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1. The probability that a person has a certain disease is 0.05. Medical dlagf‘ ¢ disease
are available to determine whether the person actually has the disease. If 1 glVe &
is actually present, the probability that the medical diagnostic test i se is not
positive result (indicating that the disease is present) is 0.85. If the d15 ¢ disease
actually present the probability of a positive test result (indicating that ¥ poslthe
is present) is 0.03. Suppose that the medical diagnostic test has give? , , disease

result (indicating that the disease is present). What is the probability that i

is actually present? (20%)

'8 ounces

2. (20%) A coin-operated soft-drink machine is designed to discharge at leﬂg a random
of beverage per cup, with a standard deviation of 0.16 ounce. If you sele?. .o a TYP®
sample of 36 cups and you are willing to have an a = 0.05 risk of commit? n amount
I error, compute the probability of a Type II error if the population meé”
dispensed is actually 7.9 ounces per cup. (20%)

3. (20%) The following table shows the joint distribution of two discf‘gt
variables, X and Y.
= =0 {/2
=1 0 0.1 %
|
X=0 0 0.2 o
X=3 0.3 0.1 0
Compute the correlation coefficient between X+100 and Y+2. (20%)
4. The following information is available for two samples selected fro?®
independent populations: (At the 0.05 level of significance)
Sample 1: n1 =4,3,5,6,11,7,82,9.1, 12, 14, 14.5
Sample 2: n2 =9, 10.3, 12.5, 16.7, 18, 6.3, 11.5, 2, 12.4, 19.3, 21.5 yalue=1;

Replace the observed values with the corresponding ranks (where smalle? ficance,
largest value= n = nl + n2) in the combined samples. At the 0.05 level of sif samples?
is there evidence of a difference in the median waiting time between the tw a
(Since both of the sample sizes are greater than 10, use the large-sample Z
approximation formula) (20%)
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5. Suppose two professors wanted to study how students from their two universities
(A and B) compared in their capabilities of using Excel spreadsheets in
undergraduate information systems courses. A comparison of the student

demographics was also performed. The following table contains information
regarding the ages of the students:

School Sample Standard
Mean
size deviation
A 9 23.23 2.23
B 13 21.12 1.54

a. Compute the whole sample variation. (5%)

b. To test for a difference in the mean age of students, is it most appropriate to use
the pooled-variance ¢ test or the separate-variance ¢ test? Use the most appropriate
test to determine, at the 0.05 level of significance, whether there is evidence of a

difference in the mean years of spreadsheet usage of students at A school and at B
school.(15%) '
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Table 1: Table of the Standard Normal Cumulative Distribution Function $(z)

