Note +

Review)

* I X s o RV ot dicrete type with PMF B, then
EWX) = :gs LR ().
* LOTUS tells Hoort ’
E(u(0) = :Zg* UCOR, 6.
* E() sotsties
E(C) =C ﬂﬂc‘ E(CIXF"”"“C“‘&) = C.E(X|)+--- *'CHEOQ

Bor corstants ¢, G0 avd RV Xy, -, X

For eadh constant b,
E[(x-b}] = E[ KX-2bX+b]
= E[X] - 2bE[X] + b
= (EIQ -b) + (EIX]-EIXT*)
Thic s mivimized whewn b = EIX] with the wivimum value E[X] - E[X)?

Roll +wo 6—fowed dices and let
A= [ ot come & (st dice |
L=l h— 2" diee ]
also, <t
Y=mngX, %3 Z=mxsx, %3 W=X+X

Y =632 13 -2k

iy=83 Fy(k)= ~ 36 tor k=1,2,-,6.
3 g\\;::-; — E(Y) — i k P Uﬁ) _ i k(l3—2k)
6o f\(=31 k. =| Y =1 36
o n_l iY:lz - 2'—
> T 326
Siwtor cugunent shows E(Z) = S Altorrotely, using the identihy
K+EK = Y"'Z-,

We 6e:|'
BE(Z) = EMXK+%=Y) = ECR+ECX) — EY).
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é +2+3+4 15+
Since E(K) = Z‘:‘ el ‘_H_ieij_ﬁ = % ad E(R) = T |ikewise,
we get E(2) = T+2-2 -

% 26 = 26 os we have a‘k&ce&j Govtived -
Also, E(w) = ECR)+E(R) = 7 The can ako be cl'i'rer:|—|d checked usTnS
©

6 © © o© x 8
YRR W =13 36
©c @6 06 6 O o ""‘?W=Hi 2
O 0 ¢ O 0 ¢ t' % '3"@ 30 -;-_ﬁ,
%ﬁ °© o o o
e W
F Pw
\‘%w=zz
?W_=3i D

Ex (Geomebvic dictvibution) Assume:

i SUCCESS with preb P e(o.),
» A rundom expr yields {FAILURE with preb § = 1-P

> Relvcwl- the expr: fmdeﬁwf'l'cl&.
» X =[#d Hials uthl the P success]

Then
® Sx = {l,),;,“' E
° For coch A€ SX, T.C., 'For . = ;2,3, %,
R ) = P(X=x)
= P(-) FAILURE then 1 SUCESS)
=3-§P =3P
[::L-ﬂ-"rwnes - F"
(A 'EQMT'I'J clred’- §::es;< P;((i) = 2= fﬁf’ ST * | . @)

» BLA) = Za&w = Zmz"'

——
"

U.Slma ‘an ﬁrmula\
-

N —
(1-z) dz ) — Z.

We gt EC) = En =7 0

o
J—iz(|+z+z’+ ) = (| +22+32°+--) = 2 nz"



e Boxl: 69 whie bls, Box 3 : 26 el balls,
5 of them are labeled with * one ot Hem [ labeled with * .
®@@@®00
oo ®OO00O

* Pick 5 whie balls from Box 1 w/o replacement,
Pik 1 ved ball from Box 2

< -rke P\ade/( wfhs a Pﬁzc Ckccurdfhs ‘\'h ‘HE 'FQHDMVS ’mble, .

Motch Prize # Fways (owt of ol ()F))
OOO®® +®  3Bm BXENE) =1
g Im BENT) ==
PE®® +® 50k () (®) =320
o6 LL RN = leeo
®®® +® | 0D : 2000
®®® 2 | ——
@O +® T 46,640
®+® 4 3,176,380
® 4 7, 624,50.

