Stat 11
April 7, 2006 (rev. 4/12)
Homework #9 (BOTH PARTS) (due Friday, April 14)

This homework is due at the start of class Friday, April 14.  You may work in groups (across sections if you like), consult with others, or use any references or tools that seem useful, but you must write up your solutions yourself.

Two Chi-Square Problems (One Way):
1.  As you know, the mathematical constant  (  is given, approximately, by
( ( 3.14159265358979323846264338327950288419716939937510582097494…
The digits never repeat, and there is no obvious pattern to them.  Some people think that, in the long run, the 10 digits occur equally often --- but nobody can prove it.

Here is the distribution of the first  1,000,000  digits of  (  (from Intro Stats by DeVeaux and Velleman):

	DIGIT
	HOW MANY TIMES
	
	

	0
	99959
	
	

	1
	99758
	
	

	2
	100026
	
	

	3
	100229
	
	

	4
	100230
	
	

	5
	100359
	
	

	6
	99548
	
	

	7
	99800
	
	

	8
	99985
	
	

	9
	100106
	
	

	TOTAL
	1000000
	
	



a.  As your null hypothesis, take the theory that all digits occur equally often (except for random variation).  If the null hypothesis is true, how often would you expect to see each digit among 1,000,000 consecutive digits?

b.  Compare the above observed values to the theoretical values using a one-way Chi-Square test (also called a Chi-Square goodness of fit test).  Compute…



a “z” statistic for each row, and



a “Chi-Square” statistic for the entire table.


c.  Do any of the z statistics look strange enough that you would reject the null hypothesis (for that line in isolation) using a 5% significance level?


d.  How many degrees of freedom will you use for the Chi-Square test?

e.  What is the critical value?  (You need software or a table for this.)


f.  For the Chi-Square test itself, do you reject the null hypothesis?

2.  (Text, 9.47)  At a university, the distribution of undergraduate students by class standing is:



Freshman
29%



Sophomore
27%



Junior 

25%



Senior

19%


Assume these fractions are exact.


You select a simple random sample of 206 students --- at least, you think it’s random.  In your sample, the numbers of students by class is:



Freshman
54



Sophomore
66



Junior

56



Senior

30


Carry out a Chi-Square test to decide whether it is reasonable to believe that these are really random.

3.  (New problem added 4/12)  An event threatened the lives of some people, who were themselves divided into three categories; here were the results:





DIED
SURVIVED



Category I
117
187



Category II
163
112



Category III
526
186



unknown Cat.
  13
  19


   (TOTAL)
819
504


Is it possible that the row variable and column variable are independent, except for random variation?  Carry out a two-way chi-square test.  Determine:  (a) the entries that would appear in the cells if the variables were independent; (b) the z-statistic for each cell; (c) the chi-square statistic; (d) the result of the test, whether in the form of a p-value or a comparison to some chi-square critical value.

(end)
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