Math 217
4.4:  Law of Large Numbers

Let X be a random variable.  The Law of Large Numbers states:  The average (
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) of the observed X values in many trials must approach the mean (
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) of X.

Example:  Toss a fair coin.  Define a random variable X as follows:  
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1. Make a distribution table for X.

2. Find the mean and standard deviation of X.

3. You toss a coin 5 times and observe:  T, T, T, T, H.  Calculate 
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, the average of the observed X values:  
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 = ________

4. You toss a coin 10 times and observe:  T, H, H, H, T, T, T, T, H, T.  Calculate 
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, the average of the observed X values:  
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 = ________
5. We found the mean and standard deviation of X above.  

a. The mean of the 
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 distribution = the mean of X because 
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 is an unbiased estimator of µ.  Therefore, the mean of the 
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 distribution = _______ .

b. As the sample size n increases, the distribution of 
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 becomes less variable.  As we will see in Section 5.1,
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.  Fill in the following table for 
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:

	n
	1
	10
	100
	1000
	10000
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6. According to the Central Limit Theorem, when n (number of observed values) is large, the sampling distribution of 
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 is approximately normal.  In n tosses, if we get heads less than 48% of the time, then 
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< .48.  Use Table A to find the probability that 
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< .48 in 100 tosses.

7. Use Table A to find the probability that 
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< .48 in 1000 tosses.

8. Use Table A to find the probability that 
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< .48 in 10000 tosses.

9. How do your results in #6-8 illustrate the Law of Large Numbers?
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