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Please provide complete and detailed calculations. If answers only are provided, then no credits are

to be glven.

A. (10%)-
Suppose that A and B are independent events associated with an experiment. [f the probablllty
that A or B occurs equals 0.6. The probability that A occurs equals 0.4. What is the probability

that B occurs.

B. (10% with 5% each)
' Suppose that the gender of successive children in the same family is independent events and
that the probability of a male or female child is 0.5. '
1. What is the probability of two successive fema!e offspring?
2. What is the probability that exactly one of two successive children will be female?

C. (10% with 5% each)
1. -Evaluate the number of ways of selecting 4 objects out of 10 lf the order of selectlon

matters. .
2. Evaluate the number of ways of selecting 4 objects out of 10 if the order of selection does

not matter.

D. (20% with 10% for (1) and 5% for (2), (3) each) .
Suppose that the probability that a person aged 60-64 will die after receiving the flu vaccine is
0.028.

1. What is the probab[luty that at least 4 people out of 50 aged 60-64 will die after receiving
the 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?

E. (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. if the statewide rates are correct, what is the probablhty of

observing at least 46 deaths due to cancer, using an approximation?




fRuE: 315

-
Y

BT RIARE 107 BAEE TR A S5
B IEIER AR

SRR Ak SEStEHE ¢ 0206 0 BT (2
#2H #HUH

F.

(20% with 10% each}
Assume the number of eplsodes of otitis media, a common dlsease of the mlddle ear in early
childhood, follows a Poisson distribution with parameter A = 1.6 episodes per year.
1. Find.the probability of getting 3 or more episodes of ofitis media in the first 2 years of life.
2. Find the probability of not getting any episodes of otitis media in the first year of life.

(20% with 5% each)
People are classified as hypertensive if their systolic biood pressure (SBP) is higher than a
specified level for their age group, according to the algorithm in Table 5.1. Assume SBP is
normally distributed with mean and standard deviation given in Table 5.1 for age groups 1-14
and 15-44, respectively. Define a family as a group of two people in age group 1-14 and two
people in age group 15-44. A family is classified as hypertensive if at least one adult in age
group 15-44 and at least one child in age group 1-14 are hypertensive.

1. What proportion of 1- to 14-year-olds is hypertensive?

2. What proportion of 15- to 44-year-olds is hypertensive?

3. What proportion of families is hypertensive? (Assume that the hypertensive statuses of

different members of a family are independent random variables.) ‘
4. Suppose a community has 1000 families living in it. What is the probability that between

one and five families are hypertensive?

TABLE 5.1 Mean and standard deviation of SBP
(mm Hg) in specific age groups

Standard Specified
Age group Mean deviation hypertension level
1-14 105.0 5.0 i15.0

15-44 © 195.0 100 140.0
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TABLE D Normal Curve Areas P{z = z;). Entries in the Body of the Table Are
Areas Between —o and z

0 1.88 z 7

z —0.09 —=0.08 —0.07 —0.06 —0.05 —0.64 —0.03 —0.02 —0.01 0.00 =z

—35.80 .0001 ‘.0001 .0001 .008I .0001 .0001 .0GO1 0000 .000F .GOOL —3.80
—370 .0001 ..6ODI .00GT .0001 .0001 ".0001 .0OOL ~.0001 .000I 0001 —8.70
—3.60 .0001 .0001 .0001 .0001 .0OOI 0001 .00O1 .000I .0002 .0002 —3.60

—3.,50 .0002 .0002 .0002 .0002 .0002 .0002 .0002 .0002 .0DO2 .0002 —3.50
—3.40 .0002 .0003 .0003 .0003 .0003 .0003 .0003 .0003 0003 .0003 —3.40
—330 0003 .0004 .0004 .0004 .0004 .0004 .0004 .DOO5 .0005 .0005 —8.30
—3.20 0005 .0005 -.0005 .0006 .0005 .0006 .0GD6 .0DO6 .0OO7 .0007 -—3.20
--3.10 .0007 .0007 .0008 .0008 .000O8 .0008 .0D09 .0009 .0009 .0010 —3.10

—3.00 .00i¢ .0OIC .0011 .0011 .0OOl1 .0OIZ 0012 .0013 0013 .0013 —3.00
—290 .0014 0014 .0015 .0015 0016 .0016 .0017 .0018 .0018 .0019 —2.90
—2.80 .0019 0020, .0021 ..0021 0022 .0023 .0023 0024 .0025 .0026 —2.80
—92.70 .0026 .0027° .0028 .0029 .0030 .0031 .0032 .0033 .0034 .0035 —2.70
=260 .0036 .0037 .0038 .0039 ..0040 .004F .0043 .0044 .0045 .0047 —2.60

—2.50 .0048 .0049 .0051 .0052 .0054 .0055 .0057 .0058 .0060 .0062 —2.5D
—240 .0064 .0066 .0068 .0069 .0071 .0073 .0075 .0078 .0080 .0082 —2.40
—2.30 .0084 -.0087 .0089 .0051 .0094 .0096 .009%S .0102 .0104 .0107 —2.30
—-2.20 .0110 .0113 G116 .0I19 .0122 .0125 0129 .0132 .0136 .013% —2.20
—2.10 .0143 0146 .0150 .0i54 .0158 .0162 .0i66 .0170 .017¢ 0179 —2.10

