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2.4 Changing the scale by a factor ¢ will multiple each data value x; by ¢, changing it to cx;. Again the same
27 individual’s value will be at the median and the same individual’s value will be at the mode, but these
values will be multiplied by c. The geometric mean will be n_mltiplied by c¢ also, as can easily be shown:

Geometric mean = [{cx{exy)-- (cx )1 B

= @rm )
| = el Ty )"
= ¢x old geometric mean
The range will also be multiplied by c.
For example, if c=2 we have:
X;
+—+——t+—+—+—++— Qriginal Scale
-3-2-101 3
fx
4 t 4 : : ' Scale 2
% -4 -2 0 6
28 We first must compute the midpoint of each group interval in order to compute the grouped mean and
varisnce. These are given as follows:
Degree of
astigmatiom
i {diopters) Midpoint Frequency
i : 0.00rless _ i
} SO QaTs A58 l
021003 0.25 268
041005 0.45 151
06t01.0 0.80 79
1.1t0 2.0 1.55 44
2.1t03.0 2.55 19
3.1t04.0 3.55 9
4.1t05.0 4.55 3
5.1t06.0 5.55 2
1033
;- The arithmetic mean is then given by
’ | T 458 % 0.075+--+2 X555 _ 039 diopters
e| . 1033
|
i 29 The variance is given by
/ o 458(0.075- 0307+ +2(5.55-039)" _ 407404 _
5= = ={(}395
1032 . 1032
Thus, 5 =+/0.395 = 0.63 diopters
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2.10 The histogram is given as follows.
Histogram of degree of astigmatism
500 -
400 =
§ 300~
-
g 200
[T
100 =
O o A
¥ 1 ] ] ] 1 L
Q 1 2 3 4 E 6
2141 We have that
Fo 2 A9 1o ch mesdL
.24 24
212 We have that
2 -2
) (% -7 (49-19.54 +--+(12—19.54 649596
gt =1L = . = =28243
23 o 23 23
5=+/282.43 =1681 mg/dL
213 We provide two rows for each stem corresponding to leaves 5-9 and 0-4 respectively. We have
Stem-and- Cumulative
leaf plot frequency
+4 98 24
|1 : 22
43 |65 - 21
+3 21 19
+2 78 : 17
+2 13 15
+1 9699 13
+1 332 9
+) 88 6 |
0 |2 4
-0
-0 8 ' 3
-1 03 -2
214 We wish to compute the average of the (24/2)th and (24/2 + 1)th largest values = average of the 12th and

13th largest points. We note from the stem-and-leaf plot that the 13th largest point-counting from the

bottom is the largest value in the upper +1 row = 19. The 12th largest point = the next largest value in this
19419
2

row = 19, Thus, the median =

=19 mg/dL.
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3.47

3.48

3.49

3.50

Let C = {both one male and one female sibling are affected}. The sex of the siblings is only relevant for
sex-linked disease. Thus, from Problems 3.31, 3.36, and 3.39, '

PriCIDOM) = % Pr(CIAR) = % Pr(CiSL) = 0
Thus,
I 1
PrDOMIC) = PrcDOM) 4.4 2
PrODOM)+ PriCAR)+PriCSLy 1.1 5 5
4 16 16
1
PHAR|C) = PriQlAR) _16_1
Pr(CCDOM) + PrCAR)+ PHQOSL) 2 5
16
PrSLICY=0
Let D = {male sibling affected, female sibling not affected}. Pr(D|DOM) = %x% = -:-1-

1.3 3 1 1
PriDARy=—x—=— Pr(DISL) = —x1=—
o 4 4 16 D 2 2
Notice thai the event D is not the same as the event that exactly cne sibling is affected, since we are
specifying which of the two siblings is affected. We have

1 1
1 7 4
PrDOMID) = PrDOM) SR
PrODOM)+PriDiAR)+PrDISL) 1 3 1 15 15
416 2 1
3 3
AR T3 T 1
PrAR|D) = PriDAR) L
PriDDOM)+ Pr(DIARY+Pr(DSLY 2 2 = 2 5
416 2 1
-
PrSLID) = PrADSL) -2=2
PrDIDOM} + Pr(DAR) + Pr(DISL) 13

Thus, in this situation the sex-linked mode of inheritance is the most likely.

