Sampling Error

-the error resulting from using a sample to estimate a population characteristic


- in other words, statistics estimate a parameter (like the pop. Mean) but    
aren’t exact, there is a quantifiable error due to estimation

How do we quantify the error?

Sampling Distribution of the Sample Mean

-for a variable X and a given sample size, n, the distribution of the 

variable ____ is called the sampling distribution of the sample mean.

____ is a random variable with a distribution assigned to it

EX:  Population of 5 basketball players

	Player
	A
	B
	C
	D
	E

	Height
	76
	78
	79
	81
	86


Population mean = _____ = (76+78+79+81+86)/5 = 80

We can take different sample of different sizes from this population and see how they estimate the mean.

Sample of size n=3

	Sample
	Heights
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	A B C 

A B D

A B E

A C D

 A C E

A D E

B C D

B C E

B D E

C D E
	76 78 79

76 78 81

76 78 86

76 79 81 

76 79 86

76 81 86

78 79 81

78 79 86

78 81 86

79 81 86
	77.67

78.33

80

78.67

80.33

81

79.33

81

81.67

82


Only one of the sample means is 80, by 4/10 are within 1 inch of  80

Take a sample of n=4

	Sample
	Heights
	

	A B C D

A B C E

A B D E

A C D E

B C D E
	76 78 79 81

76 78 79 86

76 78 81 86

76 79 81 86 

78 79 81 86
	78.5

79.75

80.25

80.5

81


Here no 
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is the same as the true mean, but 4 of 5 or 80% are within 1 inch.

If we took a sample of size 5, then 
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=____

In general, the larger the sample size, the smaller the sampling error tend to be in estimating ____________________ with ___________________.

The bigger the sample size, the better the estimate.  Notice that even though the sample means aren’t the same as the true mean, they cluster around it.  In fact,



_____________________

the mean of the sample mean, for any given sample size, n, is the true mean.

EX: For the basketball players µ=80

For n=3

_____ = (77.67+78.33+80+78.67+80.33+81+79.33+81+81.66+82)/10 = 80

likewise, for n=4     _____ = 80

Again,  
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m

= µ 

What about the standard deviation of the sample means, does ____= _____.

Recall σ =  

So the population standard deviation σ = 
[image: image5.wmf]2
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= 3.41

The population standard deviation for all the sample means of size 3 is
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Notice the std dev of the means is smaller than the std dev of the population.  Note: the std dev of the population, is the std dev of all the sample where n=1.

In fact, the standard deviation decreases as sample size increases.

	Sample Size n
	Standard deviation of ___ 

	1

2

3

4

5
	3.41

2.09

1.39

.85

0


If n=N the   ____=____=____ and ____=0

In general, for a sample of size n, the standard dev of the variable ___ equals the std dev of the variable x divided by the square root of the sample size




    = 
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We often call the standard dev of the sample mean the standard error of the mean, or SE MEAN in Minitab.

Sampling distribution of __ from a normally distributed variable.

-If x is normally distributed with mean __ and standard dev ___, then for sample size n, the variable ___ is normally distributed with mean ___ and standard deviation ____.

If X is N( µ,σ) the 
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Ex: Recall that IQ’s have distribution N(100,16). 

What is the distribution of the sample means for a)n=4, b)n=16, c)n=256

a) n=4

b) n=16

c) n=256

As n increases, ___ is distributed more closely about ___.

The Central Limit Theorem, aka CLT

For a relatively large sample size, the variable ___ is approximately normally distributed, regardless of the distribution of the variable X.  The approximation becomes better as n gets larger.

To Summarize: the sampling distribution of the sample mean

-If the variable X has mean µ and std dev σ, then for sample size n

· the mean of __ equals the population mean; ___ = ___

· the std dev of __ equals the pop std dev divided by square root of n; ___=____

· if x is normal, so is ___, regardless of sample size

· ___ is approximately normal if n is large, regardless of the distribution of X.

Distinction between the Sample Distribution, Sampling Distribution, and the Population Distribution

-Population Distribution is the probability distribution for the population data.

-Sample Distribution is the probability distribution for the sample data.

-Sampling Distribution is the probability distribution of the sample mean based on many drawn samples.

EX: Consider a balanced 6-sided die … 
the die is to be studied by taking random samples of size 10 and calculating the sample mean

Match the graph (from below) with the appropriate distribution. 

Population Distribution For Balanced 6-Sided Die ______
Sample Distribution For 10 Tosses Of The Die ______

Sampling Distribution Of Sample Mean For Random Samples Of Size 10 ______

A                                                

     B                                                     

C
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