STAT S5\ - Mai'lne.md'\'ul Stathshes
C,',\a.P'I-er £: Funchions of Random V&riuL’CS

_RE_C&LL: 1'(" \f iS oL ra.lulowu v&r‘;q.lole) +L¢.M. I+S
cumu.\d‘ive cln's‘l'l"llw:“;on. -Fuud'ien (or c.o\-“) iS
AQ'F;Y\CKL as .
F\f L‘d—\'—'— .'—cor any humLer \&
i N ¢ a Covhnuous V., '\'LM ‘H'\‘- r'OL*L;"-+Y
cltvxsi'l‘ul Lunchon (or P.o\.-(‘.) o-f \‘f s

£ 0 =
ts'}(p\ in amo"l'l«&r r.v.,

- O-(:‘\'e,n we Mau, be 'm'\'&r‘

Sw, Ll, \AJL\Lre, U is « -C.mc:Hon O'C \/) i.e./

U= W().
- Or we M;S\'& \oe. in“‘e.rQs"‘d in a ’Q«nc.'Hor\ O'c
Sﬁ\l&r&-‘ ranclom \MLI‘.IG.LICS’ e,ﬁ., u_ (\f‘,\izl-.‘)\{n)'

EX“-M?\"-: I‘( \,I)\fz)\{'s)\f'{ are o ranalom S&M?lv_

—Frow\ a roru.lcd'ien) we  may be in.-}er¢s+e¢l n -|'Le
distribuhon of :

e will shudy Hheee metheds dor dedermining Hhe
cr;S'\'T‘l\au:Hon o-c o. -pu.«;l'im a-p oL r-uul.am uqri«Ua:

(\3 The M¢+Lool trc C.al'c 's

L‘L\ The weth otl oc +I‘M\$-Fp r mq:l"l‘o nS

C‘;\ \ he ML-‘—L.OA o‘p mj-p 'S




6.2 The Methed of cdf's

= FDT‘ a —Rn.nc:‘l"lon U\ o-p . O C,bn‘*'lnuo.us r.v. \l wl+L
o known cle.v\su“‘ £ 3 we can often find +he
J\S"T‘ L\Lhoh O'c u uSlmj ‘Ht\!. J&‘Lnu‘ho& b'c +I'\C C-J'F:

Exﬂm\p|¢ 1 (Unwmriﬂd'c)
‘1-— amount O'(: SRS‘U" roclu.ceél per cl.‘L‘] (fn "l'bns)

Suppese -C(\a) 37—3 '.@ Of’d"'\

O elsewhere
Let dhe profit U=3Y-1 (i hundreds of #)
Then F ()= '

Note N can range -From
\—\uu, U= 37-1 caw range ‘C\‘om

So FuCu.\ -

and ‘Gu (“‘\ =



Exm?\e. Z: |let \f have e rl‘C
-C(a) %Ga(\ 'd\ 0<a<‘

e\lse where

F\KJ\ ‘er. PA'C O'C U = Yg.



B; ') R.r\t a:l*e. SH\LA.‘HB n

- LL“; \iu= k(‘f;,ﬂ;\ l«_,g, a -p..mc,ﬁon O'c( r.V.'s Yl
and Y,  that have joint dens: £y, 5
We wust: +7 4% 3

* Find He values (‘3.)\6,) swch Haal Usu

* Tudeqrate £(g,4,) over Hhis reqion o obiin

P(U2w) = R (w.
v Dberotiate F () Jo okt £ ().

S'\'ockd at +L0— \’&3;“'\;'\3 0'(: *H\a_ wee.k. Le‘\‘
\’2-:: -“‘& amount °'€ 3&.50‘;!\& Sb\l clur;r\,s +L& w

The joimt density of M, and M. is:
CEREE RN

elsewhere

Find e lms‘-\-\' ot U= \1\—\”1) +L€. amount 0\[
3«50\ wme remod...:“ ot He end of +L¢— wee.k.

Picture :

EK‘J'\P\'C— 1—’- LQI\' YI = ""LL dunoum'\' O‘C 3«.59“&2.




-Easier Yo ‘nd'éﬂraje_ lower “\"r‘;muau.\qr rejion_
So Fu C“-\ -

E)(Q!‘C;Se'. SL.,ow -H\L C.‘Lru"'d oumou.ud' o‘p Sn.sol.‘u.e
re,mainimj a:" +Le. e.d o‘c -\—Le, qu.e,k 'S 3/3 .



Exom?le_ 2 Surrose He yoint Je_;\gi'h’ " Y\
ond Yo ¢ 34,2

4:(3';‘33‘-'3“ = £ 4170, 4,0

O elsewhere .

Find He pdf of U= Y +Y, .
Picture :

#

Then F,(u)-



Trans(:ormlhj a Uniform (O;D 55, i
- Recall U~ Unif (6,1) kas &di.

(0] u< 0
FuCu) "'% “’, Osus

|
, u > |

- We can -pmcl o ‘I'runs-rormd';on \fr- G(U) SuCL
Hat G(U) has " sFeciCiul cdf E,(“), as lonq
as He inverse F (\9 'S unitue. and well- defined.

EXerlg_'._ TranS‘Corm u \'v\+D \'f ~ e,xron (F’B .
No‘} . -
“OR=

AY?\;U-'HO“'--‘; S;nulo}b V“-l"-CS \I')'")\"\ ‘From an
Ex?on (?ﬂ A;s‘\T',Lw'Hov\, :\us* 3b\erqj-e u.)...) l_l“ ‘Fl'om a

Unit (0,) and let Yi= - L(1-U), =1,




EXQW\?\Q 3: Let Yl and Yz_ have \jofn“' Pdl‘P
5y e 312
£g94) = % b for 0.2<y <08, Y, >0

9, e l Séw l\el‘e

FI'V\al +he Pol-c O‘P u = \/I Yz .

Picture:




