1056 
0.14 .0557 .4443 0.70 .2580 2420 1.26 .3962 .1038 
0.15 .0596 44()4 0.7! 2611 2389 127 .3980 .1020 
0.16 0636 .4364 CH2 2642 2358 1.28 .3997 .1003 
0.17 .0675 .4325 0.73 .2673 .2327 L29 .4015 .0985 
0.18 .0714 4286 0.74 2704 2296 130 .4032 .0968 
0.19 0753 4247 075 2134 .2266 1.31 .4049 .0851 
020 .0793 .4207 0.76 .2764 .2236 1.32 .40611 .0934 
0.21 0832 4168 0.77 .2194 2206 1.33 .4082 .0918 
0.22 .Q871 .4129 0.78 .2823 .2177 1.34 .4099 .0901 
0.23 0910 .4090 0.79 .2852 .2148 135 .4115 .0885 
0.24 .11943 .4052 0.80 2881 2119 1.36 .4131 .01169 
0.25 .0987 .4013 0.81 .2910 2090 L37 .4147 .0853 
0.26 .1026 .3974 0.82 2939 2061 1.38 .4162 .0838 
0.27 .1064 3936 0.83 2967 2033 1.39 . .a1n .0823 
0.28 .1103 .3897 0.84 2995 2005 1.40 .4192 .oaoa 
0.29 .1141 .3859 085 .3023 .t9n 141 .4207 .0793 
0.30 .1179 .3821 0.86 .3051 1949 1.42 .4222 .one 
0.31 1217 .3783 0.87 .3078 1922 1.43 .<&236 .0764 
0.32 12$5 .3745 0.88 .3106 1894 1.44 .4251 .0749 
0.33 .1293 .3707 U9 .3133 1867 1.45 .4265 .0735 
0.34 .1331 .3669 0.90 .3159 1641 1.46 .4279 .0721 

0.35 .1368 3632 0.91 3186 1814 1.47 .4~ .0708 
0.36 .1406 .3594 0.92 .3212 1788 148 4306 .0694 
0.37 .1443 .3557 0.93 3238 1762 1.49 .4319 .0681 
0.38 .1480 .3520 094 .3264 1136 1.50 .4332 .0668 
0.39 .1517 .3483 0.95 .3289 1711 1.51 .4345 .0655 
0.40 .1554 .3446 0.96 .3315 1685 152 .4357 .0&43 
0.41 .1591 .3409 0.97 .3340 1660 1.53 .4310 .0630 
0.42 .1628 .3372 0,98 .3365 .1635 1.54 .4382 .0618 
0.43 1664 .3338 0.99 .3389 .Hill 155 .4394 .0606 
0.44 .1700 .3300 1.00 .3413 1587 156 4406 .0594 

0.45 .1738 32114 1.01 .3438 .1562 1.57 4418 .0582 
0.46 .1772 .3228 102 .3461 .1539 1.58 .4429 .0571 
0 47 .1808 .3192 1.03 .3485 .1515 159 .4441 .0559 
0.48 .1844 .3156 HU 3508 1492 1,60 .4452 .0548 
0.49 .1879 .3121 1.05 3531 .1469 1.61 .4463 .0537 

o.so .1915 .3085 1.08 .3554 1446 1.62 .4474 .0526 
0,51 .1950 .3050 1.07 .3577 1423 1.63 .4484 .0516 
0.52 .1985 .3015 1.08 3599 1401 1.64 .4495 .0505 
0.53 .2019 .2981 1.09 3621 1379 1.65 .4505 .0495 
0.54 .2054 .2946 1.10 .3643 .1357 166 .4515 .0485 

0.55 .2088 .2912 1.11 .3665 1335 167 .4525 .0475 

-z ~~ .;;§;_ .. -z ~~ -z ~~ 
A' B' C' A' B' c· A' B' C' 

"Di.\ntned in Section 5.3. 
<1rdl11Ji;ij~ m ,~t-~ff ;., 
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1.75 
1.76 
1.77 
1]8 
1.79 
1.80 
1.81 
1.82 
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1.84 
185 
186 
1a7 
188 
U9 
U!O 
l.91 
!.92 

