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A. (10% with 5% each)

Angiogram Noninvasive test

n et
- - 21
- + 8
+ - 3
+ + 32
64

The angiogram is the standard test used to diagnose the occurrence of stroke. However, some
patients experience side effects from this test, and some investigators have attempted to use a
noninvasive test as an alternative. Sixty-four patients were given both tests. If we assume that

the angiogram is the gold standard and the prevalence of strokes is 20% among patients: The
results were shown above.

1. What are the sensitivity and specificity of this test?
2. What is the predictive value positive (PV+)?

. (10% with 5% each)
1. Evaluate the number of ways of selecting 4 objects out of 10 if the order of selection
matters.

2. Evaluate the number of ways of selecting 4 objects out of 10 if the order of selection does
not matter.

. (15% with 5% each)
If the probability that one person at the age of 60—64 will die after receiving the flu vaccine is
0.028. 50 people at the age of 60—64 receive the flu vaccine.
1. What is the probability that exactly 4 people out of 50 will die after receiving the flu vaccine?
2. What is the expected number of deaths following the flu vaccine?
3. What is the standard deviation of the number of deaths following the flu vaccine?

. (10% with 5% each)

Newborns were screened for human immunodeficiency virus (HIV) or acquired
immunodeficiency syndrome (AIDS) in a Massachusetts hospital. The percentage of being
screened positive is 0.006. If 500 newborns are screened, then

1. What is the probability of exactly 4 HIV positive results, using an approximation rather than an
exact probability?
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2. What is the probability of at least 4 HIV positive results, using an approximation rather than an
exact probability?
E. (10%)
Suppose the number of people seen for violent asthma attacks in the émergency ward of a
hospital over a 1-day period is usually Poisson distributed with parameter A = 1.5. What is the
probability of observing 5 or more cases over a 2-day period?

F. (15% with 5% each)
Assume that birthweights are normally distributed with a mean of 3400 g and a standard
deviation of 700 g.
1. Find the probability of a low-birthweight child, where low birthweight is defined as < 2500 g.
2. Find the probability of a very low birthweight child, where very low birthweight is defined as < |
2000 g.
3. Assuming that successive deliveries by the same woman have the same probability of being
low birthweight, what is the probability that a woman with exactly 3 deliveries will have 2 or
more low birthweight deliveries?

G. (10%)
Assume that a determination of bacteriuria has been made over a large population and that 5%
of those sampled are positive for bacteriuria. Suppose that 500 people from this population are
sampled. What is the probability that 50 or more people would be positive for bacteriuria, using
an approximation?

H. (10%)
A study of the Massachusetts Department of Health found 46 deaths due to cancer among
women in the city of Bedford, MA, over the period 1974-1978, where 30 deaths had been
expected from statewide rates. What is the probability of observing at least 46 deaths due to
cancer if the statewide rates are correct, using an approximation?

l. (10% with 5% each)
Assume that E(X1) = E(X2) = 1.5, Var(X1) = Var(Xz2) = 0.25, and the correlation coefficient

between X1 and Xz is 0.5. Let D = 3X1 - 2Xz,
1. The expected value of D?
2. The variance of D?
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436  Appendix C Statistical Tables

——
TABLEC.T ‘

Standard Normal Survival Function PIZ = z]

