Answer


Chapter 17

ChiSquareDist.xls Answers
Answer provided by Chad Hobson in the Spring of 2002. 

1) There is a convergence claim that as the number of degrees of freedom increases, the chi-square approaches the shape of the normal approximation.  Create a chi-square with 100 degrees of freedom.  Does it support the claim?

Print out your empirical histogram and explain.
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The chi-square with 100 degrees of freedom does support the claim that chi-square gets closer to the shape of the normal approximation as the degrees of freedom increase.  As the figure above illustrates, the histogram for the sum of squared draws looks somewhat similar to that of the histogram for the sum of draws.   The SD for the histogram of the sum of squared draws is larger (resulting in a histogram with more spread), but the basic shape is fairly close (certainly closer than those associated with only one degree of freedom).  (It will be shown in Question 2 that the SD for the sum of squared draws will always be larger than that for the sum of draws.)  

2) Compute the ratio of the SD of the sum of the normal draws to the SD of the chi-square in each one of the sheets.  What do you see? Propose an explanation for this empirical regularity.

HINT: The SD of the squared normal draws is SQRT(2).
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As can be seen above, the ratio of the SD of the normal draws to the SD of the chi-square is the 

same for every n (this ratio is 1/sqrt(2)) when the exact SDs are used.  They are approximately equal 

when the observed SDs are used.  The case where the exact SDs are used can be explained 

mathematically…



Let n = degrees of freedom



SD of the normal draws/SD of the chi-square = 



Therefore, this ratio does not depend on n.  
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