) Unit-m
Jwo Handom Vadabls Qi

Jwo- siandlom vorio-Ga : fat, S fre Aany)&. Apace mocm?}aﬂ

Ltth scanclom .e.:z/gwinmnf‘ E and Pcwm vaelaBlea X 2 Y he
Lo Zf.amo,iéonz.x thuﬁ ol no o eackh -olileome ,git. Lo,
Aam/O& x?oau, Lren X, 3 e wallool oo —oleme natonal
seiolom vociable "

Jwo »’%’7034 O,f " Pemensional oordlom voooble

) Rlsoxele

‘QﬂMﬁmmeL“‘ PR
Bi- vorinte, Disllbulion’s" " : ;

- PRP prass funclion of ()¢ 9 (0P 4 o Lo - olirmensional
dusosele  standlorm vasialb duek Mat P(x=%e )y‘[f"):’ Pf/'
Ahen. Py Jn voolleol psp\rais fonction of-( 23 prepvicted

r Zfﬂ“(w. voonaolilions m Wf’«,&f ' |

gy Pep 20 F s it

1 ) "

b tgj’, P‘if” e e LR | e
Mtw,w'ﬁ_@” 7 &%CK;\V)J» .Q-.LD' Loslrlious
RV aueh Jhat f(a-—d% £ M0 7‘+§_l;y-;'_ig <y < Uﬂ%}
than f(0) u called forL P Of (1) proviced followiiy
wm&&hmaﬂw%zw_ ; F
(r) f{j;f/‘) >0 £ty

(% / f ft‘x}y');‘?(%dg‘”’. L SRA : TR
Lommudativt Qubiibution fundlion (c BDF): I (x> P axe .
i 9p - suandom vosdiable Libhox Olsesate ox.. oonbruous Zhans®

e

Flay- P [ %2 <ylis oolbd cDF o (1)
Marginal prp GisBthulion of (1Y) 4g.( 1, ¥)ibe any

20~ R (MMWMJWW
Ao gioen by Plesrs) < 2Ry M R

: '."h :\ \“‘u !



2. Wkﬂf w&d&m&mfww*'m a‘f X A ?wﬂ o4
-J P(:/ J’L) é_p

de . c:l |

‘) Rvmmw%ae%mmn %)C.M?wu@
x () = J#("’)"‘ﬂ

1 Ly )= [ en,10 ol

dnolepenctrnt Roancton, Vasiatit, Y () e o 2p oliieratat
RY AU st Pr' e b, i Xond Y ane saiol Lo bo. 4

Aﬁ"g“‘-’-

|
\ 4 Mnﬁz/omntﬁ %

¢
LY ds o 20 CONLDY RV 4110k haf- 1 x(‘w)ﬂ Q,) /3/!
vBhen 2,y ase aqil bo 4e M:]awd.ut A .. A
WWAAM_@MM %L(x;s)):aa;;umw_@l
mmwprf o TR gy Oy {
PCX=2/y y) FLC LMGI %27 Waas, o . ¢
. 3 4
CPDO =Yy i U guwen gy Xf(rg YD inon, | R 6
P35/ - LI xpeey] L
‘-', : AX=27) Y 6
1K me Cfe % ‘gcx,y)m G\. Z’DMM P
RV, thun CDF%— X.M S (
T = ﬂ T 0 i (

Ay () - . M w1
| CDF ¢ ym?uxm (Y/x) ._(Lﬁ)' '
/ 2 AEp 1x(p) '
930? »LALOX?&ML? &wa&ntff/) 0&»% %C/\'nl‘i) {
ff;M A\ 5] 43 "ONILR X

& M(b's 3) | V) PCxay < 4 %)

Wk
e )

A s = - =




'o[ﬂ(”l Pix« {,“1-*;) 2—) b N

! ' f’f"" 'O;y-=7-) +PX=1Y=2)
H(f‘f”(m‘j = O'f%_
1 , T"'
(i PCX <) - %—'_.,5'7 POX= %0, e yi)
p(x=05Y=Yc) +Lf’(x=/>:f =)

lﬂ \7
f-.L T—L f—L +§)
rl l‘ ! - e " -g-_-' f )ﬂ +-—-——-)
ele "(O*O’EZ T4z 32 " 22 ["5

/"'l/

l
: ' - \32‘ P(X:Opffﬂﬁf)';é-—
=

% «-_@7 -f-O—f—B_f T+ J—'f'—"f@’:) *[’I{i— 3 64)
2
) ) & A3 ;
' #5% e " BY g o -

o BB
rg_éf-':/ 2= % : Vo Y
a . (V) P(xe 3,32 4) = 2 2 PO X ‘V.JJ.
| +(fe * 12 F *’?)