* The exFe&ed Fr'l'ze. & then
! 25
343 000000 X 33510338 + |,000,00 X m + .-
= |. 49372

It s unfair to Py 42 to erter this qame .
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Seckion 2.3 . Speddl Modhemotica] Expectortions

Q\_O_A—]: S‘h/‘dj “the C{utmn%es derived tromn RV whidh hawe

—

cevtoun  Stodistical mea\m(mss.

o EM) of X & often called the mean of X (or of de
distribution) and dencted os M-

® TL\E‘; ) 5EC.O'AC:I. W\DWle/vr" G'F X mloovt"' —H/\e WEGIM/V‘))
EL(X-m)’]

Ts called +the vartance of X (o of Hs distibution) ond
d@\/\O'\T:Q[ S \/o\ { CX)

¢ The eo nare oot
J ELCx-m)

(s Cdued 'H/\e S‘[‘cmelqm[ Cll-Q\/IDt‘RW‘ ot >< Otm' dE.V"U"'QQl S
2" pa Var (X)) =62

o} (m.s well as Vﬂf(ﬂ) [t a Weasure ot b\ow ‘he ATS"W“JWROI«’J
ot X & dispersed

(¢ "

- LAL[L. < LJMMLM
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\Vor (X) = EIX] - /UL1 (anavc//\ =EUK])

PO Var - El (K —m)7 ]
= E [ )(l-.?/l/\)( -'r//\?"]
= E[X] -2mE] +

EDC] Z2pp i,
-
(UV\I{:\OV‘W\ CJF%LM{‘ZOV} Let X hoave the unt d st
ovexy S — %lj " VV\EJ T{E’r)
- oy 2=\ W)
_ 2% Y ) y
PX GO = 2 - ol
Thew
» The \mean = ECO s
< | M (I
= X G = - X = =
— B
=i

b The 2" woment E[)GJ s
E[)@] = z ;‘(1,97( (xX) —= E % _12 — L. MO+ D(2M+)

AES e = Ad é

_ () (2m ] )
- 6

$o
61: E[)Ql]—'/uz — m | _i_

|12




.3 Iv\c\_eeal;
re dfﬁfers-fﬁw“
— -
Vor { = =
ownd lmrae V0% OO WWFl\eS nmove ALgFerskom U]

‘PROIP! (D) EloX+b) = aEBEX th T
(2) Vor (aX+b) = o er()() T

P (D Ts obvieus Fram the lneardty of EC)
(2) Vor(aX+b) = E[(oXth —E(%b)Y |

=E[ (oX= aEM)]

o E| (XK—E®) ]

I

= o> Var(X), [
E(}Qr) = z,_ég :("'F ) To coled the r—th moment & X.
ELO-M] "
= ———6:'_5,4{"']" s cled the (méex ch skewness

. 1 the ) uw_kw\oda&‘ﬂ CoAsS€ - GF X
skewed to the (et S\\jmvne{'ﬂc Skewed 1o the Y%H

‘mmmﬂllh Auﬂhu“_

T




Lt K- RV of discrete type.  Assume
Ee™ =2 e™ Px &
2 € Sx
s Eh-(“(e neay the O\F\@Tm +t=0. 1 hewv
M 7QG-'\ = B Lét)()

(s called +he mﬂmw{'——aeme/rm—\{mﬂ Londion (MGF)
ot X (or of the dicstwibution of X)_

- I(: we QVIUVV\@VM{‘E’ S)( . Ebubz)'“z | +h9\/1

@_ ASSUWME M?( (£) i‘- ’é‘ L?et \4— 25%:’93{). Themwm
2 ‘SLAFFor\- & X (¢ Sx‘:%l; 2,33

> Px(O = [wel ot et W My®] = 2.
N
= o

Px® =[ —l— et —i —]
Px(® = 5
S
Readl = € —_—_—;W —Fofmuj xelR S, o
My () = e MeED ) (A >0)

then



P MO = ECR) T the -t mament < X.
P MY = (R Me = () = eFpe

XES

= 9 4Tet pP() = E(Xretx)

2ES

P[ua t =,

B T X hos geow dish wl PMF
P)(Ci) = ?rfl? tor X =\,2,3, ",




and

E(R) = M'e) = PELrEe) pleem)
( l-——je{:)3 t=o0 — Cf’(‘—;i;

VVav (K) = 3
() = B - (Ex) = 4,
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