PrLOW) = Pr(LOW < 20 weeks} + Pr(LOW n 20— 27 weeks)
+Pr(LOW N 28 - 36 weeks)
+PrLOWN > 36 weeks) = Pr(l.OWI|< 20 weeks)Pr(< 20weeks)
+Pr(LOW|20— 27 weeks)Pr(20—27 weeks)
+Pr(LOW[28 - 36 weeks)Pr{28 - 36weeks)
+Pr(LOW[> 36 weeks)Pr(> 36 weeks)
=.540(.0004)+813(.0059)+.379(.0855)+.035(.9082) =069

The dependence of the events{ < 27 weeks } and {LOW] can be shown by establishing that

Pri< 27 weeks "LOW?} 2 Pr{< 27 weeks} X Pr{l.LOW}
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3.51

3.52

3.53

3.54

3.55

3.56

3.57
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We have

Pr{< 27 weeks "\LOW} = Pr{LOW N 20 weeks} + Pr{LOW n20-27 weeks)
' =. 540, 0004)-+.813(.0059)
=0050(from Problem 3.49)

Similarly, from Problem 3.49

Pr (LOW) =069
Pri< 27 weeks) =0004+.0059 =.0063

Thus, PriLOW)x Pr(< 27 weeks) =00044 = % Pr{< 27 weeksnLOW} =0050

Thus, the two events are dependent.

Pri< 36 weeksLOW) must be computed. Bayes’ theorem is used as follows:

Pr(< 36 weeks " LOW)
Pr(i£36 kJLOW) =
r(s 36 wee ) PrLOW)

PrLOWN < 20 weeks) + PrLOW 2027 weeks)
+ PriLOW 28 - 36 weeks)
Pr(LOW)
540¢.0004+.813(.0059)+.379(.0853) - 0374 —541
069 069

Let A = {pneumonia and/or bronchitis in the first year of life}

B, = {both parents smoke}
B, = {one parent smokes}
B, = {neither parent smokes}

We are given that Pr{AlB,) =176, Pr(AlB) =114, Pr(A|B,) =078,

Pr(B,)=40, Pr{B,)=25, Pr(B,)=235. Therefore, from the total probability rule,
Pr(A) = Pr(A\B,)Pr(B,) + Pr(A|B)Pr(B)+ Pr{AlB)Pr(By)
=176%x.40+]114x.25+.078x35 =126

In this group of families, Pr(B,)=10, Pr(B)=30, Pr(B,) =60. Therefore, from the total probability
rule, PrA) =176x10+.114x.30+.078x.60 =099

The probability of pneumonia and/or bronchitis in the first year of life was .176 without counseling and

099 with the counseling (see Problem 3.53). Therefore, the percentage of cases prevented is
[1 - (099/176)]x100% = 44.0%.

Pr (mother current smoker M father current smoker)
= Pr (mother current smoker) X Pr (father current smokery=.4x.5=.20

Pr (father current smoker | mother not current smoker ) = Pr ( father current smoker) = .5
This is a conditional probability compared with the joint probability in Problem 3.55.

Pr (father current smoker M mother not current smoker) = Pr (father current smoker)
X Pr (mother not current smoker | father current smoker)=.5 % ( 1- .6 )= .20




3.58

3.59

3.60
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The smoking habits of the parents are not independent random variables because Pr (mother current
smoker | father current smoker) = .6 # Pr (mother current smoker | father not current smoker) =.2

Let A = {child has asthma}, M = {mother current smoker},

M = {mother not current smoker}, F = {father current smoker},
F ={father not current smoker}. We want Pr(A). We have that

