C,l«aﬁ-e.r 4: Continuous Random VQV‘I'«.HQE
Od\d\ Fr‘o\:q.‘oill"l'y DIS"’\"‘( louﬂ'l';ons

= Continuous rV.S 'l‘&ke an uncou.r\'l‘m‘oly
in‘pin&& number O-P Poss'llole. vcxlueS.
DQ‘Cni The 5“?P°"T of a C.v. is the

cet of values '-For which "H«e_ r.V.
has Fosi+ive Fro\oa.loili'l‘y.

- Continuous rv.'s have +heir support

oOn an i\"\'}'&rvﬁ-l (or FOSS.I.L[7 on S*&UUQI
\v\"'e.rVQ\S) .

E xawples : - He,iﬁ\d's of people
-—l«)e,is\'\'\'s of «H:\e—s
— Diameters of  bolts
- Life lenans of Iijlr\'l'lm\Ls

Note : AI‘Hr\oujL\ wLe,n we measure Hese

T‘.\I.SS) wé W\&y r‘ou.no\ dv a certrin

number of decimal P[«ce_s) in‘neren‘l‘ly

they could +ake ony value in some interval.
—We cannet quijn Fosi-l-ive. ?ro\mloil{-h'es to
Q_\IU“] Par'ﬁcula.r Fo'ud‘ in o in‘\‘trwg_l) X
wi'\'\r\ C-on'\"ilf\uous r.v,\s ) Fro\m\;i]{ elisi'rikd'ions

ore described and used Aifperev\-Hy.




42 Continuous ‘Pro\;aloiln"}":/ Distributens
- We -CirS'l' c_onsio(er cmi .V, (cl{screj'e

or C-on"l‘inu.ous),
D&‘Pn (ccl-p) . The (c.umu[o."‘iue)
distribution funetion (or cdf) of a

rv. Y s dencted F(?) and i3
defined as

—Note +aat FCH) 1S a 'pu_nc.‘Hon cle'pineo‘
everyw\r\ere on +he real I,‘neJ V‘e_jqral less
of which values oF YV are Fossi“e..
Exo.m?\e. (c.al-p ot o discrete ~v)

Llet Y be a discrete rv. with

pro \Da_\al\i'\‘\/ Lunction

41 2 2
f(v@\ 0.3 0.5 0.2

Eind the <df of ¥ and sketch
the T-&FL\ of the cdf.




: In‘\'e_rva.\ :

Fly
Sketch of 3"‘“[’\" of F(@:



'..\l_i_g'-: TL\Q— C-A'C ‘Cor a.\r\y aliSCrQ.-l‘e T'.V—._

s« ‘Func."}‘{o\‘\.

-'Tlf\ere_ arée o ‘FinH‘e or coun'l‘q,“&
hu.mke,r 0‘p Fcir\“‘s wlr\e_re F(YE3> increaszs,

Properties of a cdf

(1
(2)
(3)

EX&MF\& op (3)'-

(%)
The edf of a  continuous nv.

— The c:l‘r oF a Contimuous rv. 1s «
ConTinuous inc,remsinj Lunetion of 4
‘Hf\dd' 1S SW\OO'HA over Sewe \‘v\"r&rval
of the rvead line.




-Q—Q—‘E‘-ﬂ—' A rcv. Y is continwous if its

cdf F(‘-D i1s centinuwous Sor —eo <Y <eo,

— As 3 mereasées, F('a\ = P( b4 f‘-a) Increases
\\3rqalu¢ll7)" net In s+e.|>S.

— Note that with a  continueus rv. Y
-For any reaJ num her 3 )

)

—D%uwise) l-c au\y vq_\ue. lf\au{ FosH‘ive

Pr°\’°"\>ll“+7) the cdf would “5+¢F “f’“
ot theat value and Y weuld not
be ceontinuous .
~ The Fro\ox\oi\f'l‘y Lunction of a

discrete rv. IS Semetimes called a_

wbility mass Lunetion (Pmc)

prok
Since F .F\qces o 'mass’ of
fro\aa\oi\f'l‘y on C.e,r'l‘u-fn values .
- Por C,@n-l—iv\ueus ~.V.'s Hae Pw\'F 'S
V&F‘qce_cl \oy o Fro\:a.Li |+,i cle.nsi'l':f__

function  (pdf).




De:cv/\. gu..‘:‘aose \/ s a continuwous r.v,
with cdf F(&) Then +he Ero\oa.‘oilitz
elensi‘l'\;_ Lunetion O‘€ Y s

wherever Hais  derwative exists.
Covollary: e see +Hhat

’(’ro!:ex'\'fes of a pol'p

(\) -F(HB 20 for al 3 (FJ-F qlways nonr\éja.ﬁve)
Proof:

————

(2) gw £()dt = 1 (FA-F in‘lzﬁrd'es to D

Proot



Exa.m?\e l'l Let \/ be a continueus ruv.
wa’r\« col‘F‘-

») Lor < O
F(uﬁ{ 4 for ‘aO§_\afz‘
1 -Fbr 3>‘
Fid Hhe pdf £() and greph both FGp)
ond -(3(-3\ Find P(‘/&O.S').

Graph of Fly): Graph of )

P(Y20.5) =



Fl'nakinq Ar\b3+f’~f7 Pro\oq\oi\i-l-ies_
-~ With  continusus r.v.’s) we uLSu.aJl\, want

-H\e Froloq\oi\{'\'y 'I'L\dd' Y A\ls in  a

specific interval [a,b] 5 e we
want P(aﬁ\/ib) ‘For Aumbers &<‘o,

- Theorem: Tf Y is a Continweus r.v,

with  pdf ‘C(H) and a<h, +hen

Note: This re;FreSe_n'l‘S Hte "area under
+he densi'|'7 curve between y=a A ‘32}’"
Picture:

Proopi



EX&MP\& i qﬂd?\l Fl'ncl P(O"f LY < 08)

Note +his s SimFly
Picture :

—We could consider ntervals o-p infinite
lenj'\'\«\) where az= —-e0 cmal/ar b= co.

Note : >r a  Continuous T.V. \f and “<I°J

De-cn (Qum’\‘h\e—) Let O<P<\ The F"H"
quom'\‘n\e of a rv. Y (deno'\'u( CI)P)

-H\e, smallest value such +hat

T4 Y is continuous, @y is +he smallest
value such +hat



NO'\'&: Tlﬂe W\QAi‘U’\ O‘F a r.V. \f 1S ¢.So)

—

+he 0.50 thn-l'ile (or 50+h Pe.rcen+i|e.)
of VY.

Exavw?\e; 1, aj«in: anal -+'\r\€ meoliau\ o‘P Y.

GFOLFL mC -C('(-D -Far Excv.mple i!

Example Z: Let Y be a continuous r.v.
with pdf

C % <
fp= 43 B o<y

e|sewhere

Lor some constant <.
Find c Lind F(aﬁ) jrar\,\ -Péa) cu\j
F(ta\ ,and fid P(Y< 1),



We know
-ance \{ ha s SuFFor'l‘ Only on

Clearly



Ply)
Grqf\m oQ -Fa

of Fly):
GN.F\A

P(1< 1) =

Also note



