3 .34 The binomial probability distribution for » =35isgivenas
ply) = (3) P y=01,23453

Substituting the values p=.1,p= 3, and p = .9 in the above formula, the three
probability distributions are obtained.

p=.1 p=.5 . p=.9
: Y ply) py) p(v)
; 0 59049 03125 00001
1 32805 15625 00045
; 2 07290 31250 00810
3 00810 31250 07290
4 00045 15625 32805
5 .00001 03125 59049

i Note that when p = .5, the distribution is symmetric; that is, p(y) = p(5 —y) fory =G,
? 1,2,3,4,5 Whenp> .5, the distribution is skewed to the right, and when p < .5, the
distribution is skewed to the left. The probability distributions for p = po and

p =1 — pg are “mirror images" of each other.

Note that Table 1, Appendix Iil, could have been used in this exercise.

3 40 The randdm variable of interest is Y, the number of successful explorations in n = 10 '

explorations. ThenY hasa binomial distribution with p = .1. Hence
E(Y)=np=10(1}=1 V{Y)=npg = 10(.1)(9) = 9

3 42 The random variable Yis binomial with n = 4,7 p=.l. Hence
E(Y)=np=4
and

E(Y?) =V (Y)+[E(Y)]* =npg+n’p’ = 4(1)(9)~+ (4)? = 52.
Then E(C) = 3E(Y?) + E(Y) +2=3(.52)+.4+2 =396

3.44 Let Y = # of fish that survive. Y is binomial with n = 20 and:p = 0.8,
a. P(Y=14)=P <14)—P(Y < 13) =.196 — 087 = .10%
b. P(Y >10)=1-P(Y <9)=1-.001 = 999 '
t. P{Y <16)=.589 ' a
d. p=np=20(8)= 16;0* =npg =20(8)(2)=32"

346 a. By th(le _multiplication rule!

b. LetY = # of planes with wing cracks that are detected. Y has a binomial
distribution with n. = 3 and p = (9)(:8)(.5) = .36 P(Y = 1)=1-P(Y =0)
=1—(3)(36)°(.64)° = 737856 '

3.88. P

(G _ sy

=1)= H ~ =3
b. -’:‘(1’21)=;7(1)+;0(2)=~§-~+~’£J(l.§)~ll:-g.ukg_zdE
c. P(YSi):p(ﬂ)—kp(l):%—]—%:%.{,%:%

3. 91 Th.e probability of an event as rare or rarer than the one observed can be calculated b
using the hypergeometnc distribution. g

P{one or fewer black members) = MO, B0 sy
) ™ TOE T wnm t ook = 187

This is not a very unlikely event, since it has probability close to % 1t could very weli

have happened by chance. There is little reason to d
) oubt
selection. : the randomness of the

3.150p(y > yy > 1) = 2&z020)
_ PY>1) -
= Pyzi) .-
— 1-{P(Y=0)+P{Y=1)]
[—P(Y=0]
_ 1-t1-p)"—np(i-p) !
1—(i—p)
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3. 1 72 It is necessary to show that

Ner

i, = (3) e

where p = F. Consider

N-—r
(‘.‘I) (ﬂ—y) =1y I —r Y N7~ 1)-- AN —r—nty+ijn{n-1)--(2)(1)
(N) = T 1@y r—y 1y A DN (N -1) (N -nt 1)

_ n{n—1){n-2}--(2{1)
= Y1 A (n—y-1}---2)1)
r(r 1) (e DN (N e N—r 1) (N —r—niy+l)
N(N ~IHN-2)-{N—n+l)

The left-hand fraction is by definition ( ) Counting the number of terms in the

right-hand fraction, we see that the numerator y + (n —y) = n terms, as does the
denominator. Hence the hypergeomen'lc probability can be written as
r—2 ¥t N—r Nwr=-1 Ner—ntyt+l
( ) ( ) ( —y-l-l) (N—y) (N—y—l) ' ( _ —nﬁ ) *)

Consider the limit nf the f rst y fractions. Each is of the form -];—35

-117— i o _ I Y= 1 _1_ _L _
(Note that % N is held constant.)
Each of the last n. — y fractions is of the form £77=£ “’*" i

i N—r—-k _ fim
NEvnoo N—j = vl

= =9
Hence taking the limit in (*}, we have

lim w) (f:; — (;) qun—y |

N - oo (%)



