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Brens A A, >, An. P(&)=py, N lage. Bs sall, evencs Tudeps or “wankly’
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XBin(n,p) . et Nsm , pDo , A =NP s hold Oweonrt , p=i.

T e - -

(X Y e
. Fud what happass 10 Plx=k) = (%) PP, Kk fixed, 1_U_+—“«) =°.
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oo s et - 24
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P(X?l) = |- Plx=0) & |— e—hkv/ol = |-e”
' LQcturq, 12
f Dtsm Continuows 0
X X

PMR, P (X:I) PDF . ‘F)[‘l)‘;vfkg)o(:x) =
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- CDF: Ko) =Plx£x) COF: TFx () =Plxex)

Bu) = Sg'xP()(—O) Voyl)( ELX")-[E(X)) E (X =j_: xfoodx / Var(x) = E(*) "('E(X))l

PDHPmbab.h‘M dewsityfunction)
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Lo “5
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F—'*—" rand.ovby point v Du b7
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A
Foo :J_oo fede =Ja'ﬂ")dt = ) X fasxsh
| ¥ x>p

g0 = = dx t—&,lk = ZLT«» (b2) (bta) = (b))
EO0A'ZENY) =2 nead POF of ¥
r’f- f00 dx (Law ot e W\O"hgums of Stutisrcom )[LOTTY
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Vor (k) = E(u) —{Elw)* =¥ Jhe
=L-% [T
. 4 1z
nifo 7 ersel

et UwUndorm(e,1), P be o DR (ossune. F ¢ STVTC‘tij frrecssing , At ruows ),
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VM Lot X = F (). Then X~F, . P
CReof, PXxsx) =P(F'MW) =)= PU=F))=Fx)
Lec—{:ure, \7)

UV\NQVSAL"MQ of Uxnt. . -
 Let F be o contingous , senctly woressivg (DF. Then X =2F (U)F T+
U Unk(o,1). i

Alsos 1T XWF , then  Fix)w Unit (o, 1)

FO)=P(x<x) , T2 =

o Le-tF(,l) o* x>0, l:xr(‘)) s U Uit (o,1), Simdae. X~F, F7(U)
= P 2 = l=u) AT | =i

[—(L ~~ UurF(O/l) (sy v_v\me‘D\rj 0t wuniform) g"}:———",

O-tblk 55 Wit on gume iwteruel . S

hon-fiesr  Usuolly [eadls +o noN-tiniferm. - .
Ludep, of RVs Joint. COR
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Al X sas, K Joime PMT
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B@i= L 2e ¥ dizo 1 o) 15 on odd fucem e 9= 900
they § ° o =0,

Vor(2) = BE(2Y) - (B = 5(2Y)
~ ) CO— B o5
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Nottion Dy te Stdard Nomal COF

= 'ﬁi 3: e ot B2) =2C) by oy Mikethy |

LG,C't\m | 4

firce wowme. Getovul (mouen<  Lopd wiemantt
Zw Nl L oR: B, E(@ =0, Un(2)=EY = JEE)=e =
~2 W N(0/1) Symmetry 5_,0 2o e Tz
let X2 m+02 | mel (mean/[omton), >0 (SDSle) odd.
Thew e say X AN g | g:.&éﬁ‘i =5 Gtowdardlization.

EX)z 4, VorO=¢a

Vor 00= E ( (x-goo3-) = E&» - (Bo)*

or (x+c) = Vwo() Voarlx)>o0 . T VorlX)=e, -HMV\P()( a)= )olwags hold} forr
Var (¢ X) = C*Varlx) medl,,
Var (x+Y) 2 VorlX) +Vou LY ) T1n Goraral , Tt com be equat 3t XY ivclep.
Fw PoE ot XNm o).

COE. Plxsx)= p(x’** < X2

X"M
(i 4 -
X =g TER) NM/ ) H OGN, G, et tedep.tan Rt
Ry

X=Xy N (M, 074 732)
£%-95-99.2% Pue. X Nim, o>
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X i 042,35, X% 0,1,4,6, ~-~

B0z xPlx=x)
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M&—(‘%&}x _)le ﬁ .)vk n
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Ag%wle"
= et L) MY
\ - ﬁ *—:":Le.
vcurl,k): e L :@ k;‘ N
i‘ .\f_l; = et
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X‘BTM lV\/E?
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i provxeu\-n\ou\ Pistubution , parumeter N