%

Hpeo - 3= -

;4220

POYS D
Sty 21 p(x 2 73»—-3_)

'J((-‘D 3};

- ’i_ag Pr‘Xe‘Xc,a»‘i yJ) N

wieo yil
"‘-(f’."'f.‘?'f@)*(“ T s')
o 2%y

e T30 % iy "ﬁ ;

22/4¢4




0’;)”(38 S/xa ) P(Xé I 8&8)

POX < {)
vl = e, . 9 » &
K W 3% 7
= 7
‘ 2F
- 2(,Y \7)
@) Px+3 S &)= .Q_P(x 20, ¥ =Y¢) u.,_f’(x j
A ) Jez d‘é’__f()( 1)3*y¢
1A
' "( "*o*“ﬁ ity ) o
/
x 32_ -)Lt"s 3’—,2_., 3!3#_7
- 9) PR P M'ﬁ%f&uﬁww L.Dm.u Zu,u
P(xsY)= ,c,(zxm&y))xmo,:) :/ /_,?-)

{I)Ju\o( e @ 3)

) MWM%AW& funre &f X and Y.
x/:f 1 2
PV qﬁ
l ezL gk 1k
9 g 0k 130

v

M( (? /&
£ g plx- LONE Jb)%kgajmgsth 1 [2])+'k /5] +458]
X0 Ji*! j 4 L] +L£=r]?k[_70]j*&0‘-ﬂ '

>k [#2) =1,
> p=d [Lf(x'zeaﬂ::z,)‘fj

.'-?—

I 2 w8, Fx(X)
% w 18k
{ EK kT Ilk 14k
l‘ 2 Tk 0k I3k B0k
¢y Plx=0) 2B q -—éL-f-é'&uf"l}_ J&k T _

J= v F2
Plx=1) 2Py ~6i+8‘&-*uh zzf&-iff_
J &
Pixsz)jsfgh*’ PN

] A

Xy

N Cf

b
Z
A
3




T —

8) Jotnt pHF % (X,¥) s j(?f;J) 2

g Jinel £

iy Mawﬂmaf ‘("M’Tﬁ jumfwh of X5
(iliy Showo X, Y oore urclipndlert RV
v) P(O<xg 2,2€Y<3)

e'”*ﬁcod dx =1,

Lof (i) Mf

_e*(otY)

il |

wanginot Sansity fere of ¥
gfa(y')ﬂc"ﬂ,ﬂ)d%

ﬁc'uj)

be (Hj)) A2D,m20 &

)0w93




(it X anrd y mwﬁw&»\f ﬁ[i) (Y 2ty
bb 7&(”‘)7{7(\7) ol

.-()Hrﬂ)

= greaayl. | g&rx 4
o X ard Y e Lmz&fauw{,em kv 337’ N2

W) P(OLxL2525y< D) | = (fatnn Iy
-, 32 2, 2

46 e M o tn o [ eYaly A -
4 [ gt [ o]

x
,Ze (F'H) ot =

1

J"

- 9' Al 0" .fp )C{&
1

*
e Tleeeldn:
2=0 = Ak

i erQ’ *’%T

o o T
(e7-et)fer o
,[",.e'a)C"* o

= 3297
wliin Oty 50< 22

Q) Tk POF of (1Y) e f () = 2 B S R

@')JM A O 3 ellenspise -
(i}.) Péng)jsg) r\f/'xd_ﬁ Jy( ';\ A

sl fJavmprdmes
X =

q%fL)+;1j¢a
Zf Q[gwl!?:? e/

1



(/\'L.DW’" a ib RVW

UMW ;two BV
0% ')a,'\.d V= h(m,
oint pat fuy (giflond 4 “f;d,‘?gﬁzm)w y“"““’%
(

oftur duso KV mmfgmb ) ,m,,iawﬁcm
«fuv‘{"(?j)ﬁ /_T}ff C")j)m\yh 502,1/)0% _%_ 1%‘/

@&5mﬁm¢:fﬂjﬂw@ww T
dd m/aupi,/b o} Ayt M?L{Lf_t‘ ?aL/J,< |
Ky(%j) Zq'{_\y O%{L:M{ | | |
Forol At paf of 9= X
8/ ,,qw[u,é /IT/frgyf"‘kV)
, AMW/%MW&LPV vey .
us L k]