=] ow 001 007 | 003 003 | 005 005 [ 005 0.08 .09 )
-3AT[ 00003 0.0003 0.0003 | 0.0003  0.0GD% | 0.0003  0.0003 | U.0003  D.0003 00093
-3.3 |[ 00005 00005 00003 | 0.0004 00004 | 0.080% 00004 | 00004 D.0001 00003
-3.2 [ 00007 0.0007  0.0006 | 0.0006 0.0006 | 0.0606 0.0006 | G.0005  0.0005  0.0005
=31 | 0.0010 00009 00009 | 0.0000 00008 | 0.0008 0.0008 | DOGOE  O.000T  o0.00D7
-30 [ 00013 00013 00013 | 00012 00012 | o001l oooit | ooolr  ooo1o  o.coto
-2.9 700010 00018 0.0018 | 0.00f7  O.0016 | 00006 0.001% | U001 D0.0014 00013
-2.8 {l 00026 00025 - 0.0024 | 0.0033 0.002% | 0.0022 0.0021 | 0.002F 0.0020 0.001%
-2.7 || 0.0035 00031 00033 | 0.0032 00031 | 6.0030  0.6020 | 0.0028  0.00%  0.0026
-2.6 || 0.0047 00045 00044 | 0.0043 D041 | 00040 0.GO39 | V0038 0.0037  0.0036
=25 || 0.0062 00060  0.0050 | 0.0057  0.0055 | 00054 06052 | 00G5T 00019  0.0648
-ZA 00082 00050 0.0078 | 0.0075  0.00¢3 [ G.0071  0.0060 | G.006%  0.0066 0.00GT
-2.3 || 00107 00104 00102 | 00099 DO096 | 0.0004 00091 | 00688  0.008T  0.0084
-2.2 || 00130 00136 00132 | 0.0120 00125 | 00122 00119 | G016 0.0112 00110
-2 | 00170 00174 00170 | 0.0166 00162 | 00158 00154 | 00136 0.0146  0.6143
-20 || 00228 00202 00217 | 0.02:12 0027 | o002 00167 | 00109 00183 D.0133
-L9 00287 00281 0.0274 | 0.0268  0.0257 | G.0256  0.0250 | 0.0331 0005 00353
-L8 || 00350 00351 00344 | 00236 00320 | 00322 o4 | 00307 00301 00294
-LT |l 0.0446 00436 00427 | 00418 00409 | o0 00392 | ve3st  op3Ts 00367
-LG || 0.0548 00537  0.0526 | 0.0316 0.0505 | 0.0485 0.0485 | 0.0475 00465  0.015%
-1.5 || 60668  0.0655  0.0643 | 0.0630 00618 | 0.0606 0.0564 | 0.0582 00571 0.0559
~1.4 0.080% QTGS GO7TH 1007 Gid DO0749 0.07TI5 0.6721 U708 0.0694 Q06531
-1.3 ) 0.0088 00051 00031 | 00918 00901 | 0.0885 00360 | 00853 00838 00823
-12 ] 0.1151 0 01131 01112 | 01003 01035 | 0.1056  0.1038 | 0.1020  0.1003  0.0085
-1 [ 01387 01335 04311 | 01202 01271 | 01251 01230 | 01210 01199 0.1170
-10 || 0.1587 0.1862  0.1539 | 0.1515  0.1402 | 0.1462  0.1446 | 0.1123  0.1401  0.1379
-0.2 [[0.1841 ~ 01814 0.1788 | 0.1762  0.1736 | 0.1711 _ 0.1685 | 0.1600  0.1635 61617
-0.8 || 0.2119 02080 02061 | 0.2033  0.2005 | 0.1577  0.1040 | 0.1529 01854  ©.1867
-07 || 0.2420 52389 02338 | 02337 02206 | 0.2266  0.2238 | 0.2206  0.2177  0.2148
-06 || 02743 02700 02676 | 0.2643 02611 | 0.2578  0.2546 | 0.9514  0.2483  0.2451
-0.5 || 0.3085 03050  0.3015 | 0.2981  0.2946 | 0.2912 02877 | 02843 092810 02776
04 || 0336 03400 03372 | 0.asd6 03300 | 03353 0.0038 | G303 03158 03101
-03 || 03824 03783 03745 | 03707 0.2669 | 03632 03563 | 0.3357 03530 0.4433
-0.2 || 0.4207 04168 04120 | 0.4080 04052 | 0.4013  0.3074 | 0.3036  0.3897  0.2859
-0.1 | 0.4602 04562 04822 | 0.4483 04443 | 04404 04364 | 04395 04286 0.424%
-0.0 || 0.5000 04960  0.4920 | 04380 04840 | 0.4801 04761 | 04721 04681 04641
G0 || 05000 05040  0.508G | 0.5120  0.5160 | G5109  0.5030 | A1 05310 05150
0.1 [| 0.5308 05438 03476 | 0.5517  0.5557 | 0.5506  0.5636 | 0.8675  osTi4 nsvsa
0.2 || 0.5793 05832 05871 | 0.3910 0.5048 | 0.5987  0.5026 | G.6064 0.6103  0.5141
0.3 || 06178 06217 062535 | 0.6203 06331 | 0.6368 06406 | G.6443 06480 08517
04 [| 06554 06501 06628 | 06664 06700 | 0.6736  0.6772 | nesos 06544 0.6379
0.5 || 06515 06050 0.6985 | G.7019 0.7054 | 0.7085  0.7123 | 07157  D.7190  0.5224
0.6 || 0.7257 05201 07324 | 0.7357 07389 | 07422 0.7454 | 07486  0.9517  D.7540

