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11-16-05
Lab 7:  Law of Large Numbers
RECORD YOUR ANSWERS ON THIS SHEET; DUE Monday 11/21/05

Law of Large Numbers.

1.  Rolling a single die.

(a)  What does the Law of Large Numbers tell us?

(b)  Consider rolling a balanced six-sided die.  There are 6 possible outcomes, all equally-likely.  Let X denote the roll of one die.  What is the mean (μ) of X?  _________  Justify:  
The law of large numbers says that for any quantitative variable X, the average value of X (
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) gets closer and closer to μ as we increase the sample size n.  Let’s test this out with the statistical applet, “Law of Large Numbers.”  Start Internet Explorer and point your browser to www.whfreeman.com/bps3e.  Click on “Statistical Applets” and then choose “Law of Large Numbers.”

Check “show mean” and “show roll totals.”  

(c)  Leaving the number of rolls at 1, click “roll dice” five times; record the five values of X:


________ , ________ , ________ , ________ , ________  Calculate 
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 for this sample:  _______


(d)  How close is 
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 to μ after 5 rolls? ________

(e)  Set the number of rolls to 15 and click “roll dice.”  The applet will roll the die 15 more times, for a total of n = 20.  What is the value of 
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now (estimate from the graph)?  ________  Is 
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 close to μ after 20 rolls? ________

(f)  Set the number of rolls to 80 and click “roll dice.”  The applet will roll the die 80 more times, for a total of n = 100.  What is the value of 
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now (estimate from the graph)?  ________  Is 
[image: image7.wmf]x

 close to μ after 100 rolls? ________

(g)  Based on this one experiment, in rolling one die, how many rolls are needed so that you feel confident that 
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 will be within .5 of  μ?  _________  Within .25 of  μ?  ________

(h)  Click “reset” and have the applet roll a single die 100 times.  Does the result agree with your answer in (g)?

(i)  Click “reset” and have the applet roll a single die 100 times once more.  Does the result agree with your answer in (g)?

2.  Rolling 2 dice and adding the results.

(a)  Consider rolling a pair of balanced six-sided dice.  There are 6 possible outcomes for each die, giving 36 possible outcomes for the pair of dice (all equally-likely).  Let X denote the sum of the two dice.  What are the possible values of X?  __________________________ What is the mean (μ) of X?  _________  Justify:

Reset the applet.  Click “more dice” once to get two dice.  Check “show mean” and “show roll totals.”  

(b)  Leaving the number of rolls at 1, click “roll dice” five times; record the five values of X:


________ , ________ , ________ , ________ , ________  Calculate 
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 for this sample:  _______


(c)  How close is 
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 to μ after 5 rolls? ________

(d)  Set the number of rolls to 15 and click “roll dice.”  The applet will roll the dice 15 more times, for a total of n = 20.  What is the value of 
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now (estimate from the graph)?  ________  Is 
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 close to μ after 20 rolls? ________

(e)  Set the number of rolls to 80 and click “roll dice.”  The applet will roll the dice 80 more times, for a total of n = 100.  What is the value of 
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now (estimate from the graph)?  ________  Is 
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 close to μ after 100 rolls? ________

(f)  Based on this one experiment, in rolling pair of dice, how many rolls are needed so that you feel confident that 
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 will be within .5 of  μ?  _________  Within .25 of  μ?  ________

(g)  Click “reset” and have the applet roll a pair of dice 100 times.  Does the result agree with your answer in (g)?

(h)  Click “reset” and have the applet roll a pair of dice 100 times once more.  Does the result agree with your answer in (g)?
3.  Conclusions

(a)  How does the mean of the sum of two dice compare with the mean roll of a single die?

(b)  The formulas from section 4.4 can be used to show the standard deviation for rolling a single die is 1.71 while the standard deviation for the sum of two dice is 2.42.  Why does it make sense that the sum of two dice shows more variability that the result of a single die?
(c)  Let X denote rolling a single die.  If 
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is the mean of X based on 5 rolls, what is the mean and standard deviation of 
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?  _________ , __________  If 
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is the mean of X based on 20 rolls, what is the mean and standard deviation of 
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? _________ , __________  If 
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is the mean of X based on 100 rolls, what is the mean and standard deviation of 
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?_________ , _________  Show your work:
(d)  Let X denote the sum of two dice.  If 
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is the mean of X based on 5 rolls, what is the mean and standard deviation of 
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?  _________ , __________  If 
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is the mean of X based on 20 rolls, what is the mean and standard deviation of 
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? _________ , __________  If 
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is the mean of X based on 100 rolls, what is the mean and standard deviation of 
[image: image27.wmf]x

?_________ , _________  Show your work:
(e)  Do your answers in parts (c) and (d) support the Law of Large Numbers?  _______ Explain:
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