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SM339 –Quiz 3
02/20/07
Instructions:

NOTE: Data for this quiz is in a separate Excel file, quiz3-data.xls.

Rename the document with your alpha code. Put your name and alpha in the top rows of this document Leave the other rows empty – they are for your scores. Save your work to your local PC after finishing each problem.

Email me your quiz before you leave. 

Enter your answer directly in the Word document following the given question.

FIRST, give an answer to the question in one or more simple, direct English sentences. 

THEN, give supporting documentation. This may be in the form of Matlab code or calculator entries.

1. The following table summarizes the ages of samples 4th graders in two schools. The values are years determined by birthdates. From this data, can we conclude that students in School A ten to be older than in School B?
	
	N
	Avg
	SD

	A
	11
	9.6
	2.1

	B
	15
	9.1
	2.4


Answer: Since F=0.30525 and pv=0.58572, there is little evidence of a difference between the schools. Even if we wished to do a one-sided test, pv=0.29, which is large.
> sm =

           11          9.6          2.1

           15          9.1          2.4

>> [f,pv,ssa]=aov1(sm)

f =

      0.30525

pv =

      0.58572

ssa =

       1.5865            1       1.5865

       124.74           24       5.1975

       126.33           25       5.0531
2. The Excel spreadsheet contains scores on a 20 point quiz for students randomly chosen from 4 schools. Use ANOVA to determine if there are any differences among the schools. 
Answer: F=7.9144 and the pv is VERY small, so not all schools are the same. 
>sm =

           10           17       1.0541

            7       16.714       1.1127

            8        14.75      0.88641

            9       15.556        1.236

>> [f,pv,ssa]=aov1(sm)

f =

       7.9144

pv =

   0.00049199

ssa =

        27.82            3       9.2733

       35.151           30       1.1717

       62.971           33       1.9082
3. In #2, which schools appear to be different from which?  
Answer: Both 1 and 2 are different from 3. 1 may also be different from 4, but there is no evidence of a difference between 1 and 2 nor between 3 and 4.
> >> rmse=sqrt(ssa(2,3))

rmse =

       1.0824

>> dfe=ssa(2,2)

dfe =

    30

>> for i1=1:3, for i2=i1+1:4,

pv=tprob(0,rmse*sqrt(1/sm(i1,1)+1/sm(i2,1)),dfe,abs(sm(i1,2)-sm(i2,2)),99)*2*4*3/2;

[i1,i2,pv]

end;end

ans =

            1            2       3.5771

ans =

            1            3   0.00079428
ans =

            1            4     0.041081

ans =

            2            3    0.0087144
ans =

            2            4      0.25208

ans =

            3            4      0.81668
4. Repeat #2 using Kruskal-Wallis.     
Answer: Since Chi^2=14.058 and pv=0.0028279, we can conclude that not all schools are the same.
> >> rs=ranksums(x(:,2),x(:,1))

rs =

        243.5          157           68        126.5

>> ns=sm(:,1)'

ns =

    10     7     8     9

>> n=sum(ns)

n =

    34

>> expt=(n+1)/2*ns

expt =

          175        122.5          140        157.5

>> c2=6/n*sum((rs-expt).^2 ./ max(1,expt))

c2 =

       14.058

>> pv=chiprob(length(rs)-1,c2,999)

pv =

    0.0028279
5. A major candy manufacturer takes samples of its product each week. After 26 weeks, an analyst decides to look for differences among the weeks. After a little programming, she has constructed a matrix showing the p-values for the two sample t tests calculated between all possible pairs of weeks. (She does not know about the Bonferroni correction.) She then reports on the fact that 6 pairs of weeks have small p-values. When she reports on her results, a co-worker comments that it is unusual to have so few weeks with small p-values. What do you think? Support your comments with some probability calculations. Further, we all know that she should have used the Bonferroni correction. I would like you to address the issue raised by the co-worker.    
Answer: 

> There are 26*25/2=325 pairs of weeks. Assuming that “small” means a pv<5%, we would have expected 5% of 325 = 16 tests with “small” pvalues. The chance of 6 or fewer small p-values is .0028, so this is indeed a very small number of significant differences.