7|l @¥580 05611 07642 | 07673 05704 | 07738 0.7764 | 07704 04823 0.r8A3
0.8 {| 07881 07010  0.793% | 0.9967 0.799% | 0.8023 0.8051 | 0.8078 0.8108 08133
0.9 || 05150 0.818¢  0.82127 | 0.5238  0.5264 | 05289  0.8315 | 0.8310  0.8365  0.8150
1.0 |[ G:8413 0.8135 03461 | 0.8485 08508 | 08531  D.B83%1 [ 08557 05509 DEGIT
1.1 || 08643  0.8655 0.8686 | 0.8708  0.8729 | 0.8749 0.8770 | 05790  0.8810  0.8840
1.2 || 0.8840  0.5860 0.8888 | G.8907  0.8925 | U944  0.4082 | 0.BOSO  0.8597  0.001%
13 |l 09033 00040 00066 | 00082  0.9099 | 09115 00131 | 00147  0.0162  0.9177
L4 || 009102  0.9207  0.9222 | 6.0236  0.9251 | 09263 06270 | 0.0202 0.9306 00319
15| 00332 00345, 0.0457 | 0.0370 0.0352 | 0.9391 0.0306 | 00118 00100 —ODIil
Lg || 09452 09463 09474 | 00484  0.9495 | 09505 0.5515 | 0.0525 0.0535  0.0545
L7 || 09554 00564 09573 | G.O582 09591 | 0.0500  0.0608 | 0.0616 0.09625 09623
18 || 0.9641 00640 09656 | 0.0664 0.9671L | 0.9678 0.9556 | 0.9693 0.5609 09708
1.9 || 09713 09719 00726 | 09732  0.9735 | 0.5741  0.9750 | 0.0v56 09761  0.9767
20 |70.9772 09778 09783 | 0.0v88 00703 | 0.9:93 0.0803 | G.080%  0.9512 G083
21 [ 0821 09826 09830 | 09534 0.9538 | 0.9542 009816 | 0OSS0  0.9851 00857
2.2 || 0.9861 0.886%1 0.9868 | 0.9871 0.9875 | 0.0878 00881 | 0.0884 O.088T 09890
23 || 00803 09%06 09898 | 0.9001 09004 | 09006 09900 | 0.9VIT  0.9913  0.9918
24 || 09018 09920 09022 | 0.0035  0.9927 | 09020 09931 | 0.0937 00931  0.9938
Z5 [[T0.0038 09940  G.9941 | 6.0043  0.0045 | 0.0046 0.0048 | 00049 0.0051 D IG53
2.6 || 09953 0.0955 09956 | 09057 09950 | 0.9960 0.9961 | 00062 05963  0.9964
27 || 0.0065 0.0066 09967 | 0.0068 05060 | 0.9970 0.9971 | 0.9072 09973  0.9974
2.8 || 00974 09975 09976 | 09977 09977 | 09978  0.9970 | 00970 00980  0.098%
2.9 || 00081 09982 00982 | 0.0083 00081 | 0.9984 0.9088 | 0.9085 00586  0.9938
307 09987  0.9587 0.9937 | 0.0088  0X955 | 0.09%0  D.0DR0 | 0.00%0 04006 00093
.4 |l 00000 00001 09901 | 00001 09902 | 00092 09992 | 00002 00503 o0.9903
32 |} 0.0603 00003 09004 | 00004 05094 | 0.9994 0.9994 | D.OUSE. 0.9905  0.9995
33 |} 00905  0.0995 00995 | 0.9906 0.0096 | 0.9996 0.5096 | 00996 0.0998  0.9997
3.4 )| 09997 00097 0.0997 | 0.0997 09997 | 0.9997  0.9097 | 08007 0.09%T  0.9998
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Numbers in zach row of the table are values on a £-distribution with
(df} degrees of freedom for selected right-tail (greater-than) probabilities (p).

