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~~~.ftJ[(X - JL)/o-I= (l/o-)[E(X) - JLI= (l/o-)(JL - JL)= 0;
E{[(X - JL)/o-j2}= (1/0-2)E[(X - JL)21= (1/0-2)(0-2)= 1.

/n~~-\ (:)(6~X)

c:~~~6)(a)j(x) = P(X = x) = (~) ,

6 36
L xj(x) = 49 = 0.7347,x=o

x =0,1,2,3,4,5,6;

(b) JLx h(~)

n (~)(~)
6 5,547

o-~ = L (x - JL)2j(x) = 9604 = 0.5776;x=o '
43

o-x = 98J3 = 0.7600;
435,461 412,542 ..

(c) j(O) = 998,844> 998,844= j(l); X = 0 IS most likely to occur.

(d) The numbers are reasonable because

(25,000,000)j(6) = 1.79;

(25,000,000)j(5) = 461.25;

(25,000,000)j(4) = 24,215.49;

(e) The respective expected values, (138)j(x), for x = 0,1,2,3, are 60.16, 57.00, 18.27,
and 2.44, so the results are reasonable. See Figure 2.3-6 for a comparison of the
theoretical probability histogram and the histogram of the data.

,2' ~, 2
'> ( ,-\~.. .....-r " )_~'___ ___

16:23-10 ()! P '/..1..- j (f) 3
5

(b) L P(X 2: k) = P(X = 1)+ 2P(X = 2) +... + 5P(X = 5) = JL;k=l

5,168
(c) JL= - = 1.49149;3,465

(d) In the limit, JL= ~.2
409

2.3-12x = - = 8.18.50

(2':ii'~j(1) = ~, 1(2) = ~, j(3) = ~
" / 3 2 3

JL= 1 . 8 + 2 . 8 + 3. 8 = 2,
2232223230- =1 '-+2 '-+3 '--2 =_.

8 8 8 4
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(e) P(X ,; 7) - P(X ,; 6) ~ 0.8883- 0.7393~ 0.1490; \

(d) ~ ~ (12)(~45) ~ 5.4, a' ~ (12)(0.45)(0;::) : 2.97,_~_~ 12.:7 ":...'.2:,~_J
2.4-6 (a) X is b(7, 0.15); . ;

(b) (i) P(X ~ 2) = 1 - P(X :::;1) = 1 - 0.7166 = 0.2834;

(ii) P(X = 1) = P(X:::;1)- P(X :::;0) = 0.7166- 0.3206= 0.3960;

(iii) P(X:::;3) . = 0.9879.

2.4-8 (a) X is b(15,0.2),
(b) JL= 15(0.2)= 3, (J2= 15(0.2)(0.8)= 2.4, (J= J2.4 = 1.549;

-",,_ (c) P(X ~ 5) = 1- P(X :::;4) = 1- 0.8358= 0.1642.
_r~~~'-:;::;-t;.~~'1«<"_-''''>''''''-'''''''''-~~''''''' ~<"">'-""-'--""" "" "'~"'''--'''''~F<'_ao_., ,.,:«A, ri~ ' _, ~""'_,' _"'"

(2.4-10/ (a) X is b(6, 0.(5); . .. 1

'--./ (b) IL= 6(0.05) = 0.3; (J2 = 6(0.05)(0.95) = 0.285; i
(c) (i) P(X = 0) = 0.7351;

I
(ii) P(X:::; 1) = 0.9672; .

(iii) P(X .~ 2) = 1:...~(X,~I) =:.0~?32~___\
"(~T';;';':;'i470~55)"=~ 14(0.55)(0.45) = ~ 4fifi.

.--
. /t2.4-~ (a) P(X :::;5) = 0.5269;

l_.
(b) P(X ~ 6) = 1 - P(X :::;5) = 0.4731;

,.,

so n = :lY. .. ~~".,cM.i""'''''''-'':¥4'''''c='''''''''''~~~~:''''''''''"",:_''''<''':'>o:-..:.
I

'''"

41-"tr , ~ .

-,?"~ (0.1)(1 _0.955) t

t~.~(J (0.4)(1- 0.975)+ (0.5)(1- 0.985)+ (0.1)(1- 0.955)= 0.178. I

8 (a) 1 - 0.01' ~ 0.99999999;(b) 0.99' ~ 0.960596. I
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p~ MI{o)

M (t )::- ~5 ~ {; + 5 e 2 t + 'is e:3 t

M I (t)::; 2-/5 et t 15 e2t t '/5 e 3t

Mil (t) -;:)./5 e-t-' -+~5 eJ-t t \~S e ~t-

M '(0) = )./s -+ )./", ~ ~ 1'7'~ {~ ~ f-iJ
M "(0) -= },/st Y's -I- l~.s c= ).4-/5 ::;; E{)<.).)

ri5=-~ (
10 - 1

)(!)
5

(!)5 = 126 = ~
"'-./V 5-1 2 2 1024.512'

2.5-10 (a) Negative binomial with l' = 1O,p= 0.6so

10 2 10(0.40) , ..,
IL = - = 16.667,(J = ( 6 )2 = 11.111, a = 3.3.~3;0.60 O. 0

(b) P(X = 16) = (~5) (0.60)10(0.40)6= 0.1240.

e P(X>k+jIX>k)
P(X > k + j)

P(X> k)
k+J

= L = qJ = P(X > ,j).q~'
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).s-\OJ RecVt\l M I OJ==- \
\tD):::: E-[x)=f' \((D) E(x).)

. .

C{) j<-'{o)-,:: M'(o) := ji::
M(a) \

DiscreteDistributions 21

8 (a)
R(t) = 111(1- p + pet),

[ pet ]
R'(t) =

t = p,1 - P + pe t=O

R" (t)
[(1 - P+ pet)(pet) - (pet)(pet)] _ ( . ).

=
(1 - P+ pet)2 t=O- P 1 - P ,

(b) R(t) = nln(l - p + pet),

R'(t)
[ npet ]

= =np
1- P+ pet t=O '

R" (t)
= n[(l-p+pet)(pet)-(pet)(pet)] =np(l-p);(1 - P+ pet)2 t=O

(c) R(t) = Inp + t -In[l - (1 - p)et],

R'(t) =
[1 (1 - p)et ] 1 - P 1+ 1 - (1 - p)et t=O= 1 + P = p'

R"(t) 1-p=
[(-1){1- (1- p)et}2{ -(1- p)et}L=o = p;

(d) R(t) = l' [Inp + t -Ill {I - (1 - p)et}],

R'(tl.
= l' [1- (/- p)ett=o = ,

;

l' [(-1){1- (1- p)et}-2{_(1_ p)et}L=o = 1'(lp p)

Ii
R"(t) =

Ii
II

2.5-22 (0.7)(0.7)(0.3) = 0.147.


