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— This method uwses He fact Hid tHe mj‘p

O'(: a r.v, ul\.\t\k&\‘, CIQ'Cl‘kCS -I—L& Q_ULH"Q
t:lisﬂTiLu.'\'l‘ov\ o‘f' -HAE. r.v, |

T heorem: S*f?ose X)\f are dwo r.v.'s with
ma_\C's my () and my ®. T+ mx(‘t)z m.,(t)
Lor all 't) Hea X and Y have tHe same
probakility distribution.

"'Su-frose, Ll |'5 & -G;nc‘h'pn o'p one. or wore
l‘.v_‘s, i.e.) uE u(\{').,.) \,‘\) Ue Can o'p‘,‘Qn 'C\ncl

the m3-€ of u, mu(t3=E<etu)_ T we

recojn]zg m“('t\ as Le.;nj "Hﬂ.l. mj-r o£ Somée
kwown distribution, Hien we are assured that

U has Huat disdribution.
Example 1: Suppose \f~3amma. («, ). What is
e dishibuhon of U= 2Y/p7?
-We know +he vnﬁ-p & N s
my (t) =
-So the maf of U s
m,, ()=




-The withod ot m's-c 's s CSTU:.M-"', use_c..‘ for
cle,riv;nj He distribuhon of He sum of
fnde.rbncl-&vd’ T‘.V.'S) &Sre,c,'m,uy 'H'\& Sum o.('
itd rv.'s.

Theorem : T Y',Yz.,.-.)\/n are inJe.Pe.na[en:[' rv's and
U= \f,+\l,_+...+\fn) Hen Mu({:\: |—"|"' MY;(t)-

Froo'(: (Covd';v\uous mse) -




Exmﬂfl& l: Suﬂ:ose_ Y‘)"'JY" are fncle-fe-nolem‘l’

expon (B) ru's. What is the disteibution of
U=+ Yy e, 7

EXM.EIQ- ?)" S“rFDSe, Ve \/n are intlep&nclu:" PoiSSon
rv.'s with rmrme;l'ers >\|,---,>\n. Find +he distribuhon
O‘(: u=\1|+\{7_+"'+ \/n.




EX“W‘?\&L\: (I'“"P°r+m+ I‘QSU.H‘ &Lou:" lt‘neA.r

cam\oim:\"ion of incle-?ule,yd' normml r.v. lS )
SU-”:oSe, YI) Sy Y,\ are miqbe.rule.ad' uormag.l r.v.'s
with wmeans ﬂu) ) Mn M\J. variances 5’,1)...) G_n:. '

wkd "5 'H«e, (:I.I.S"|T;Lu+l'bﬂ D'(: L=°\|\f1+¢lz_\f,_+---+q,\\’n?_

Exeraise: Use Sec. 6.1, Example 3 and He methed
of maf's fo show that i 2,25, 20 are indepeded
N(O'\) “V-'S) Hien U= Z|1+z:+"‘*2: has a

z distribuhon.
l\/))i’*:.‘ The me‘l’l«ol O‘r Mj‘r'i works L¢5+ when +Le_

disﬂi\ou,'l{ons inVolveA ,Ao.ue. M3-f's 'qu:l' are kﬂ_awn
N alosgcl ‘F__g_g_‘_y



G ¢ Order Stahstics
— The order stahstics of & randem Samrle

Yooy Yn are
\I(n = +he SMQ.“QS"' v«lue In -l—Le Sa.m,:,e
Ty = 'l:Lf- Sec::ml—svmues'} value in He Sqmr{e

\f(n) = -.H.\e \a..rje_s“' vn..lue. n 'H\& SOLMP‘Q .
-Se Yt Ve & Yoo . The erder stahisthes
'Haew\se,\ue.s are r.v,'s a_r\ol L\aue. Pro LmL . ’I+7

C“S""T; ‘:\.I.'HDY\S "
—LJL7 are we terested in He distribution

of  an srder statshe?