dip| 040 0.25 0.10 0.05 0.025 0.01 0005 | 00005
1 | 0324320 | 1.000000 | 3077684 | 6313752 | 1270620 | 31.82052 | 6365674 | ©36.6192
2 | 0288675 | 0.816497 | 1.885618 | 2919985 | 4.30265 | 6.96456 | 0.92483 | 31.5091
3 | 0276671 | 0764892 | 1637744 | 2353363 | 3.18235 | 454070 | 584031 | 129240
4 | 0270722 | 0740697 | 1533206 | 2.131847 | 277645 | 374685 | 460403 | 86103
5 | 0267181 | 0726687 | 1475884 | 2015048 | 257058 | 336493 | 403214 | 60688
6 | 0264835 | 0.717558 | 1.439756 | 1943180 | 2.44691 | 3.14267 | 370743 | 59588
7 | 0263167 | 0711142 | 1414924 | 1894579 | 236462 | 209795 | 349948 | 64079
8 | 0261921 | 0706387 | 1396815 | 1853548 | 230600 | 289645 | 345538 | 5.0813
§ | 0260955 | 0702722 | 1383029 | 1833113 | 226216 | 282144 | 324388 | 47803
10 | 0.260185 | 0.699812 | 1372184 | 1812461 | 222814 | 276377 | 316927 | 45859
11 | 0259556 | 0.597445 | 1363430 | 1795885 | 220099 | 271808 | 3.1058% | 44370
12 | 0259033 | 0.695483. | 1356217 | 1782288 | 2.17881 | 268100 | 305454 | 43178
13 | 025859t | 0693829 | 1350171 | 1770933 | 216037 | 265031 | 301228 | 42208
13 | 0258213 | 0692417 | 1345030 | 1761310 | 214479 | 262449 | 297684 | 4405
15 | 0257885 | 0.691197 | 1340606 | 1753050 | 2.13145 | 260248 | 298671 | 407
16 | 0257599 | 0890132 | 1336757 | 1745884 | 211991 | 258349 | 292078 | 40150
17 | 0257347 | 0689195 | 1.333378 | 1739607 | 2.10982 | 256693 | 2.89823 | 3.9651
18 | 0257123 | 0688364 | 1230391 | 1734084 | 210092 | 255238 | 2.878%4 | 39216
19 | 0256923 | 0.687621 | 1327728 | 1729133 | 2.09302 | 253948 | 285033 | 38834
20 | 0256743 | 0586954 | 1325341 | 1724718 | 208536 | 252798 | 284534 | 38495
21 | 0296580 | 0.686352 | 1323188 | 1720743 | 207961 | 251765 | 283136 | 38193
22 | 0256432 | 0.685805 | 1321237 | L7144 | 207387 | 250832 | 281876 | 37921
23 | 0256297 | 0685306 | 1.319460 | 1713872 | 2.06866 | 243987 | 280734 | 37675
24 | 0256173 | 0884850 | 1317836 | 1710882 | 2.063%0 | 249216 | 279934 | 37454
25 | 0255060 | 0.684430 | 1316345 | T708141 | 205954 | 248511 | 278744 | 37751
26 | 0.255955 | 0.684043 | 1.314972 | 1705818 | 205553 | 247863 | 277871 | 37088
27 | 0255858 | 0.683685 | 1.313703 | 1703288 | 205183 | 247266 | 277068 | 35895
28 | 0.255768 | 0.683353 | 1312527 | 1701137 | 204841 | 24674 | 2763 | 36739
29 | 0355684 | 0683044 | 1311434 | 1699127 | 204523 | 245202 | 275533 | 36594
30 | 0255605 | 0682756 | 1310415 | 1697261 | 204227 | 245726 | 275000 | 3.6460
z | 0253347 | 0574430 | 1281552 | 1644856 | 19509 | 232635 | 257583 | 3.2805
ot | — | —— | 80% 9% 5% 9% 99% 99.9%
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Critical Values of F

For a particular combination of numerator and denominator degrees of treedom, entry represents the critical vaiu
of F corresponding to the cumulative probability (1 — o) and a specified upper-tail area (a).
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