Vor(X) ot Bivnp

X=T, 4+~tDyy T 98 Borutp) X2 = Inm 10 4 20T, 421 Ty 3o 2T Ty

LB = BT £2(2) BE(LIL) , twdirr ot Swecs on both. ), 2

=np t V\LV\-])?L‘V\P‘\- np~ np

Vor () =E02) ~[EW)" = hp Sp> - 1P S = p -~ 1p” = “P“‘P)

 Boe LOTUS +r diser.  anmple Spae

Lhow Elgm) = Fyw Px=n)
v Px=n = 2 9( X)) P({s3)
T S

srov\w‘g/su—) wa g touppel
é&m)qix{S)) P({s3) = {sgmg mzi{sl) = 23 ) P(X=x)

Lecture U

XV“'ExpoOL)

- POR ke ,x>p(°oft«orw>s¢) volte, . [ 2e M= ~|

DE: Py = j re*tge = [-e™ o0

Lot Y= DX, then Y wBrpe (). Sinee Plrsy)= P(x <L)= e
- Lee Y wBrpolt) , Hind G awd Var(Y)

&) S°°7€"d7 =bve’)s +5o€ G‘VfD

olu-dv, V e/ ° I
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- bGevem| Gxponentio
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Pxzstt [ Xzs)=PXzt).
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P(x75S) PX=9) o ~ €
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for ¢me L.

Broat: Let F be tie OOt X, GO0 = PUCX) =I7F0O. premaryless propersy
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G(2) =W, G(3) = @tt)P NN G(a) GTR

qmt)= ¢ * go Gct) =6 @)" ﬁ,r Qny reul X790,

T=] = = (e.mf- e o X
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on Gone (~a,a) , >0

| Whj Moeart. .ﬂ wo! ) . n-th Woment .
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let X have MGFE  MEE).
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BE(X".
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® 1+ & hos M&T My , Y hos M&F My, X, Y Jndep, ten He METF of
x+Y 3s £(e ) = £() BR™) = Mytt) Mri).

ex stem(m M) =B (e™) = pett g

X 4 Rin (n,p) 2 M= i’et““?
2AN© ) D M) = ﬁ etz’z/é oz

“EL e
Loploce bule of Suxession
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flplSn=k)= B

PSn\))Prion |

' NS does
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Mo =B(x) , Ml0) = B) - M(0) = BIC),, . .
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Llet RwN(o,), Find all wowewte }
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Jaing PDE £00Y) suh thet P 0x1)eB) =5é+v<,y) dhcky ,' Jvdepaydonne.

erting. Ml | VXY are wdep, Tt
PX=0) = 2 P(xax,=y) (dspete) | Flxy) =FHx) Fy)
'f' Y ()') j fx o 0LY) dx (continuous) ’ w"m’

P(X=X,Y>y) P(x-x)(ivr—y))
“ P(X-;V) 'Bro")f'f(‘/) koptinaous
Jont PDF Ostant on thet SquorQ , O Outside.,

"7//)’5 ic / 0=X=], 0oLy <|

78 U'\l-forw on Sqmre,i'(x—/\/) XY 6—[:0/']3

0 , othawWise .
Ttegral s orea, C= g = |. Mogirally s X, ¥ ore Tndepoadent Unit o1
2 Unt o dise xy?s
ﬂ‘ Jo)nt POR 2 {/7[} /:.I%:— KYDQ‘FGV‘-dm GmrM )‘—Xf—ﬂ“ YiJi—)—(l
& X Con have - othuwise
e Y5

© leoew

:Ioiwt, ,conditonenl , MOY‘G]'MO\‘ drgmlpu-wm

Jowe  cDF FOoy) = Plx=x, Yﬁ);)ﬁ A
Cortinuous coses Joiwe PO+ f00y) = Ghdy Flvy)
P( ) ed) = II fuc,y) dedy

Margival POE of x:f fouy) oty ;Sﬂ foondady =] plways.
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XY ore jdep o fey(vy) = fi(» -FY ) for il %Y, fre)
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fouy) = Lw P XY dopalear, Vg X2

o , otherwise
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: VX wUnit (-Tg 30 )
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F AT
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Thon £ = [ 7 qouy)ouy dieoly

Theorew . T XY are independent, then EXY) = EOE(Y). (ind@yendmt tmplieg
| Uncorrelortes )

;ﬁjzt (lomvmous Cose. ) KLXY) rr)‘)' 'Fx(i)'ﬁf(y) M‘/

e E()O

| = EX)ELy)

2 XYV Untlod o Byl Lo, fL Lo dedy
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= 2 fllenduly 2 U O -39)) dy =of ) Loy-Fryay o)) Koyl Mo
B O (A O Sy Bt

hUV\)"LlL) 3

: E[.M)"B)Eur) ( EM‘HJ EU"‘)TEU’)
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prm——