1.93 
194 
195 
1.95 
1.97 
1.98 
1.99 
2.00 
2.01 
202 
2.03 
2.04 
2.05 
2.0£ 
2.07 
2.08 
2.09 
2.10 
2.11 
2.12 
2.13 
2.14 
2.15 
2.16 
2.17 
2.18 
2.19 
2.20 
2.21 
2.22 
2.23 

A' 
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4535 
.4545 
.4554 
.4564 
4573 

4582 
.4591 
..4599 
..4608 
.4616 
4625 
.4633 
4641 
. .4649 
4656 

.4664 
4671 
.4678 
4686 
4693 

.4699 
4706 
4713 
4719 
4726 

4732 
4738 
4744 
.475() 
.4756 
.4761 
.4767 
.4772 
.4118 
.4763 
.4788 
.479-3 
4798 
.4803 
.4808 
.4812 
.4811 
.4821 
.4826 
.4830 

.4634 
4838 
.4842 
A846 
.4850 
.4854 
.4857 
.4861 
.4864 
.4668 
.4871 

8' 

c 

0465 
0455 
.0446 
.0436 
.0427 
.0418 
.0409 
.0401 
039'2 
.0384 
.0375 
0367 
.0359 
.0351 
0344 
.0336 
o:m 
oan 
.0314 
.OJ(l'/ 

.0301 
0294 
.0281 
.02&1 
.0274 
JJ266 
0262 
.0256 
.0250 
.0244 
.0239 
.0233 
.0228 
.0222 
.0211 
0212 
0207 
.0202 
.0197 
.0192 
.0188 
.018.3 
.om 
.0174 
.0170 

.0156 
016:t 
()158 

.0154 

.0150 

C' 

A B C 

1Lz~~ 
l
l :--.:'-4 ~.-----.----i 

! ;: .48/5 .0125 
2.25 A8i8 .0122 
2.26 .~·581 .0119 
227 .4864 J}116 
2.28 .4857 0111 
2.29 .4800 01 \0 
2.30 4893 ,(}107 
2 31 4896 0104 
2 32 .4898 0102 
2.33 .4001 0099 

2.34 
235 
2.36 
2.37 
238 
2.39 
2.40 
2.41 
242 
243 
2.44 
2.45 
2.46 
2.47 
2.48 

2.49 
2.50 
2.51 
2.52 
2.53 
2.54 
2.55 
2.55 
2.57 
2.58 
2.59 
2.60 
2.61 
262 
2.63 

2.64 
265 
2.66 
2.67 
2.68 

.4004 .00% 

.49Co6 .0094 

.4909 0091 
4911 0089 
4913 0087 
4916 0084 
.4918 0082 
4920 0080 
.4922 .00'78 
.4925 ()075 

.4927 0073 

.4929 .0071 

.4931 .0069 
,4932 .0068 
4934 .0066 

4936 .0064 
4938 .0062 
494il .0000 

.4941 0059 
4943 .0057 

.4945 0055 
4946 .0054 
4948 .0052 
.4949 .0051 
.4951 .0049 

.4952 .0048 

.4953 .0047 

.4955 .0045 

.4956 .0'044 

.4957 .()043 

.4959 0041 

.4960 .0040 

.4961 .0039 

.4962 .0038 
.4%3 .0037 

?.69 4964 .0036 
2.70 4965 0035 
271 496€ .0034 
2 n. 4967 .0033 
V3 .4968 .0032 

2.74 .4969 .,l .0031 
275 .4970 .0030 
2.76 .4971 .0029 
2.77 .4(1.72 .0028 
2.78 .4973 .0027 

2.19 .49'14 j .0026 

-z£A 
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35() 

3.60 
3.70 
3.80 
3.90 
4.00 

A' 

B 

.4974 

.4975 

.4976 

.4977 

.4977 

.4978 

.4979 
4979 
.4980 
.4981 
.4981 
.4982 
.4982 
.4983 
A984 
.4984 
.4985 
.4985 
.4986 
.4986 

.. 4987 
A987 
.4987 
.4988 
.4988 

.4989 

.491!9 

.4989 

.4990 

.4990 

.4990 

.4991 

.. 4991 
4991 
.4992 

.4992 

.4992 

.4992 

.4993 

.4993 

.4993 

.4993 

.4994 

..1994 

.499-1 
4994 
.4995 
.4996 
4997 
4997 
.4998 
.49!.18 
.4999 
.4999 

.49995 

.49997 

8' 