z 0 0.01 0.02 003 00 0.05 0.06 0.07 0.08 009

0.0 0.5000 0.4960 0.4920 0.4880 0.4840 0.4801 0.4761 04721 0.4681 0464
01 04602 04562 04522 04483 04443 04404 04364 04325 04286 (g
0.2 0.4207 0.4168 0.4129 0.4090 04032 0.4013 03974 03936 0.3§97 0:3{;59
03 03821 0.3783 0.3745 0.3707 0.3669 0.3632 0.3594 0.3557 0.3520 0.3483
0.4 0.3446 0.3409 0.3372 0.3336 0.3300 0.3264 (.3228 0.3192 0.3156 0.3121
0.5 0.3085 0.3050 0.3015 - 0.2981 02946 0.2912 0.2877 0.2843 0.2810 02776
0.6 . 0.2743 0.2709 0.2676 0.2643 0.2611 02574 0.2546 0.2514 0.2483 0.2451
0.7 0.2420 0.2389 0.2358 0.2327 02296 . 0.2264 0.2236 0.2206 0.2177 0.2148
0.8 0.2119 0.2090 0.2061 0.2033 0.2005 071977 0.1949 0.1922 " 0.1894 0.1867
0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685  0.1660 0.1635 01611
1.0 0.1587 0.1562 0.1539 0.1515 0.1492 0.1469 0.1446 - 0.1423 0.1401 0.1379
11 0.1357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170
1.2 0.1151 0.1131 0.1112 0.1093 0.1075 0.1056 0.1038 0.1020 ©  0.1003 0.0985
1.3 - 0.0968 0.0951 0.0934 0.0918 0.0901 0.0885 0.0869 0.0833 © ' 0.0838 0.0823
14 0.0808 0.0793 . 0.0778 0.0764 0.0749 0.0735 00721 . 00708 . - 0.069% 0.0681
1.5 0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.0594 0.0582 ©  0.0571 0.0559
1.6 0.0548 0.0537 0.0526 . 0.0516 0.0505 0.0495 . 0.0485 0.0475 | 0.0465 0.0455
1.7 0.0446 0.0436 0.0427 0.0418 0.0409 0.0401 0.0392 0.0384 | 0.0375 0.0367
1.8 0.0359 00351  0.0344 0.0336 0.0329 0.0322 0.0314 - 0.0307 . 0.0301 0.0294
1.9  0.0287 0.0281 0.0274 - 0.0268 0.02602 0.0256 0.0230 0.0244 . 0.0239 0.0233
20 - 0.0228 0.0222 0.0217 0.0212 0.0207 0.0202 0.0197 0.0192 © 0.0188 0.0183
2.1 0.0179 0.0174 0.0170 0.0166 0.0162 0.0158 0.0154 0.0150 : 0.0146 0.0143
2.2 0.0139 0.0136 0.0132 0.0129 0.0125 0.0122 0.0119 00116 . 00113 0.0110
23 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 0.0091 0.0089 0.0087 0.0084
24 0.0082  0.0080 0.0078 . 0.0075 .. 0.0073 0.0071 0.0069 0.0068 0.0066 0.0064
2.5 0.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 0.0031 : 0.0049 0.0048
26 0.0047 0.0045 0.0044 0.0043 0.0041 0.0040  0.0039 0.0038 . 0.0037 0.0036
27 0.0035 0.0034 0.0033 - .0.0032 0.0031 0.0030 0.0029 0.0028 °  0.0027 0.0026
28 0.0026 0.0025 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 ¢ 00020 0.0019
29 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 . 00015 ° 0.0014 0.0m4
3.0 00013 - 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 00011 ¢ 0.0010.  0.0010
3.1 0.0010 0.0009 0.0009 0.0009 0.0008 0.0008 0.0008 0.0008 0.0007. 0.0007
3.2 0.0007 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005  0.0005
33 0.0005 0.0005 - 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 00003
34 0.0003 . 0.0003 0.0003 0.0003 0.0003 - 0.0003 0.0003 0.0003 | 0.0003 0.0002
" 35 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 . 0.0002 0.0002
3.6 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001  0.0001 0.0001
37 0.0001 0.0001 0.0001  0.0001 0.0001 0.0001 0.0001 0.0001 (,0001 0.0001
38 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001  0.0001 0.0001
3.9 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 , 0.0000 0.0000
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Table 1  Exact binomial probabilities Pr(X = k) = [ij"q""" (continued)

