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SM339 –Practice Quiz 3
02/20/07
Instructions:

NOTE: Data for this quiz is in a separate Excel file, practicequiz3-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 weights of fishes caught in 5 different locations. Use ANOVA to determine if the weights differ among the locations.
	
	N
	Avg
	SD

	A
	12
	12.2
	1.3

	B
	8
	13.6
	1.6

	C
	15
	15.5
	1.4

	D
	16
	14.4
	1.2

	E
	13
	14.2
	1.5


Answer: Since F=10 and the p-value is very small, we can be quite sure that not all the locations have the same mean weight.
>>> sm=[12
12.2
1.3

8
13.6
1.6

15
15.5
1.4

16
14.4
1.2

13
14.2
1.5

];

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

f =

       9.9978

pv =

  3.0283e-006

ssa =

       76.289            4       19.072

       112.55           59       1.9076

       188.84           63       2.9974 
2. In the previous problem, which locations might be different and which might be the same? 
Answer: It appears that 1(A) is different from 3(C), 4(D) and 5(E) and 2(B) is different from 3(C), but not (D) and (E).
>>> rmse=sqrt(ssa(2,3))

rmse =

       1.3812

>> dfe=ssa(2,2)

dfe =

    59
>> for i1=1:4, for i2=i1+1:5,

pv=tprob(0,rmse*sqrt(1/sm(i1,1)+1/sm(i2,1)),dfe,abs(sm(i1,2)-sm(i2,2)),99)*2*5*4/2;

[i1,i2,pv]

end;end

ans =

            1            2      0.30219

ans =

            1            3  6.7652e-007

ans =

            1            4    0.0010085

ans =

            1            5    0.0061845

ans =

            2            3     0.026224

ans =

            2            4       1.8614

ans =

            2            5       3.3762

ans =

            3            4      0.30561

ans =

            3            5      0.15854

ans =

            4            5       6.9955

3. The Excel spreadsheet contains 16 week grades for 10 randomly selected students from each of 4 different Calc1 instructors. Use ANOVA to determine what differences, if any, do there appear to be among the instructors?  
Answer:  Since F =16.9 and the pvalue is very small, not all instructors are the same.
1 and 3 are different from 4 and 2 is also different from 3 (but not 1 or 4.)

>>> sm=sumstats(x(:,2),x(:,1))

sm =

           10        75.91       2.8353

           10        79.34       4.8601

           10        71.05       3.8839

           10        83.71       4.6114

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

f =

       16.876

pv =

  5.1979e-007

ssa =

        860.8            3       286.93

       612.09           36       17.002

       1472.9           39       37.766
>> rmse=sqrt(ssa(2,3))

rmse =

       4.1234

>> dfe=ssa(2,2)

dfe =

    36

>> 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      0.42639

ans =

            1            3      0.07389

ans =

            1            4   0.00091999
ans =

            2            3   0.00041625
ans =

            2            4      0.13967

ans =

            3            4  2.9601e-007
4. Repeat #3 using Kruskal-Wallis.     
Answer: Since Chi^2=22.8 and the pvalue is very small, not all instructors are the same.
Pooling 1 and 3, as well as 2 and 4 produces Chi^2=16.8 and a very small pvalue. We could conclude that 1 and 3 are similar and 2 and 4 are similar.
>>>> rs=ranksums(x(:,2),x(:,1))

rs =

          182          244         76.5        317.5

>> ns=sm(:,1)'

ns =

    10    10    10    10

>> n=sum(ns)

n =

    40

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

expt =

   205   205   205   205

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

c2 =

       22.843

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

pv =

  4.3547e-005
>> rs=cpool(rs,1,3),expt=cpool(expt,1,3),

rs =

        258.5          244            0        317.5

expt =

   410   205     0   205

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

c2 =

       18.771

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

pv =

   0.00030492

>> rs=cpool(rs,2,4),expt=cpool(expt,2,4),

rs =

        258.5        561.5            0            0

expt =

   410   410     0     0

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

c2 =

       16.794
>> pv=chiprob(length(rs)-1,c2,999)

pv =

   0.00077902

>> (rs-expt)./expt

Warning: Divide by zero.

ans =

     -0.36951      0.36951          NaN          NaN

5. It is not unusual to find journal articles that use ANOVA to compare 2 groups, instead of a two-sample t procedure. To what extent is this valid? What are the drawbacks to using ANOVA instead of a two sample t procedure?    
Answer: If the t procedure is two-sided, then the p-value from ANOVA will be exactly the same as for the t procedure. But if the original problem is one-sided (such as “improvement”), then ANOVA would produce the wrong p-value (by a factor of 2) and, conceivably, a wrong conclusion. ANOVA could lead one to reject H0 when there is a degradation, instead of an improvement. Also, if only the ANOVA table is shown, we do not have a basis for determining the size of the difference. This would require showing the averages and associated confidence intervals.
