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Var(X) = σ2 = E[(X − µ)2] µ = E(X). (1) 

Cov(X, Y ) = E[(X − µX )(Y − µY )] (2) 

Cov(X, Y )
ρ(X, Y ) = (3)

σX σY 

Var(X) = E[Var(X Y )] + Var[E(X Y )]. (4)| |

E(X)
P (X ≥ t) ≤ . (5)

t 

V ar(X)
P ( X − E(X) . (6)≥ t) ≤ 

t2
| |

fY (y1, y2, ..., ym) = 
� 

fX(x1, ..., xn) (7) 
(x1,...,xn) : ri(x1,...,xn)=yi 

∀i=1..m 

� 
fX

�
s1(), s2(), ..., sn()

� |J | , for (y1, y2, ..., yn) ∈ Y ⊆ Rn;
fY (y1, y2, ..., yn) = (8) 

0 , otherwise. 

where, 

Y1 = r1(X1, ...Xn) X1 = s1(Y1, ...Y n) 

Y2 = r2(X1, ...Xn) unique X2 = s2(Y1, ...Y n) 
. . . . . transformation . (9) 

Yn = rn(X1, ...Xn) Xn = sn(Y1, ...Yn);−→ 

1 
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and 
∂s1 ∂s1 . . .
∂y1 ∂yn 
. . .

J = det . . .. 

⎡ 

⎢⎢⎣
 . . 
∂sn ∂sn . . .
∂y1 ∂yn 

⎤ 

⎥⎥⎦
 (J acobian); (10) 

and 

is the support of X1, ...Xn : X = x : fX(x) > 0}.X {
is the induced support of Y1, ...Yn : Y = {y : y = r(x) for all x ∈ X}.Y 

(x1, ...xn) ∈ X ⇐⇒ (y1, ...yn) ∈ Y . (11) 

If Xi ∼ N (µi, σi 
2) and all n Xi are mutually independent, then 

H =

n

i=0 

aiXi + bi ∼ N ( 
n n

i=0 i=0 

2σi 
2).aiµi + bi , ai (12) 

If Y ∼ N (0, 1), then 

Z = Y 2 ∼ χ2 
(1) (13) 

If X1 ∼ χ2 and X2 ∼ χ(
2 
q) are independent, then(p) 

H = X1 + X2 ∼ χ(
2 
p+q) (14) 
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