n  k .05 .10 15 20 .25 .30 .36 .40 A5 .50

18 .0000 .0000 .0000° .0000 .0000 .0000 .0000 .0000 .0000 .0000
19 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
20 0 .3585 .1216 .0388 .0116 .0032 .0008 .0002 .0000 .0000 .0000
1 .3774 .2702 .1368 .0576 .0211 .0068 .0020 .0005 .0001 .0000
2 .1887 .2852 .2293 .1369 .0669 .0278 .0100 .0031 .0008 .0002
3 .0596 .1901 .2428 .2064 .1339 .0716 .0323 .0123 .0040 .0011
4 0133 .0808 .1821 .2182 .1897 .1304 .0738 .0350 .0139 .0048
5 .0022 .0319 .1028 .1746 .2023 .1789 .1272 .0746 .0365 .0148
6 .0003 .0089 .0454 .1091 .1686 .1916 .1712 .1244 .07468 .0370
7 .0000 .0020 .0160 .0546 .1124 .1643 .1844 .1660 .1221 ,0739
8 .0000 .0004 .0046 .0222 .0609 .1144 .1614 .1797 .1623 .1201
9 .0000 .0001 .0011 .0074 .0271 .0654 .1158 .1597 .1771 .1602 ™
10 .0000 .0000 .0002 .0020 .0099 .0308 .06888 .1171 .1593 .1762
11,0000 .0000 .0000 .0005 .0030 .0120 .0336 .0710 .1185 .1602
12 .0000 .0000 .0000 .0001 .0008 .0039 .0138 .0355 .0727 .1201
13 .0000 .0000 .0000 .0000 .0002 .0010 .0045 .01468 .0366 .0739
14 .0000 .0000 .0000 .0000 .0000 .0002 .0012 .0049 .0150 .0370
16 .0000 .0000 .0000 .0000 .0000 .0000 .0003 .0013 .0049 .0148
16 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0003 .0013 .0046
17 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0002 .0011
18 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0002
19 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
20 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000

. SUTL
Table 2 Exact Poisson probabilities Pr(X = k) = d k!u

1

1.5 2.0 2.5 3.0 35 4.0 4.5 5.0

x
g
)
—h
[=]

.6065 .3879 .2231 .,13563 .0821 .0498 .0302 .0183 .0111 .0067
3033 .3679 .3347 .2707 .2062 .1494 .10567 .0733 .0500 .0337
.0758 .1839 .2610 .2707 .2566 .2240 .1850 .1486 .1125 .0842
.0126 .0613 .1265 .1804 .2138 ' .2240 .2168 .1954 .1687 .1404
.0016 .0163 .0471 .0902 .1336 .1680 .1888 .1954 .1898 .1755
.0002 .0031 .0141 0361 .0668 .1008 .1322 .1563 .1708 .1755
. .0035 .0120 .0278 .0504 .0771 .1042 .1281 .1462
.0000 .0001 .0008 .0034 .0099 .0216 .0385 .0595 .0824 .1044
.0000 .0000 .0001 .0009 .0031 .0081 .0169 .0208 .0463 .0663
.0000 .0000 .0000 .0002 .0009 .0027 .0066 .0132 .0232 .0363
.0000 .0000 .0000 .0000 .0002 .0008 .0023 .0053 .0104 .0181
.0000 .0000 .0000 .0002 .0007 .0019 .0043 .0082
.0000 .0000 .0000 .0001 .0002 .0006 .0016 .0034
.0000 .0000 .0000 .0000 .0001 .0002 .0006 .0013
0000 .0000 .0000 .0000 .0000 .0001 .0002 .0005
. . .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0002
16 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000
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k 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

0041 0025 .0015 .0009 .0006 .0003 .0002 .0001 .0001  .0000
0225 .0149 .0098 .0064 .0041 .0027 .0017 .0011 .0007 .0005
.0618 .0446 .0318 .0223 .0166 .0107 .0074 .0050 .0034 .0023
1133 .0892 .0688 .0521 .0389 .0286 .0208 .0150 .0107 .0076




