Section 2 Gomelation Coetticient
[ Conelation Coefficient
Der - If ux=E() and py=ELY), then
Cov (X, Y) = 6xy := EL(X=m(Y-p)]

© called the covarionce of X and VY.
¢ T& Ox =JVar(X) and Oy = Var(Y) ove Pas?ﬁve, +hem
_ Gv(RY) _ Oxy
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TS Cal\ecl 'Hne. Carn:la\‘r(m Coe‘FchTe,A a(: X and Y

ProP @ oy (X.Y) = ECXN = EMOE(Y) = EOXY) — memy
) Cov (X, X) = Vr(X).

© Gv (Y.X) = Gv(XY).
) G (aXi+t:Xa, 1) = 0,6 (X, Y) + 0:Cv( % Y)

PH () Gu(xY) = ELOR=m) (Y= py) |
= B[ XY= M —pyX + ey ]
= EMXY) — sax E(Y) = ng EOQ) + puxmy
= EOXY) - mmy
(b) Gv(XX) = E[(X‘M%)(X*/Mﬂ] = E[(-m ] = Vor X,
() Teivial.
d) Gv (GHX\ + 0 Ko Y) = E[((&XMGJXQ '(Q'/"l)(n"‘ Ol/"'?(:.))(Y'/“Y)]

= E [ a*(Xl "'”/“)ﬂ\( Y"'/AY) + al(Xl-/u)ﬁ)( Y"/MY)]
-— aiGV(Xt,Y) + O:.LCGV(X.‘;,Y).

* erk) In aeﬂwl. Gv(§a£XI_ HZ bJYJ) = Z Z aib_j CWCXLY_;)_
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(« Covowiance YE"'*“\”] behaves ike mu\'\'iFﬁca:\fon‘. )
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P(oo) =02, P = 03
O.E o .0-3 .a-z
p (1) =03, pP(12) = 0.2
Thc-n °.2 ¢ - > 2L
> E(X) = (0)-05 +(N)-05 = 05
> E(Y) = (0)-02 + ()06 + (-02 = | T
> Var() = E(X)-pux = 025 = 6y = 0%
> Vor(Y) = E(Y)-py = 04 = & = Jo4 = 0632

> Gv(XY) = EOKY) — saxMmy
= () 62+ (© (103 + (N:(N'03 + (N 02) — 05
= 0.2,

> F = Cav(X.%) /6}67( = ,/0—4 ~ 0.632.
| cast Sqtnare Reares:?nm Live
Q Whet ©© “the best’ opproxmaton & Y T o lew fmckion of X7

CowE.Iclw ‘Hﬂe mww*ﬁﬂuare SrYoy

K = K@b = E[(Y-(atbX)].

Word + find o and b Hhat minimizes K (@.b).

y=0+bx

* | error = |y-(o+ b=0)
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> Such min. Pa'fw’r on be O‘D'l‘mrb‘iﬁ’cl l::j 'Flmﬁﬂj 'Hne. Cﬁ-Rcc\[ Pﬂ'l‘”i' ot K ) T*e‘l SﬂlVTV‘E’j

oK _ 4 2K _
90«\—-0 w ab-o‘

* ExFﬂm:!;mS K )
K = ELY —2Y(a +bX) + (& +20bX + X)) |
E(Y?) — 2aMy —2bE(XY) +a* + 2abux +b E(X),

DTMHS wrt o and b aivts'-

K~ _apy 20 + 2L,
_%E_ = —2E(XY) + 2amx + 2bEQXD)

Equoting beth derivatives with zevs, we obtain

i a+ Mxb = My
Mxa+ EC)b = E(XY)

Solv'im3 -I-H(s SﬂS’I‘@W\ b'l: @lum-ﬁovns af\/e :

il %) R _ _
b= Var()()ﬂ _B:Yx_lol &=/ \:;/Ax,

* Tn other words,
y = a+ bl = My + bE-Mx)

¢}
= My + & € (x-m
May be casidered as the “best linear relationship betwesn X and Y, clled

-Hne, |ea9\' square. rEtaTESSEM l?me*



. Ach‘H-onm“g, the min. value ot K s / Chedk Loy yoenelt
min K (aib) = E[((Y-m) =G0 (Xx-m0)] = o (1-¢")
S lexds to
THM (D — 1 €p £ | oalways helds.

<
(2) f’-‘::l:l & Y = a+bX Hor some arstvts a and b.

P () With & ad b as before,
EL(Y- (+bx)' ] = oy (1-¢%).

z 0

So O¥UI=6 20 olwoys holds, which them Twples —1 €0 <1

) Y=o+bX Ao swme o &b
& K@b) =0 tor some o k b
& wmn. of K s zevo
= =1
& = 1

Indepwclwce ond Covvelation

THM Tt X and Y ave indepondent, then
ELutOv(N] = E[uTELv(Y]

T owy fanctons wco & vY), [orwic[ed all the expectatns exist.



BE) We will ovly prove this when X & Y ore discrete. Then

E[LLCX) V ( Y') ] - Z LL(“-)VIS) PX:‘( (:L:j)
2
= > U@V R« R, )
Y
= ( z_ UR) f;( (70)( % vV(yY) P‘( (3)) — E[DL()O] E[V(Y)J

* As A Cruc'l_ca\ Consec:lmemce‘-

CoR X and Y Tmc:le‘::&mclew‘l' =  (ov CX:Y) = 0.

Tﬁdtp. & used here

PP Gu(x Y) = E(XY)~EMEM <o

: BUIJ(' 'Hle converse Eia Vlﬁ“' ‘l'vue '(-VI 3@%'



	Honeyview_Note 17-1
	Honeyview_Note 17-2
	Honeyview_Note 17-3
	Honeyview_Note 17-4
	Honeyview_Note 17-5

