Math 217





Name: _______________________
Lab 5b:  Binomial and Normal Distributions
Computer # ________
Due Date:  ______________
1. You can use any computer with an internet connection (SPSS is not used in this lab).  Start Internet Explorer and navigate to the website for our textbook:  http://bcs.whfreeman.com/ips5e/
2. Scroll down and click on Statistical Applets under "Student Tools."

3. Choose the Normal Approximation to Binomial applet.  Read the instructions at the top of the applet, then scroll down.

4. Set the number of trials (n) to 5 and the probability (p) to 0.5.  In the resulting graph, the orange rectangles show the binomial distribution B(5, 0.5) and the red curve shows the normal distribution with the same mean and standard deviation.  
a) Viewing the orange rectangles as a histogram, describe the shape of the distribution B(5, 0.5): __________________
b) Use the slider to slowly increase the probability p.  Describe the shape of the distribution B(5, p) when p is more than 0.5: __________________
c) Use the slider to slowly decrease the probability p.  Describe the shape of the distribution B(5, p) when p is less than 0.5: __________________
d) Return p to 0.5.  Notice that when n is small, the normal density curve does not closely approximate the tops of the rectangles because there are just a few, very wide, rectangles.  (I call this a "chunky" histogram -- it's impossible to closely approximate such a distribution with a normal density curve.)  

Use the slider to slowly increase the number of trials n.  Using your own judgment, after looking at the graph as you move the value of n, answer the following:  
When p = 0.5, about how large must n be to make the normal density curve a good approximation to the binomial distribution?  _________
e) The usual "rule of thumb" states that B(n, p) is approximately normal when n is large enough to satisfy both np ≥ 10 and 
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For p = 0.5, what is the smallest integer n satisfying this condition?  
n = ________ (Compare with your previous answer.)

f) Move n to 5 and p to 0.15.  This skews the binomial distribution to the _______ .

g) Use the slider to slowly increase the number of trials n.  Using your own judgment, after looking at the graph as you move the value of n, answer the following:  When p = 0.15, about how large must n be to make the normal density curve a good approximation to the binomial distribution?  _________

· As before, the usual "rule of thumb" states that B(n, p) is approximately normal when n is large enough to satisfy both np ≥ 10 and 
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 ≥ 10. For p = 0.15, what is the smallest integer n satisfying this condition?  
n = ________  (compare with your previous answer)

· For p = 0.05, what is the smallest integer n satisfying this condition?  
n = ________

· For p = 0.01, what is the smallest integer n satisfying this condition?  
n = ________

· As the value of p becomes more "extreme" (closer to 0 or 1), the value of n needed to make B(n, p) approximately normal becomes ___________ .
5. To summarize:  When n is small, the binomial distribution is too "chunky" to be closely approximated by a normal distribution (or any continuous density curve).  When n is very large, the rectangles in the binomial histogram become very thin and a smooth curve can fit along the tops of the histogram.  Moreover, when n is very large, even if p is close to 0 or 1, the main part of the binomial distribution is approximately symmetrical (the long tail shrinks so small that it can be ignored).  
· State the rule for testing whether n is large enough to make B(n, p) approximately normal:

· What's the smallest value of n you can find which is so large that binompdf(n, .5) cannot be evaluated on your calculator? _____________
· Fill in each blank of the following table.  Recall that the binomial mean is 
[image: image3.wmf]np

=

m

 and the binomial standard deviation is 
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	n
	p
	µ for B(n, p)
	σ for B(n, p)
	Can we find B(n, p) probabilities using the normal approximation?
	Can we find B(n, p) probabilities using binompd?

	10
	.2
	
	
	
	

	25
	.7
	
	
	
	

	25
	.5
	
	
	
	

	100
	.5
	
	
	
	

	1000
	.3
	
	
	
	

	100,000
	.8
	
	
	
	

	1,000,000
	.9
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