) ’“-‘-“{7 - Al
e ax/ﬂ.u Y-
| / W 3J/av/
9% oL _’\‘}-; ¥ .BLL"D\%"’
AvS ""/v’-
i

\

J

*_




e L e KL
V*Tﬁa)

|, T =k
égaf ( i
wv (e, v) = lT[ijCK,y)
= L
7 erty)
.
V('%‘“’)
- UtVE
V'TL-
:#L+/
0l 302y
O£ L ¢
Yl 0VSY
OSUL V
) U
f uCu,'V)-Z it Qo iea Y
D2y |
O 4 O/w

oo
"

: ho U‘<; > U L V’<I7\£an%
o x,o_‘/(__& +)d1} ' 4PML%'}

G&+Odw
f(uw +f)"w :

[ uv’ +u:]

Fu () = Z-—Cu"’)'f/"‘j
_[44+/+/—%]
n L2y
=2(1-1)
| o.nol a;c.e,m\o(l,oudmi w
28 fy ()= X" ;2o Mﬂf o
A=

fa,(“) = ﬂ_fq} ) 'K%D




A=l g7
jf»)(JJ =74 ; 5Y20D
£y = (M) ¢ j}]('y') 2X and Y ove Lndeplastnt
ff'ﬂfjf’*f“ﬁ: e**.e"":l 5750
Y20

O ;Q&R)Lu}'um
'Fuva \')“/J'] Ocyu,; )_’j)

\/"': Y
J‘IW&M/U? wuutfmy Ry Vi
= X~

L T — —

f =
; -
‘: )= UAY %
=0
f o oWhy| gy -1 B4
| ¥ Yoy ou .= |
L7 Ya Bv l 2y Y
[ J j r., 3 m.{-"] ‘
™[0 1] o
o | =0 e |
i . L= =" M=
L funCe) = (Tl 08 == Fony
3 e"('l*y) PO b %
—c'u+\y+v) - . do.
_ -[Lu—u/) B4 e
X20 J;o 2] _%-
AW =0 v > 0 ey
sl E Q@\f S a-w
fu )= a_/,fw(ﬂ olws Erea
1+ » O

futDe J/ e*ﬂ"‘“"’du-

e e ——— i — . ol




ﬂ
L |

| (g% =?8rcu“v)dv-

—_— e KN EDE

() v>o0

g(u('u)’}/‘v‘b,u (4, v)dv
:‘-g.;q [’e_fzg:o

- .-q .

— [o-t]

=e

= f (1) —O)

- Axpected valis of 2D =R -

J/ (X5y) s o 20 eicerele v mmﬁcupxpm /m
e R, Jhan
Y E[geny)- 2 4——-\?“»}/)
wobeore. Pg«; = P(%= XHJ \gz,)
-*d/ﬁ (Y e o 2p wonlinvons RV wc%yamfl pipaﬂwb‘?

oA (’; At on
'ﬁ‘*"‘” EZ?Cx,y)] fjgﬁx;y) Fx,Y) ol dy.

:wamgg%mmvm%zp RV .

) ELEOT = fgen 4, (0
presf < E[[y(x)jjj’gco Foupdrdy whonfa() b moxginad
fw«a of X - -
£t _Jg@ [ T enp iyt
‘LJ GO fx () ol
2 ELACT= JRUp fy oy -
™ whaefy O G imanpas
Jhan, o T
Pmﬂ{r €[ rN] = fk(\y)f(nﬁ)dufzj'

i,? h(ya-gﬂ],fc'xﬂ)gt ;:] dﬂ |



E [h(:\.:})_] ij;‘ (3) f_‘f Cy)dﬂ | :;;T.f-(?)y)dxzjy (y)

U 9ap 1Y e 2 &Y e the pthematical opeclolion €f 4um
| hse Two RV s 2apunl Lo S of G indivicund

(-

UL a,(cfa.&byw E[x+Y]«E(x)+ E(Y) q9
&Eﬁg 'EZ:?H‘JJ':J‘ 7‘(’3(4—\7') f(*pﬂ)"e’“’({y’.
| = E(X) 7 ECY)

