MTH 461 23. Mean, variance, covariance

Definition

Given a vector
X1
X = | e RN
XN
the mean of X is the number
X1+ ...+ XN
myx = /\/

Notation. For a vector X € RN as above, by X we will denote the vector

X1 — Mmx

~

X =
XN — My

We will say that X is the demeaning of X.

Note. my = 0.

Example.

X=[6290 79 70 55]', mx =71
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Given a vector
Xq

the variance of X is the number

1 & ,
Var(X) = > (xi— mx)

Note. Var(X) = 1NXTX
LTS . A NeX = & F bx;-mp)
'l:‘ X XK= N T izt
dok product

For a vector
X1
X = . | e RN
XN
we have '
2
Var(X) = SN2 : (xi — x;)
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Given vectors
X1 Y1
X=|:], Y=|:]|eRrRN

XN YN

the covariance of X and Y is the number

Cov(X,Y) = Z x;i — mx)(y; — my)

Note.
1) Cov(X,Y)=1XTY = L%y
2) Var(X) = Cov(X, X) 0

For vectors

Xq Y1

|, vy=|:|eRrVN
XN UnN

X =

we have

Cov(X, V) = 555 2= x)(yi = y)
i,j
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