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SM339 –Quiz 2
02/06/07
Instructions:

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. We sent out surveys to recent graduates. Some returned them and some didn’t. The following table summarizes the returns by major. Calculate the p-value for testing if there is any difference among the majors.
	
	Math
	Engr
	English
	History

	Return
	45
	35
	28
	35

	No return
	21
	28
	9
	8


Answer: 
> The p-value is 0.0283, which suggests that the return rates are not the same for all 4 majors.
obs =

    45    35    28    35

    21    28     9     8

>> [y,pv,expt,c2a,rsum,csum]=chi2(obs)

y =

    9.0792

pv =

    0.0283

expt =

   45.1579   43.1053   25.3158   29.4211

   20.8421   19.8947   11.6842   13.5789

2. Articles in three different medical journals were classified by the statistical techniques used. What differences, if any, do there appear to be among the journals? 
	
	JournalA
	B
	C

	None
	20
	46
	18

	Basic
	17
	11
	21

	Advanced
	18
	23
	25


Answer: 

> The p-value for comparing the 3 journals on 3 methods is 0.0038, so there are differences among the journals. There is no remarkable large value in C2A and no obvious pattern in (obs-expt)./expt, so about all we can say is that there are some differences among the journals.
obs =

    20    46    18

    17    11    21

    18    23    25

>> [y,pv,expt,c2a]=chi2(obs)

y =

   15.4954

pv =

    0.0038

expt =

   23.2161   33.7688   27.0151

   13.5427   19.6985   15.7588

   18.2412   26.5327   21.2261

c2a =

    0.4455    4.4302    3.0084

    0.8826    3.8411    1.7432

    0.0032    0.4704    0.6710
>> (obs-expt)./expt

ans =

   -0.1385    0.3622   -0.3337

    0.2553   -0.4416    0.3326

   -0.0132   -0.1331    0.1778

3. Do people order different things on weekends vs weeknights? The number of orders of Steak, Seafood and Dinner Salad are given below. What differences, if any, are there between Weekend and Weeknight?  
	
	Steak 
	Seafood
	Salad

	Weekend
	20
	31
	12

	Weeknight
	12
	11
	14


Answer: 

> The p-value for comparing Weekends to Weeknights is 0.0716, which is between 5% and 10%. This might suggest some difference in ordering.
obs =

    20    31    12

    12    11    14

>> [y,pv,expt,c2a]=chi2(obs)

y =

    5.2742

pv =

    0.0716

expt =

   20.1600   26.4600   16.3800

   11.8400   15.5400    9.6200

c2a =

    0.0013    0.7790    1.1712

    0.0022    1.3264    1.994

4. Are CalcI grades the same for plebes from High School, NAPS and Prior Enlisted? Comment based on the following sample.     
	
	HS
	NAPS
	Prior

	A
	62
	7
	8

	B
	55
	11
	10

	C or lower
	44
	23
	14


Answer: 

> Comparing the three groups, the p-value is 0.0058, which is strong evidence that there is a grade difference among the 3 groups. Comparing obs and expt, it appears that NAPS and Prior are similar. When these are pooled, the p-value is 0.0099. Comparing obs and expt after pooling did not reveal any further patterns. Therefore, we would conclude that there is a difference in Calc1 grades between HS and the other students.
obs =

    62     7     8

    55    11    10

    44    23    14

>> [y,pv,expt,c2a]=chi2(obs)

y =

   14.5322

pv =

    0.0058

expt =

   52.9786   13.4915   10.5299

   52.2906   13.3162   10.3932

   55.7308   14.1923   11.0769

c2a =

    1.5362    3.1234    0.6078

    0.1404    0.4029    0.0149

    2.4692    5.4660    0.7714

>> (obs-expt)./expt

ans =

    0.1703   -0.4812   -0.2403

    0.0518   -0.1739   -0.0378

   -0.2105    0.6206    0.2639

>> obs=cpool(obs,2,3);

>> [y,pv,expt]=chi2(obs)

y =

   13.2892

pv =

    0.0099

5. What role is played by the number of observations, rather than just the proportion? Suppose we have two tables whose counts are in the same proportions, but there are, say, twice as many counts in each cell of the second table. What will the effect be on the Chi-square statistic? What will be the effect on the p-value?    
Answer: 

In the following example, it appears that if we multiply obs by a scale factor, the result is that Chi-square is multiplied by the same factor. Algebraically, it can be shown that if we multiply obs by a factor, the result is that expt is multiplied by the same factor. In Chi-square, this means that this factor is squared in the numerator and occurs (unsquared) in the denominator. This would be the same as multiplying the original Chi-square by this factor.
Since the df would be the same for the original table and the re-scaled table, the effect of larger counts would be to reduce the p-value.
>> obs=[5 8;9 15]

obs =

     5     8

     9    15

>> [y]=chi2(obs)

y =

    0.0033

>> [y]=chi2(obs*2)

y =

    0.0066

>> [y]=chi2(obs*3)

y =

    0.0099