&) Efxy] £ ELIELY) hur if Xord Y ane wrdiperdint
! RV Than €[xy)=€frxJEDT
f F}wgé _; E[rY] :j.j 3 J F(7, JJ d'x. dj
9L X anrd Y s Mo%a.awéwt
| 57%-)3): F 0 %y GF)
e[xY] ;/j xy (0 fy x4y
Tl d [y Fy Gy
= ELAT- E[Y] :
s £fxy)~€[x]- €(Y] .
| Vmubinet ¢ Lot X he o RV ool €[x] be Bhe 2xpeclationyf
| X Jen ELK-—E(;QQ]L@@WM varionee o X ard &
dencled by Vax(x) '
| Gy Nor(vl E[x-eC)]
-~ E[x*+ &) Y2 X EX))
paknolo Ahat -
ELA-{-&_’]"n ELA)+ C.L&J' To *
Vo ()= €] HECY] = B2 ECD)
- &Lxﬂ-f £_E-(xﬂ"r-' ECLX)YELC)n s
E(wonst ~RY)= MEC&V). -
Var(£) =€ [ ] {ECY) 2 €0) ECX)
- E(x) 4 [E(x) ]2 [EC] ™
= €[r]-[EC)]" :

1 ] -




[ ) “‘ﬁ o s o ok, anal X da a RV Thn Var (ax) =0 Wex(x)

Puasf Yonlx) = € [x —Ex)] * i

10 Vfax) = E[ax— ECax)]

= Efak-BEX]]"
Los= B
= GLEL K~ E{x)_]
= C’(LVQJLCX) '
;)Jé b it A womt and X Js o RV San Vor (X +5
Paunof : Var(x +5) = E[ (x #5)- E(x+8)] * )
= E[(xHP) - E(X) —e(5))
~g [erE—-E)-b]
— E[x-E&x)]" -
x ool Y e ymmmmwawa-m cornl
, Vax(ax+5Y) = a Vs (x) + b Vax(¥)- 2ab cov(X,Y)
va[ . Yoc(ax +bY) = E [,Ca;g +hrY)—E(ax +bY)] L
“vorn(x) = €fx -€(x)]”

Yoo (ax, by) =E [Cax +bY) - E(ax) ,5(532'] ;
= E[ax +by—aE(x)—b E(N)] "= t[&zﬂ”&’?p;}’ﬂc
=t [o\"}_x —E(x )JL—r b Yy~ e} ) &

y +2a52x-—60<‘):§ zJ' 5(31}]
o EZX—-E(X)}’?-& b€ Z_y___g_(yj L
+2ab B [1x-E()] {3-6(_91__ﬂ
=0 Ve (x )+ b' Var(¥)4 2ab cov(x,Y)

)= Vax.(x)

2

| o~ Vardanes 1 4 X,) e 2h-RY Lhin co-V
| ;‘z ¥ and Y Ju denaled l:? cov (x,Y) pr Cwaq.i.*deﬁqd ot
W ar 2xXfint Jo wobuek muhb&aaﬁav&{vwwnf '
Albibution ooe salaled Lollh 2aoh0tdun

Lol
9 %

e e -

Y3 = == — T decl ¥ ed So il SR ———— e b R o
- - - - LY
€ tn u

to-solafion As 0 pragaws b diponclinee. o
b X ord J , — )
(k0 - B [Cx-pimyCu-pp] = €[5 e05) 13-
; OO/VL*)‘J) ‘ ¢

flj’ o T Y - | - | ¢

”
.

- A M~ A AN NN

- _$




° 1
Propetlees ;
D Cov(x,y) = E[xY] -ECT ELY] : ‘f“
Pogf: cov(X;) = E[Cx - ) (I-41)) |
| - £ [xY - Xy ~IMxt fiaply]

- £/xi]- £ [X el - L9 M ELp]
i | = g[xy] - €L E[Y] —-EZ?:)‘EEACMEM_
L{:; - E R ¥~ E[xJ ELY]

> May[&l (- S\[’,'(ysi) R | '
oy £falrpn) O )] % € [0 D
| 2. 0x= ) (1)) |
]! = @La"(x-/,f,)’j+- £ [(“j .-7;43)3'74 JE [O‘CX 'Hﬂ)Cy"‘f‘jjﬂ

| ot & [ox-pnt] + E[Y-HyY 1 29E [Oe-p0CI #4))

| p=€K)  pMy= ELY] | g gl ¥T]
| }_!.a"eLx--mﬂ?6[3/—-5(31]520%1”'“5’@2’ 2]
| —atvar(x)+Vox (Y)+ L GOVCY)J)

!

::(}{?(L-I-Cf{- bx -

b4l < 0 ‘ '
A Vou () Vor (Y) +2a tov (X Y)

MW y7s Wudlw ZAp n a -
[T> eov(x9) — 4 la (x) Verty )]<o
| [eov (6] "< 4 Var Ve (3)
| ECW('XJIQ? L_< ""'x‘—a"f' N .
' Jeov (x| <[yl RYTW.
ij - cov(x,Y) ‘ "%

KN .