L lee X = H timt 'Au'(d»\, so XIN «Bin(N.p) Lot Y= # ot hatca. .
SOF)Sj‘X_—L\]L p_‘\“d Joine PMF ot Xy ,
- Pix=y, Y=3) = Z\P(X —I,Y—J ' Naw) P(N=n)
= P(Xﬁ \‘&k\lw*w,)P(N_s—tj) s
UM plad . e N egd N8 o { ¥ (Jt?)‘ )(e"ﬁ%&‘l_)j)

L'&D‘ o J!
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»
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Mumnomig.lA | e O bt
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XA Mt (7). Fnd mangl. distribuion ot X;. Than X~ Rinln, p;)

BUG) =hPy , Vanl(X}) =105 (1-P;)

Lumpeg Bopucey

X= (Xi, %2, ~oXie) V= Mattig (1) i~/ Pr))

leg T= (X Xa, Xyt o), Then ¥ Mutt, (1, (P, o, Bt~ ))
it ib

X "‘Mu\‘tlﬂ,};) WSNQM X, =1y, (Xa, >, Xi) WMV\"t U"“"l/ (p/,~~p0)) with
= Plbemg tn Gegory 2 | hot in Cortegary )
A “wew D W gy

Co\uckg Tinderview  Problem,

| 'W\@ Q\A;@ s dmnbm“ of ¢ Twrth x'“f‘)“"é{m") Find POR of T.

" %72 2
’C)- “t):P(XstlYl)~ I -'-e"y—LQY}H -
Ggmwbj *7’( '\"’") Y J‘ 'Y}x tm _J_. -"7
=Y *ddy
POF, Flo) = B e Lo V% o
:j‘j *mty)olr

. ) Y7
\-‘E—\L Ye"(; Yy de'.
U=(+4*) y*/a ‘k“,’@
du=(]+4%)y dy

N{© 1) PR

 Plxs tlYD= mewmlv-r)”"hy N F (Y1) ©0dy (lowst oo Prob.)

G () = B -8) (Y-2))] = E(XYJ ~BWELY)| St EXY)- BROEY)-Epyary)
- Fropertiesy () Cov (X,x) = Uar) () Cov (X, ') = Lov LT X ) = R -EX)ELY) FERELY

) Cov(X,c)=20 # € isa ansnt @ CovicX,Y) = C*Gvlx.Y)
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16) o x+‘r,2+vv) CW(X/ZH‘COV[K W)+ Cov(¥2) +Gou LY, W)
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Cov (X, Y ) 2BLXY) —EOOEL) =E(2*) ~EL2)E(z?) =0

But V@g _(kp_mmt. S Y s o function o‘f- X, ad,www&w\
Qe_ﬁ:lCorrLX,‘r)z‘yTXg%f] v s IE)|
Theaom: | = Gorn (4, 7) <1 (fom oF Gauchy~Schwara ) |
- Bt WLOG ( without the lost of gwwlﬁa)n.c«ssm XY e gtawlarolizesl , et (o rr(X, 1) 20,
OsVav(X’r‘r): Vor 00 + Var (V) t 20ov(x,Y) =2+20 —{Se':i] v
oxlloy (x=Y) = Var (x) + Vor(Y) = 2bv(X,¥) = 2 2P~ ———
ex G o Muginomial

Fnd s e

Xy, X)) v Mutefh, B) LTovlx, Xy)=c
el Cov (i, X)) for adl 1, 3. Vo D4 #%) = hPiti-p)+ps Unpy -+ 2¢
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fnite fpuism (G UPUEp)
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+{log Nerwar)
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~latn) oy
tw)= e S &=y
Tronstor mations 1,0 K |
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Joint POR o{~ 7 s fy[?) fs?(;’(') @7j@b?ﬂ% ,
2 Ten P obs. of deferminant
%—[R;d)&] (_QZ "’:,T 4
Convolution (suws)
Let T=x+Y.XY judep,
Diserere 2 [P(T=4) = 2 POX=3PlY=t-x)|
(oretivtugus 2 Hﬂf)ﬂ_lﬁc o)ty () dﬂ sne Fotr) = P(T<t) = E)(X*Y <t |xex) 0w dx
- J-: Prlt-x) £y ox)dx
e« prove existewe of ohjoct with desired properties A.Mmg Prob.
Show PH =0 fir o vomolown 0bjert.<
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0lp)ects Whuse soore is ort lewst TLXA
Soore. of ruwdom obJa—e
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