Sampling from a Uniform Distribution – The Central Limit Theorem

Experiment: Rolling a Fair Die n times and Recording the Outcome – Simulation: randInt(1,6,n)
	Probability Distribution
L1: outcome
Seq(x,x,1,6)→L1

L2: probabilities

Seq(1/6,x,1,6)→L2
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Population’s Shape and Parameters
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  μ = 3.5

  σ = 1.708
	Samples of Size n = 10

randInt(1,6,10)→L1
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	Means of the selected samples
sum(randInt(1,6,10))/10

mean (randInt(1,6,10))
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	Distribution of Sample Means for Samples of Size 10
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	Samples of Size n = 30
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	Means of the selected samples
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	Distribution of Sample Means for Samples of Size 30
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	Samples of Size n = 60
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	Means of the selected samples
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	Distribution of Sample Means for Samples of Size 60
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Sampling from a Binomial Distribution – The Central Limit Theorem

Experiment: Rolling a Fair Die 5 times and Recording the Number of Ones Obtained      
	Probability Distribution 

L1: number of ones obtained

Seq(x,x,0,5)→L1

L2: probabilities

binompdf(5,1/6)→L2
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Population’s Shape and Parameters
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	Simulation

Roll a die 5 times and record the number of ONES obtained:     randInt(1,6,5)  
Record the number of ONES obtained in a table. Do the process 10 times (press ENTER 10 times)

Find the mean number of ONES obtained.

Another way

We can think that we have the binomial distribution for the experiment and we draw samples of size ten. Each member of the sample represents the number of ONES obtained when we roll the die 5 times.        randBin(5,1/6,10)

	
	Samples of Size n = 10

randBin(5,1/6,10) →L1
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	Means of the selected samples

mean (randBin(5,1/6,10))
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	Distribution of Sample Means for Samples of Size 10
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	Samples of Size n = 30
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	Means of the selected samples
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	Distribution of Sample Means for Samples of Size 30
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· For the larger sample sizes, most of the x bar values are quite close to the mean of the parent population mu. (Theoretical distribution in this case)

· This is the effect of averaging
· When n is small, a single unusual x value can result in an x bar value far from the center
· With a larger sample size, any unusual x values, when averaged with the other sample values, still tend to yield an x bar value close to mu.
· AGAIN, X bar based on a large n will tends to be closer to mu than will x bar based on a small n.

The Central Limit Theorem and the Distribution of Sample Means x-bar

Suppose that a variable x of a population has a mean ( and a standard deviation
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. Then, for samples of size n,
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· The standard deviation of x-bar is called the Standard Error of the mean
· If x is normally distributed, so is the x-bar distribution, regardless of sample size
· If the sample size is large (n ( 30) , the x-bar distribution is approximately normally distributed, regardless of the distribution of x.
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