[ eov(x,Y) </

FX FB




e S i T N A

Nefe : 99 e

Ddf b casff of o-relaliin =1, dthun tho RV ane A L
&Mm&f o -pa lodiom Lol

2) df - (o4t of wco- sulolion = —1, Thun The AV axeand
a0 he n.zﬁallm.i? Lo —gubatiol - | |

- DY wodff of ves-suloBion=0, Ll Ha RV are seidl Lo
be tun-suload -

4 %’ % X ond J MMWM RV Lun co-vartomer

_- % 9()3 =0 |
Eh Pagf : Cv(X,Y) = € (23] — EC]ELY]

- €[x1B €(y) - ERTELY |
;' é)mWA?V?@—MM%@.M'O-
| . ..

b 5 = wlcxoﬂ’) - a
g & Y il |

@ - x,9 e RVand a, b ol wondanb Lhaa.
cov(oxyby) = ab cov (x )
Proog s cov(Cn, W)= € [(x-pim) (Y- |
oV AKX,bY) =€ L{AX -€x)) 5 by .—gcg,y)}J
=E[ Jox-c ECo) [by-EE(DY]

=ak E[Lx-£(}§y-ED])
v (0K 5bY) =ab cov (x,9)

| 5 st g fint ottt ctbsiuics o ..
o ety Y Ctbetan p 2 v,

-_—

ST Y o S )

Ftnd a) Mean
di) Ves(x ) {Dala 1o
(Y Vo (Y) T2l =
av) v (x,Y) : Bl
gl o
LR &

~a ~~ . ~ r _— ~ ~ -~ _— _— a— - _-— - -_ - a_— - - p— .

L




LT I Sl . Db B4 TE g | YL

i R R R

e A . e — . .

(4) i‘li “LP(X"-'XL's:f-:.’yg) K

Eug ér(aw(xnu y JJ)-t—i_CO)P(x-o,y—JJ)
+ i_[t)b(x l,,:}ryj)
i(;'_)[ﬂ+o+o)+0(o+m 1/5)+“) (L 1)
5(3)”— i 5’__ P(x = A=)
- i.("“")P(K ')((‘,;t””"l.)‘f' i—(ﬂ’) P(X’x(,‘:j O\
= + im P(x-4( ,¥=1)
=D (0+0+VYa)+D £ 10 H/_,,H/%)

— !
— IR S

2

diy Ve (r) = €[5 *] - [eex)] "
E&("j QLXL P()\' N,y = ‘j\,)

AT
. (wn fplpa -l =Y )+ Z (0 P(x=0 5 ¥=35)
o 7 =1, 3=Y;)
= (04 040) 'fﬁ_("’)) P(x=l, 3.4,
*OC)’*('J('&OaH)
=
N .
= 2_ _
Vo O£ == (%)
= B o
d’

(i) vose (¥) = ECY) [a—:cy)j

1) _ g '4_ o T s
EQN-Z T i Y P = v-y)
ic—l) Plr =ni2d=" )+ (0) P(X~%i55=y0)
+ 2 (O pX =i ¥ 1)

x4
=) Lo +04 \}5)-1-0 1—(\)@3/5 -H/_,,)

Ewﬂrx
Vor (Y)= | ~(-3L)%-, %




e ———

“:W[QE’*«[LL@,L— -+ 1w, F) —Bnf s, k-bw T.)j*‘-AGif’u}}_T‘F

Q}L C ﬁ"tﬂ-'a f—tw 1) + &:n[mg—-—fon)j

M) o () = E‘LRUJ IE[ij[‘d]
£ e 2 % P (=% Y =)

.,é_xcf-f\ P(Sk xpﬁ»—u)-}i(o) PX A5 M=0)

i : | "“é——i ()P = X s¥=1)
. (D [N 0+0(0) +1 (Y414 0+ [ () (o) +C0)(Va)
oot tiseo [0 13ty
| ="/3 /&

BRSPS T

M(xpﬂ)m 0—- (__g

-—

T 9.) Lhe 40 PQLJ’ A 7(.00’\ é—@ ) = é 1(1 *Q'X QLx‘j)
| - W | f s 0=y e’l
I ¢ 1 Vas(X) “)I Voo (Y) @ty cov (x,3)

| % ()EWX) = j 13‘1(*)611

f :f (o) 4 = J (q,rx.-lr’lg Lr‘?\d')dy :

" m.‘sﬂ_—j.\

Fx (n) =
Fytg,rx_a + ;4:

i (q,m-y | -—9.';\)

A T e e T N AT X Sl i LT T

VB ﬁ B



http://www.tcpdf.org