PriAy= Pr(A | M A PYPrM \ F)+ Pr{A{ M nF)Pr(M ~F)
+P{A | MAF)Pr(M n F}+ Pr{A| MAF)P{(M ~F),

We are given that

PriA|MaFy=15, Pr{A|MnF)=13,
Pr{A| M F)=05, P{A{ MnF)=04.
Also, '

PrM Fy= PriF)Pr(M | F) =.5%6 =30

PH{M ~F)=Pr(F)Pr(M | F)=.5x2 =10

Pr{(MF)= Pr(F)Pr(M | F)=.5%.4 =20
Pr{(MNF)=Pr(F)Pr(M | F)=.5x8=40
Therefore,

PriA) =15%304+13x 10+.05%.20+.04x.40 =.084

We want to compute Pr(F]A). We have from the definition of conditional probability that

PriFmA) _ Pr(F nA)

Pr(FlA)=
HFA) PriA) 084

Furthermore,

PHFNAY=PrM A Fn A+ P{MAFNA)
= Pr(AIM 0 F)PriM 0 F)+ Pr{AM  F)Pr(M n\ F)

Referring to problem 3.59, we note that
Pr(Fn A) =15x30+.05x 20 =055

Thus, PriF| 4) =22 =655
084




3.61.

3.62

3.63

3.64

3865

We want to compute Pr{M t A) We ha\re that Pr(M ]“Ai}-‘:.

“Thus, Pr(M]A)-——-ﬁQ .
084

©:CHAPTER 9/PROBABILITY

Pr(Mﬁ Ay

Pr(MnA)-Pr(MnFnA)+Pr{MnFnA) I
} = PT(A tMﬁF)Pr(Mhﬂ+Pr(A | Mr\.aPr(Mr\-) e

—~15x 3’0’+’13'x ' _. 058 -

058

We want to compmc Pr(F | j We have that _

where o

pr(pnj P MnFn')+Pr(HnFn_)
_Pr(— |MnF)Pr(Mr~.F)'+_’ "r(_ |MnF)P M nF).: _'
-(l- 15)x30+{1—05)x 20 445 '

. Thus, P’(Flj'—'—-.—486 R

'WewanttocomputePr(Ml_)- Wehavethat . |

Pr{M|j~'.P'r("’f(%j Pr(Mﬁ_) o N

_ where :

Pr(Mn_) Pr(MnFn‘)+P;{MnFnj |
| 'f_—Pr('lMnF)Pr(Mnn+Pr(_|Mnjpr(Mn")
e .-~(1— 15)x30+(1—13)x10 -342

.342
9 16

Thus, Pr(M | _) === _373

We' found in- problem 360 that Pr{FlA) 655 and in problem 362 that Pr{Fr) .486. Since

L Pr(AlA) = 655-#Pr(F1_) 486 the father s smokmg status ‘and ‘the. chllci’s asthma status are not

mdependent

We found in problem _361 that Pr{MlA) 690 and in problem 3 63 that Pr(MD 4)=373. Since

: Pr(MlA) 690#Pr(M|_) —373 the mother s srnokmg status and. the chﬂd’s asthma status are. not

mdependent
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3.66

3.67

3.68

3.69

3.70

3.

Let A = {did not quit smoking over the 14—year period, 1962-1975}. We have

Pr(z) = Pr(did not quit from 1/1/62t0 12/31/62)

XPr(did not quit from 1/1/63 to 12/31/63smokeron 1/1/63)
X...xPr(did not quit from 1/1/ 75 to 12/31/ 75smoker on 1/1/75)

= (1=031)° X (1-.071)* x (1-.047)° =8543x.7448x 7861 =500
It follows that Pr(A) = Pr(quit smoking over the 14 — year period) =1~ Pr(;f) =500.
We use the same methodology as in problem 3.66 except that we use the quitting rates for heavy smokers
rather than light smokers. We have
Pr{A) = (1-.020)° x (1-050)* x (1~041)° =.9039x 8145x 8111 =597
Thus, Pr(quit smoking over the 14 — year period) = 1 — Pr{A) =.403.
Let A = {test+}, B, = {no cigarettes }, B, = {1 — 4 cigarettes per week},
B; = {5-14 cigarettes per week}, B, = {15— 24 cigarettes per week]},
Bs = {25 — 44 cigarettes per week}, By = {45+ cigarettes per week.}.