—200 .0183 .0188 .0192 .0197 .0202 .0207 .D212 .0217 .0222 0228 —2.00
—1.80 .0233 .023% 0244 .0250 .0256 .0262 .0268 .0274 0281 0287 —1.90
—1.807 .0294 .0301 .0307 .0314 .0322 0329 .0336 .0344 .0351 0359 —1.80
~1.70 .0367 .0375 .0384 0392 .0401 .0400 .0418 0427 .0436 .0446 —1.70
. —1.60 .0455 .0465 .0475 .0485 .0495 .0505 .0516 .0526° .0537 .0548 —1.60

- —150. .055% .0571 .0582 _059¢4 .0606 .0618 .0630 10643 .0655 .0668 —1.50
—1.40 .06Br .0694 .0708 .0721 .0735 .0749 .0764. 0778 .0793 .0808 —1.40
-—1.30 .0823 .0838 .0853 .0869 .08B5 .0901 .0918 0934 .095f .0968 —1.30
—1.20 .0985 .1003 .1020 .1038 .1056 .1075 .1093 .1I12 1131 .1151 —1.20
-1.10 .1170 .1180 .1210 .1230 .1251 .1271 .1292 .1314 .I1335 .1357 —L.10

—1.00 .1379 .1401 .1423 .1446 .1469 _.1492 _1515 .I539 .I562 .1587 —1.00
—-0.90 .1611 ,1635- 1660 .1685 .I711 .1736 .1762 .I1788 .1814 _1841 -0.90
—0.80 .1867 .1894¢ .1922 .1949 .1877 .2005 .2033 .2061 .2090 .2119 —0.80
—-0.70 .2148 2177 .2206 .2236 .2266 .2296 .2327 .2358 23B89 .2420 —O0.70
+0.60 .2451 .24B3 2514 .2546 .2578 .2611 .2643 2676 .2709 .2743 —0.60

—0.50 .2776 2810 .2843 .2877 2912 2946 .2081 .3015 .3050 .3085 —0.50
—0.40 3121 3156 .3192 3228 .3264 .3300 .3336 3372 .3409 3446 —040
~0.30 .3483 .3520 .8557 .3594 .3632 .3669 .3707 3745 .3783 .3821 —0.30
—0,20 3859 .3897 .3936 .3974 .4013 .4052 .4090 4129 4168 4207 —0.20
—0.10 4247 4286 4325 .4364 4404 4443 4483 4522 .4562. 4602 —0.10

0.00 4641 4681 4721 4761 4801 4840 4880 4920 4960 5000  0.00
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TABLE D ({continued)

0.00

0.01

0.02

0.04

0.05

0.08

0.09

0.00
0.10
0.20
0.30

0.50
0.60
0.70

090 .

1.00
110
1.20
1.30
1.40

1.50
1.60
L.70
1.80
1.90

2.00
5.10
2.20
230
2.40

2.50
2.60

270 ..

2.80
2.80

3.00
3.10
3.20
3.30
3.40

3.50

360" .

3.70
3.80

.3000
.5398
5793
6179
.635¢

6915
71257
L7580
.7881
8159

5413
8643
.8849
9032
9192

.8332

" .5452

3040

5438

5832

6217

6591

.6950
7291
7611
L7910
8186

8438
-B66d
.8869
9049
9207

8345
9463
9564
9649
8719

9778
.9826
9864
9896
.9920

9940

.5080
5478
9871
6235
.6628

.5160
D357
5948
6331
56700

7054
.7385
7704
.7995
5264

.8508
8729
8925
9099
9251

9382
5495
8591
9671
9738

8793
.9838
.8875
9904
.9927

.9543
5958
9969
8977
9984

.9988
9992
0994
.9996
.9997

.9998
.9999
9999
.9599

5199
5596
.5987
.6368
6736

.7088
7422
7734
8023
.8289

8531

.B749

4944
9115

9265

9394
8505
0599

9678
9744

.:9798
9842

.9878
9906
9929

.9946
9960

8570
.9978
.9984

9989
.9992
.9994
9996
.9997

9998

8999
9599
9599

5319

D714

6103
6480
6844

© 7190
7517
.7823
8106
8365

.8599
8810
8987
9162
.8306

9429
.9535
9625
9699
9761

.9812
9834
2387
9913
.9934

.8951
9963
9973
.9980
.5986

29950
9993
.9995
9996
.8997

.9958
95993
.5999
.9999

5359
5753
6141
6517
6879

7224
.7549
.7852
8133
B389

8621
.8830
9015
9177
9319

9441
8545

9633
.9706

9767

9817
.9857
.9890
9916
.9936

.5952
9964
9974
9981

9986

.9990
.9993
5985
9997

9998

.9598
9999
9959
.9999

2,50
3.00

3.20
3.30
3.40

3.50
3.60
3.70
3.80




