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THE SAMPLE ARITHMETIC AVERAGE
(arithmetic mean):

its expected value is equal to:
. 1 1
E{X}= E[E{Xl} + E{Xs}+...+ E{X,}] = - -nE{X}=u

and its variance equals

A(X) = B{X-B{X)P)=F {[

X1+X2+...+Xnur}
n

= LB ) (b (K ) =
B{(X; —p)?}=c*X) i=1,2...

E{(Xi =) (Xp —p)} =0 i #k
L 5 L
= om0 (X)= w0 (X)
Conclusion: the sample mean X is a consistent estimator of E(X)

(the bigger the sample size the more effective is the estimator).
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mean square deviation about the mean

of 1 ¢ .
g2 def = > (X - X)?
=1

n

BT = L B0 X7 ZE{ (1~ X)P}
= B ) 2 O =)+ Bl X0
*ZE{ )(X - u)}—*E{(u X)X —p+. Xy —p)} =
:2E{(M X)<X1+nX p)}:—QE{(M—X)Q}...
= %naQ(X - E{(p-X)*}
= P(X) - o%(X) = LX)
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THE SAMPLE MEAN SQUARE DEVIATION

(ABOUT THE MEAN), cntd.

The bias B is equal to:

n —

1— — 0 for n — oo

For this reason we introduce the unbiased variance estimator:

n

9 def 1 >
§2 5 — > (X - X)?

n— :
=1
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THE SAMPLE CORRELATION COEFFICIENT

— for a 2-D RV

recall:
E{(X - MX)(Y - MY)}
oOxX0y

CORR(X,Y) =

it can be shown that the appropriate estimator of the correlation of the
pair (X,Y) is
S,

zy
p=_-*
Vv Sffﬂ \% Syy
Sea = Z(Xz - X)Q Syy = Z(YZ - Y)Q
i=1

=1

where:

POINT ESTIMATORS — FUNDAMENTAL FORMULAE