We wish to compute the sensitivity = Pr(A|B) where B= B, U B;. We have

PriAnB) _ Pr(AnB))+Pr(AnB,)

PriA|lBy=
! Pr(B)  Pr(B)+Pr(B;)
3( 70 J* 067( 30 )
- Pr{A|B,)Pr(B,)+ Pr{AlB,)Pr(B,) _ 1332/ \1332
70+ 30) 100
1332 1332
_D4IXTOH067x30 _ 5 _ o
100 100

We wish to compute the sensitivity = Pr(A ] C) where C = By U B;. We have

PriAnC) _ Pr(AlB,)Pr(B,)+ Pr(A|B;)Pr(B;)

PrAlC) =
| PriC) Pr(B,)+ Pr(B;)
6{1332} 8(1332) 296Xx27+368x19 _ 15 —326
Q7+19 46 T 46
1332

Sensitivity = Pr(A|B) =652

Specificity = Pr(test ~{nonsmoker) = Pr{A|B,} = 1 - Pr(A|R) = 1-033 =967




‘373 Wehave -thaf ' PV-— = Pr{true-— I tesl -—) = Pr(nonsrnoker I j Pr(Bl 1 _) = ﬂ

_3._?2 We have r.hat PV+ Pr{true-l-ltest +) Pr(smoker 1+ c1garettes pcr day ]A) 1 er(Bl |A)._'f '_

. PrABYPB)
-;QEmmBmw)

. +652[ 3 )
1332

Z1-- . 033x1163
o 033x1163+ +652x23
o =1—§=§-4?9 »
73 73

r(Bl rw‘)

Pf(_lﬂn)Pr(Bl) [1 Pr(A|Bl)]Pr(Bl)
I o AV A1 Pr(A} L
1163 T
1 033) TSI T

(1332] 8443'-&;393 W

‘ 1 [73) Teasz o o

374 Let Bl mn; = no cxgarettes actually consumed and rcported non—smoker

Bl =4 = =]~ 4 clg/wk actually consumed and reported non- smoker
BL 514 = 5 14 clg/wk actually consumed and reported non- smoker

I foliows lhal SR i

| 'observed spec1ﬁ01t)' P "(K‘Bl) P "(‘qu mm XP r(B‘ "°“'|B‘)
+Pr{A]B, 1_4)xPr(Bl B
' +Pr(I|Bl 5-14 XP "(Bl 5-14131)

- We have ﬁ'om Table 3. 8 that _
Pr(ﬂB, - 4 1— 043 = 95? Pr(ﬂs, 5_14) 1— 067=933..

We w15h to compute the true spec1ﬁc1ty Pr _|Bl lme) if the observed speclﬁclty =1~ 033 967. If
- x=te 5pec1ﬁc1ty, then, we have ' R L

o 967= x(.?0)+.9s7.(.20>+.9_3_3(';10} |
Thus, ._ K
_ 967-95T200-933C10) - 6823 .
- 00 a0 T

375  We wish to compute Pr{T|A) where T= trie non-smoker, 4 = SCN <100 ug/mL . We have from Bayes’
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Theoremthat e p
P
'(71_)_ Pr{A|T)Pr(T)+Pr{Z|_)Pr(‘)

From Pl_'ob_lcm 3.?4:, 3.1__\{9 _haye-::Pr(AlI:_‘-) x w975-. Also

. 1163
P =—x7o_t611
'm 1332

It remains ‘to compute Pr(I|T) We have fro .Table 3 8 that there are 70 studems who report
1-4 cng/wk 30 who report - 5-14 c1g/wk 27 who report 15-24 cng/wk 19 ‘who. report'
25244 cig/wk, and 23 who report 45+ ag/wk I-Iowever, in addmon ‘there are. {20)(1 163)=2326 .
students ‘who report not. smoking but who actually smoke 1—4 c1g/wk and 10(1 163)— 116.3 students
 who: report not smokmg but who actually smoke 5- 14 c:lg/wk Thus, there are 4 total of 302.6° students.
~ who actually smoke 1—4. cng/wk and 146 3 students who actually smoke 5 14 cxg/wk Thus there are.

