
X̄

E ( X̄ ) ' µ

X̄ '
'Xi
n

'
X1

n
%
X2

n
% ... %

Xn
n

'
1
n
X1 %

1
n
X2 % ... %

1
n
Xn

E ( X̄ ) ' E ( 1
n
X1 %

1
n
X2 % ... %

1
n
Xn )

' E ( 1
n
X1 ) % E ( 1

n
X2 ) % ... % E ( 1

n
Xn )

'
1
n
E (X1 ) %

1
n
E (X2 ) % ... %

1
n
E (Xn )

'
1
n
E (X1 ) % E (X2 ) % ... % E (Xn )

'
1
n

[µ % µ % ... % µ]

'
1
n

[n µ]

E ( X̄ ) ' µ

PLS 802 Professor Jacoby
Spring 2008

EXPECTED VALUE OF THE SAMPLE MEAN

I. Objective:

We would like to show that the sample mean, , is an unbiased estimator of the population mean,
µ. That is:

  

In order to accomplish this, we must calculate the expected value of the sample mean.

II. The Expected Value of the Sample Mean:

Our strategy is to start with the definition of the sample mean, recognize that it is a linear
combination of the data values, and then employ the properties of summations, and expected values
in order to reach the desired result:

   
Thus, the sample mean is an unbiased estimator of the population mean.