Example 1: We are Lu;u-'nj a seawall to block
C,Tags\'\inj waves I-F \{l’_._)\{“ are 'H\c LCI‘JL."'S o'p

n wawe,s) We are ip\‘l'(,re_s‘i-e_‘l n -H.\e_ L&L&ufor o'p
\1(“), He WMaXimum Lleijkf.

Example 2: We are building a net + hld
Par‘\'ic‘&s. I‘F \flj...)\f,, are 'H\L sizes o‘p a

sa.w\fle o'(: PoLr“HC-leS) We aqre I.n"'e,reS'f'Qri In

Y(I)) +L\e _Vr\l'v\;mu.m si1ze .




Note: Some cCommon Summary stchshes are
-Fur\c:h'ons O‘F orier Sﬁ‘HS'l‘I.CS:

Sa\n‘)\e. MQA;QA -

Sa..MP\e ranqe =

-—T‘t\e— \)e..\\owl‘or o-c -l'lntse S‘l‘ﬂl."HS'HCS In r‘e.?ea.'."d

SamP\iv\j dere.mls on He distribuhons of
order statistics.

-Tn Hiis Se,c:Hor\, we will assume He ruls
are conwhwuous So .H,\,d- -h‘es ™
occur with ro\oq_Lili-l- 0.

EX&M?lt 16): Sui;fose ‘{.)__;’\‘Ih are ud with ?J‘F ‘F(‘J)
and cdf F(&) What is He FM‘ for He mMaXimum

)
-\Il(::_'-l—he_ method of cdf's :

+Hhe sa.mrfe




E'xow\?le. _L_LLB Whet 19 -Hr\e Pou: ‘FD\' -H\g, m'msfmu.lhmJ

\I(I) 7

APPlicdw'on 1(a): Suﬂwse wave L\e.{JL'l's have an
exponential distribution with mean™ height 10 feet.
'_[_.F 200 waves c.rq_s\n ﬂlu"l"\j -H\e. m'jld‘) wl\a.+ 1S
-H\e, cl;siTiLt.d'l‘bn of -I—Le. IMSLQ.S'l' wave 7

Exerc.ise: Fiml {-Le. Fl"o LaLil;‘"? -Hae Lijl\es‘l' wave
is wmoere than |5 feet,




A??\ic&'ﬁw\__l—.@: S“H:ose light bulbs® |ife len -H«s
have an exFoV\e,n-l-ia\ distribuhion with mean
1200  hours. Two bulbs are msh”ea( at H\&

Sawme -hme. leMd' 'S -H\e_ Q)(Pec_-l-g;l +me un‘h’
oné \nw\\; has \ourv\ul out?

-—C.le.arl7=

—Queston: Ts +He distribuhon of Yoy exponeshal
W 3 bulbs are jnstalled here ?

Theorem: Tf \'I Vu are d conhnuwous rv.'s

with pdf £(y) ow\el cdf F(g) the pdf of He
k ‘\'L\ orole.r s-l-:CI'IS‘hc \/(k) 1S

Tntuihon:




-Use vuu."HnomiaL‘ PTOLA_LI.'I.'I’Y &rgume.v\,‘l'.

"'FGLC."'DT;QJ 'l'e.TMS CLCCOLU\'l' ‘For y\umLe,r o-p J‘ccerm.‘]'

erqnsemerd‘s of data such 'H,\cd’ (k-1) values < >
(n-k) values > 'a

- Joint distribubon of any “wo erder stahstcs
Y(;\) and \/(m) j<k'~
Picture :




E)LQMPle 2‘ |0 y\uw«'oers areée jeue,rod'eal o:i' rou\ﬂom

between 0O au\fl ( Ulfud’ IS +Le d{s""ri Lu.'HOn o-p

He 3rd-smallestof these ? What LI | AP———
value of e 3rd-smallest ¢ P

Note:

P cture :

o E(vm\ -

Exercise: Tn +he above example Lind He Jeint
density of Hie 5-th and (-th order stahsthec. (llsiuﬂ
+ais _')o'm'{’ Je.usi"'y we could derive -l-Le_ d-;S'\T;Luﬁ'ou

of H.e Sample w\galiau\ here )