~ atotal of 517.9 smokmg students
_ Furthermore, 7 R

Pr(;ﬂﬂ ZPr(_|B )p,-(3|ﬂ = (1—043){302'6)'- ( _067)(ﬂ) .

= 5179
-23.°
+(1~—.296 + (1—.368 + (1— 652-) —
_ 5 1'.-’ 9 5 37.9 ST 9
o -—.898 L : '
- It follows that
Pr(ﬂﬂ 971D _ 9% "=__'6'30 = frue 'prec_iietiVe_ vﬂue negét_r:ivjt;ji_._ _

975( 61 1)+ 898{ 389) 945

Tlus is lower than the P‘W based on self-report of 893 glven 1n Problem 3. 73

375 The sensmvtty 1s glven by STV

T RS o b o S

| -Pr(A.DBP automat_e_d _z‘l'omr__n Hg |A DBP manual > 10mm He) _=_1%=.462_. -
“ ¥ ._3.'77 _ . -The specﬁiclty is. glvenby Ce e

Pr(A DBP automated < lOmm Hg IA DBP manual < 10mm Hg) = g 7.173.

' '3_73 ~ We know that PV+ Pr(true+ ] test+) - :
' = Pr{A DBP manual 2 10 mm Hg [ A DBP automated > 10 mm Hg)
=2£1 =286, Furthermore, PV—- = Pr(true | test -}
= Pn(A DBP manual < 10 mim Hg | A DBP amomated <10 mm Hg) o
58 _
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4.25

4.26

4.27

4.28

4.29

4.30

4.3

4.32
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The distribution of the number of gonorrhea cases that occurred over a 3-month period 1s approximated

by a Poisson distribution with parameter {=np= I0,000X( )=5.0. From the Poisson tables,

100,000
(Table 2) compute

Pr{X z10u=>5) — 018 1+0082+.0034+0013+0005+0002 =032

Thus, the number of gonorrhea cases n this county over this time period is unusual, since the probability
of observing at feast 10 cases is quite small (i.e., <05).

We have that Pr(k episodes of otitis media over time 1) is given by

EM, k=0,1,2,..
Thus,
Pr(0 episodes in 2 years) = er_lzzo = 32 —0408
Pr(1 episode in 2 years) = 8—-3-?—2—) =1304
Pr(2 episodes in 2 years) = i%;?ﬁ?— =2087

Thus, Pr(X £2)=0408+1 304+2087 =380, Pr(X 23)}=1-38=62

e—-l.ﬁ(l’ﬁ)k 6
Pr(k episodes in 1 year) = TR Thus, Pr(0 episodes in 1 year} = e =202

From Problem 4.26, Pr(1 sibling has 3+ episodes of otitis in 2 years) = 62. Thus, if the number of
episodes for two different siblings are independent random variables, then the probability that two

siblings will each have 3+ episodes in the first two years of life =620% =385.

Pr(1 sibling will have 3+ episodes in the first 2 years of life) = 2C,.620" 380" =471,

Pr{neither sibling will have 3+ episodes in the first 2 years of life) =380% =144 .

The number of siblings with 3+ episodes of otitis media in the first 2 years of life is a binomial random
variable with parameters n=2, p=620. Thus, the expected value =np= Ix620=124 = expected

number of siblings with 3+ episodes of otitis media in the first 2 years of life.