~~BWJ: 0223 • ~~: 3 

c 

I .0026 

i ::~~ 
J 0023 

;~151 ' 0020 
.0019 
.0019 
.0018 
.0018 
.00t7 
.0016 
.0016 
.0015 
.0015 
.0014 
.0014 

.0013 

.0013 
.0013 
.0012 
.0012 

0011 
.0011 
.0011 
.001(} 
.0010 
.()310 
.0009 
.0009 
.0009 
.0008 
.0008 
.0008 
.0008 
.0007 
.0007 
.0007 
.0007 
.0006 
.0006 
.0006 
.0006 
.0005 
.0004 
0003 
.0003 
.0002 
.0002 
.0001 
.0001 

.00005 

.00003 

C' 



~5tfl = 231 ~:rr.PXm7dJ! 102 ~if:Nm±mm~:::tj~~~m 
~,Pff~§JJU: I~g~*t~~Efl~ 

:::ljiD\f4 § : ~i*t }]$ ~li.itBWl : 0223 • il'i~ : 3 

-tcdt tcrlt 

TaMe I' 
CRtnCAL VALUES OF t 

tcrlt 

Two-tailed or Nondirec:tional Test One·talled or Directional Test 
lEVEL OF SIGNIFICANCE LEVEL OF SIGNIFICANCE 

{povalue in color) (p-value In color) 
p> .05 p < .05 p<.01 p < .001 p .> .05 f)< .05 p < .01 

II ••• .81- .ott tit .05 .81 .1111 
1 12.706 63.657 636.62 1 6.3l4 31.821 318.31 
2 4.303 9.925 31.598 2 2.920 6.9$5 22.326 
3 3.182 5.841 12.924 3 2.353 4.541 10.213 
4 2.776 4.604 8.610 4 2.132 3.747 7.173 
5 2.511 4.032 6.869 5 2.015 3~5 5.893 
6 2.447 3.707 5.959 6 1.943 3.143 5.208 
7 2.365 3.499 5.408 7 1.895 2.998 4.785 
8 2.306 3.3$5 5.041 8 1.860 2.896 4.501 
9 2.262 3.250 4.781 9 1.833 2.821 4.297 

tO 2.228 3.169 4.587 10 1.812 2.1'64 4.144 
11 2.201 3.106 4.437 1t 1.79ti 2.718 4.025 
12 2.179 3.055 4.318 12 1.782 2.681 3.930 
13 2.160 3.012 4.2:21 13 t.m 2.650 3.852 
14 2.145 2.977 4.140 14 1.761 t624 3.787 
15 2.131 2.947 4.073 15 1.753 2.602 3.733 
16 2.120 2.921 •t015 16 1.7'46 2.583 3.686 
17 2.110 2.898 3.965 17 1.74() 2.567 3.&i6 
18 2.101 2.878 3.922 18 1.734 2.552 3.610 
19 2.093 2.861 3.883 19 1.729 2.$39 3.579 
20 2.086 2.845 3.850 20 1.725 2.528 3.552 
21 2.080 2.831 3.819 21 1.721 2.518 3.527 
22 2.074 2.819 3.792 22 1.717 2.508 3.505 
23 2.069 2.807 3.787 23 1.114 2.500 3.485 
24 2.064 2.797 3.7-45 24 1.711 2.4~ 3.467 
25 2.060 2.787 3.725 25 1.708 2.485 3.450 
26 2.056 2.779 3.707 26 1.706 2.479 3.435 
27 2.052 2.771 3.690 21 1.703 2.473 3.421 
28 2.048 2.783 3.674 28 1.701 2.467 3.408 
29 2.045 2.756 3.659 29 1.699 2.462 3.396 
30 2.042 2.750 3.646 30 1.697 2.457 3.385 
40 2.021 2.704 3.551 40 1.684 2.423 3.307 
60 2.000 2.660 3 . ..SO 60 1.671 2.390 3.232 

120 1.980 2.617 3.373 120 1.658 2.358 3.160 
Oil' 1.960 2.576 3.291 ~ 1.64S 2.326 3.090 

"Discu.Hed in SeL·tioii 13.2. 
:;r,~j'} !elY:! of cm{/idenn:. 
'"'J99r;r /e,·e-1 (d cm~fideiW<!. 

p< .001 


