Bias, Variability, and Sample Means

· Bias 

· A statistic which estimates a parameter is unbiased if 

· An unbiased statistic may fall above or below the mean, but over many samples, it balances out.

Look at p. 353 – 354.  Note:  We are taking the mean of the dice totals each time and doing this 10,000 times.

As the sample size increases, the sample average gets closer to the mean.  The variability is decreasing, as is the bias.  Eventually, our histogram approaches the Normal model.

Central Limit Theorem

If 

                                                 :

1. have a mean equal to ( (the population  

      mean)

2. have a standard deviation equal to 
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      (proof is on pp. 356- 357)

4.  

The approximation improves with samples of larger size as in the dice example.

Assumptions:

· values must be sampled randomly (SRS)

· independence – values sampled must be independent

· 10% condition – sample size is no more than 10% of the population size

Law of Diminishing Returns

We know that the standard deviation decreases as the sample size increases, but…

  If n changes from 1 to 4, then the  st. dev. decreases by 
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.  If n = 16, then the st. dev. decreases by another factor of 
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 or by 
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of the original st. dev. (when n was 1)

Ex:  Kindergarten children have heights that are ( normally distributed with ( = 39 in. and ( = 2 in.  An SRS of size 25 is taken, and the mean is calculated.  What is the probability that 
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will be between 38.5 and 40 in.?

Note:  If it was just P(one child between 38.5 and 40), we would use (.  We have an SRS of 25 and P(mean of 25 between 38.5 and 40) so CLT applies and we use 
[image: image7.wmf]n

s

.

Note:  

For a proportion,  
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For a sample mean, 
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Let’s read pp. 360 – 361  “What Can Go Wrong”

Ex:  p. 364, # 30
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