The number of hypertensives in the sibships will be binomially distributed with parameters n=3,
p=18. Therefore,

PO hypertensives) =82° =.5514

3
Pr(1 hypertensive) = [J(.l 8)'(82)° =3631
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4.33

434

435

4.36

Pr(2 hypertensives) = @(.1 8)2(82)' =.0797

3
Pr(3 hypertensives) = [3](.1 8)* =0058

The probability of 2+ affected siblings under the independence model =0797+0058 =086 . Let X = the
number of sibships with 2+ affected siblings. If independence holds, then X will be binomially distributed
with parameters n=25, p=086. We must calculate Pr(X 235). Using the BINOMDIST function of
Excel, we have Pr(X < 4|n =25, p=.086)}=943, Pr(X 2 5jn =25, p=.086)=057.

Thus, the occurrence of 5+ hypertensive households out of 25 households is somewhat unusual under the
assumption of independence, and we may suspect that this assumption does not hold. One possible

alternative assumption is that if one sibling is hypertensive, then it is more likely that other siblings in the
household will be hypertensive, due to common environmental factors.

We wish to compute Pr(X 24)=1- Pr(X £3), where X is binomially distributed with parameters
n=100, p=025. We use the BINOMDIST function of Excel. We have:

Pr(X <3n =100, p=025)=759, Pr(X 2 4|n =100, p =025)=241.
Thus, since this probability is not small, there is no excess risk of malformations in this group.

We wish to compute Pr{X 28)=1-Pr(X £7), where X is binomiaily distributed with paramele.rs
n=75, p=025. We use the BINOMDIST functiocn of Excel as follows:

Pr{X <Tjn=15, p=025)=9994, Pr(X 2 8n =75, p=025) =0006.

Since this probability is so low, we can conclude that there is an excess risk of major malformations
among offspring of women who use marijuana.

The probability that a hypertensive is being treated appropriately and is complying with the treatment is

Prihypertensive is told he or she has high blood pressure)
x Pr(adequately treated|told)

X Pr(complyingjadequately treated)
13

= (—] =125
2

Thus,_ we want
PrXe5=1-Pr(X 24)

& (10 k 10—k
=1- 3| " l12s* 875
k=0 k

We use Excel as follows Pr(X < 4n =10, p=125)=996, Pr{X 25n =10, p=125)=.004.




.216_ 216% - of hypertenswes will:be. appmpnalely'__:-'_
the. eun-cnt annual morlahty “rate for untreated"
Sx ‘then the currenr overa nwrtahry rare for

S .Thus, Pr(l or mote +) _23_"

Pr(3 01' more +) 1= Pr (2'or less +)
Pr2or less )= Pr(O) + Pr(l) +-Pr(2)

Pr(D) —95‘“‘-’- -msg
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4.41

4.42

4.43

4.44

Pr()= [’ ?0](.05)‘(95)” =0312

100 2 08
Pr(2)= 5 (05)°(95)" =0812
Hence, Pr(2 or less +) =118 and Pr(3 or more +) =882 .

We know that X can only take on the values 0, 1, or 2,

Pr{0) = Pr(2 negatives) = Pr{negative at time 0)
X Pr(negative at time 1negative at time 0)
| =95(1-042) =95(958) =910
Pr(l) = Pr(1 positive)
= Pr{negativeat time 0 positive at time1)
+Pr{positiveat time 0 negative at time 1)
= Pr(negativeat time 0)x Pr(positive at time ljnegative at time 0)
+Pr(positiveat time 0)x Pr{negativeat time Ijpositive at time 0)
=95(.042+.05(80) =080
Pr(2) = Pr(2 positives) = Pr(positive at time 0} X Pr{positive at time Ipositive at time 0)
=05(20) =010

Thus, the probability of distribution X is

X Pr{¥)
0 910
1
2

0RO
010

Mean of X = E[X]=0(910)+1(080)+2(.010)=0100=pn .

Variance of X = E[X?]- u?

