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i. fa) Let Y be r nr:gn ive lbinomial random varisble with paxameters r
aod p ahd lts prol{i}ility mass fr.urctlon he given by,

P(Y=il.=[j,..,)nn' ,

Find,

i. the e"q€cte'l value of Y,

[i. tJle variuact, of'r',

iii. the llloryraui g€Be}otitrg funotioD of V.

(b) The mean mugcldar g.adurance gcore of a raudom aarrple of 60

Bubjects ',rlxl fou,nd tir be 145 with st&ndard deyiotion of 40.Con-

struct o tl6% co-nfiden:e interval for the true mean. Assume the

sarnple siae to he hr:ge enough for normal approximation. What

g =r,r + I,r + 2t,,.

otherwise.



*iilIo of sar q[€ ic lrnrpire* lo estimate thc nea'n within 5 of the

!,nde tne6!. r,rith a 9591, ':':nfdence?

il A. !{ ,jrculsr fosl-ll0od outlet it'interested in the ioint behavior of the

rrnrJ,txu ,rartablor )/i, !:lelined os the total tiue between e customer's ar-

ri.i'al ia,i the stor,e {ud leaving ilte service windor, aurd Y2, the time tbat

a ,trtliornror waitti in ]ioe beflre rcaching the service window. Because

t'; cr d&ina bhs tirr€ & c $t("!iler vaita in line, we must hove 11 ) 12'

1[he' rel*tiw fr'erluerrc,]' dli$llrit]ution of observed values of 4 and Yr can

be rrr,rclelled by blu: plolxri:ility denoity function

Il,-' ; o3uz3x1<q,j'lin,v'l: I
[,' otherwise.

tF ind P(& <. L,v > t)

turd P(Yr ) lllrx)

l{f 2 mhutc* alap*e bel fi€en a customer'E srrivsl at the store aBd

rdeparture liorn the service windorr ffnd the pmbability that he

'ry$ited in li:fte le$s llhim 1 minute to rcaf,h the rindow.

fure Yr ar,:l $ indeprentlent?

'fhe rnndrlln 'ral:iabltt )f1 - l'i represeats the time spent at the

sewice rrindrrr, ninci u16 - r?) anrr v(YL - Yr)' I8 it hrshb

llil(ety that $ (ustorn0:r would spend more than 2 mirruies at the

*rn'ice winriorv?

(,a)

{lir)

(o)

(,1)

1e)



ii. (a) Strte the C'ramer-F,rlo inequrlity

ib) Given the proballility .jensity fimction,

/(c, A) = [r{:{ + (c - d)3}]-1 , .-oo<o<oo, -oo<dcm.
show thst tbL€ ClameJ:- Rao lower bouad ofva,riance of an unbiased',
eotimstor of 6r lf i, rrhere n is the size of the rmdom aarnple from

this distributiion.

!,. (a) .4. random naunple jt1,.f,1,... ,X" ie obtabed ftom a digtribution

llith pmbslbility derr8ity functioa,
ad-a-1,.-Bs

Itr) =Li1"y- ; 0(cco,
wherc o amd p sre Ulllkrown pa,rsrn€ter8. Estimste a and B by

uring the ihe nethod 0f momeots.

ib) Show thsl, if X is a::arrdou variable havirg the Poigson d&tuibu-

tion with the Urramefur ,l 6nd l -+ oo, then the moEent gen-

ersting function of ,Z ,,* fr approac,her the moment generoting

finction of tftE $tsfflarrd normal distribution.

(it Determhe the n0arimrmr lll0lihood estin0ators of the paraneterf,

of the fol!flrvirog dirtdibutlons:

i. G€onletric 1ropularNion ryith paraneter p.

ii. Exponenliifll populL6tion rtith pamneter ,


