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Suppose we are studying two variables x & y simultaneously. A statement of
possible pairs of values assumed by x & y, together with the corresponding
probabilities, is called bivatriate probability distribution or joint probability
distribution.
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Where p;; = joint probability of x; and y;
The marginal probabilities are given by
Marginal probability of X = x;  p;, =X pj;
Marginal probability of Y =y; py; = X; D
Some important formulae :

m n
E(p(X,Y)) = ZZ (X, ¥y

i=1j=1

So from the above table,

m n
E(X) = zxipio and E(Y) = zyjpoj
i=1 =1
m n
E(X*) = zxizpio and E(Y?) = Zyjzp()j
i=1 i=1
m n
E(XY) = zzxiyjpij
i=1i=1

of = E(X?) — (E(X))?
of = E(Y?) — (E(Y))?

cov(X,Y) = E(XY) — E(X)E(Y)



cov(X,Y)

Ox0y

Correlation coefficient pyy =

Regression equationyonxis Y —E(Y) = Byy (X — E(X))

Regression coefficient yonx, fyy = Cova(f'y) = pxyz—y
X
Some impotant theorems and results :
» EX+Y)=EMX)+ E(Y)
PEEX+Y) = XL X (g + yiypy

= Xt Xj=1 XiPyj + Xit1 K= YPij
= 2t O Xioapy) + Xi-1 (0 Zita py)
= i1 XiPio + Xj=1Y;Po;
=EX) + E)
» If Xand Y are two independent variables, then E(XY) = E(X).E(Y)
Pf: If Xand Y are independent, then
P(X=x; nY=y)=PX=x).PY=y)
= Dij = Pio-Poj
So E(XY) = XiL; XF %Y pyj
=it X XiYjPioPoj
= Xiz1(x:pio Z}l=1 YiPoj)
= Xit1 xiPiE(Y)

= E(Y).E(X)



> V(X;+ Xy 4 e +X,)

=E((X;+ X5+ .. +X)—EX; + Xy 4+ e +X,))?
=E(EX, —EX))’+ EX, —E(X)* + ee. . +E(X, — E(X,)?)
= V(X)) + 2 cov(X; X;)

i<j

I #]

It comes from the square formula. As it was told already that we get the
formula for variance from
2 2
Q=1 %) = Zisa X +2 Xy Xjog X%
i <j
2
=Xi=1 X + Xt X1 %%
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