E[ X*]= 0(910) +1(080) + 4(010) = 0120
Var(X) = 0120—0100% = 0110

The 11 males are ages 82, 60, 50, 4, 32, 36, 69, 47, 22, 11, and 19. Based on the life table data, the first
(o~ k) _ (28,705-25712) _ 2993

by 28,705 28705 |
Similarly, the following probabilities of death (p;) are obtained for the ith man, i =1, ..., 11 in the next

male has probability p, = =104 of dying in the next year.

year

Agelx) Iy L Pi i Age(x) I oy | Pi
82 28,705 25,712 104 69 65,161 62,881 035
60 809508 79,53% .017 47 91,413 90960 005
50 £9.919 89320 .007 22 97372 97,196 .002

4 98,658 98,620 .000 1 11 98,464 938,443 000
32 95,606 95405 .002 1 19 97,852 971,702  .002
36 94,771 94,546 002

oot B L b |
— D WD 0O =}

" The expected number of deaths over 1 year = 3, p; =104+..+002=176.
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5.17

5.18

5.19

5.20

8

5.22

We have that X ~ N (1 23, 5.12) . We wish to compute Pr(X > 20). We have

PrX>20=1-PrX <20

=1_¢-{20—12.8)
51

=1-(1.412)
=1-9210 =079

Here, X ~ N(9332?%). We wish to compute Pr(X >20). We have that

Pr(X >20)=1- Pr(X <20)
. d:-[ 20~ 93)
32
=1-0(334)
= 1-9996 = 0004

Suppose the rate given in previous census data is correct. The number of cases of cervical cancer, X, out
of 100,000 women would be binomially distributed with parameters »=100,000 and p=002. This

random variable can be approximated by a normal random variable ¥ with mean = 100,000x.002 =200,
and variance = 100,000x.002x998 = 199.6 . We wish to compute

PriX £100) = Pr(Y £100.5)

_ 100.5—200]
V1996

=1-37.04) <001
Thus, it is very unlikely that the old rate of 2 per 1,000 is still valid.
Let X = serum cholesterol. Compute

Pr(X <200 = @(M)
50
= ®{-038) = 1- $(038)

=1-6480=3520

We want

Pr(X 2250)=1- d)(ﬁog'o-gl%]

=1-@(062) =1-7324 =2676

We want

Pr200< X <250y = 0(250"219}@[200'219)
50 50

= ©(0.62) — &(—0.38)

= 00.62)-[1-DB033)]

= ©(0.62)+ B(038)~1
=0.7324+.6480-1=3804
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5.47

5.48

5.49

5.50

5.51
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We wish to compute Pr(X 2030) where X ~ N{080, 0487} . We have

Pr(X 2 030) = | - Pr(X < 030)
L ¢(030—0.30)
0.48
=1- ‘_0,-_52)
048
=1~ ®(-104) = (104 =851

Thus, 85% of the vitamin E group would be expected to show a change of =030 mg/dL.
This probability = Pr(test + |vitamin E taker) = sensitivity.

We wish to compute Pr(X < 030) where X ~ N(005, 016%). We have

Prot <030 = of S 0%2)

016
- o(_o.zs ) = B(1.56) =941
016

Thus, 94% of the placebo group would be expected to show a change of not more than 0.30 mg/dL.

This probability = Pr{test—|placebo taker) = specificity.
If our threshold = A, then
cb[A 0.80] [O.SD—A]
sensitivity =1— = .
048 048

A- 0.05)
016

specificity = CD[

If we want sensitivity = specificity, then we require

030-A  A-005
048 Q16

Solving for A, we get A=102375 mg/dL. The estimated compliance in each group is given by

Vitamin E: sensitivity = CD[%] =®d(L17)=88
Placebo: specificity = @{%@5—) =®(117) =88

Thus, the compliance would be 88% in each group using this measure of compliance. -

55

From Problem 3.27, the expected overall prevalence of Alzheimer’s disease is .061. If we study n people,
then the number of people (X} with Alzheimer’s disease will be binomially distributed with parameters n
and p=061. We approximate this distribution by a normal distribution ¥ with mean=.061n and

variance =001x939xn =0573n . We wish to find n such that Pr{X = 100)




