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We will test the advertised claim that Double Stuf Oreos contain twice the filling of Traditional. The claim COULD be made on the basis of either weight or volume, but we will test the weight. This will ensure that the “double stuf” effect was not achieved by whipping more air into filling!

-----------------------------------------------------------------------------------------------------

What type of inference procedure do you plan to do, and for what reasons?

Ho:

Ha:

( =(?) 

Data Collection Plan:

Raw Data (weights in grams)
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Summary Statistics for Raw Data:

	Stat
	       eq \o(x,¯) 
	       s
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	SRS? So what?
	Evidence of normality? So what?.
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Our MODIFIED test statistic (why????):




 correct sketch of t-dist.:
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 ( ( (sD2 / nD )  +  (4sT2/nT ) ) 

with df = ______,   my ___-sided p-value = _____________________.

Conclusion(s):

Mary Anne and All --

> I too really liked this activity, thanks for the idea.  I did

> it with my 

> class last week.  But, I have a question.  If I understand 

> the formula 

> correctly, we are assuming that the standard deviation of the double 

> stuffed oreos is twice the standard deviation of the 

> traditional ones.

  Would like to weigh in on this one, not because I actually know anything of interest or enlightenment, but b/c I can keep putting off other work while I type...

  I think I would disagree that we are assuming the standard deviation of the double-stuffed is twice the standard deviation of the traditional ones; what we are doing is dealing with the effects of the non-traditional hypothesis.

  (I don't have the activity in front of me, so my apologies for any obscurities to follow.)

  As I understand the situation, Ho: mu1 - 2mu2 = 0 is our hypothesis. We test this hypothesis by considering the analogous statistic, xbar1 - 2*xbar2.

  Remember, a statistic is a random variable, and thus it must obey the laws of random variables (as well as the traffic laws of the state in which the sampling was done).  Presuming the samples are random, 

  E(xbar1 - 2*xbar2) = E(xbar1) - 2*E(xbar2)

                     = mu1 - 2*mu2

                     = 0 if the hypothesis is true.

  Var(xbar1 - 2*xbar2) = Var(xbar1) - Var(2*xbar2)

                       = Var(xbar1) + 4*Var(xbar2)

  SD(bar1 - 2*xbar2) = Sqr(Var(xbar1) + 4*Var(xbar2))

  It is this last quantity, appearing in the denominator of the test statistic, that may give the impression of different sd's being assumed.

  Now, it could actually be that the actual process of constructing the cookies results in variances that differ in a manner consistent with an additional hypothesis, but that seems unlikely in this case.  The usual assumption for comparing means is that the means are independent of the standard deviations, and if this assumption were violated, the level of theory needed to analytically handle the situation would create a serious cookie monster of a problem for an elementary class!  (Simulation to the rescue!)

  Hope this helps -- or is at least not seriously different from right.

  -- Chris

Chris Olsen

George Washington High School

2205 Forest Drive SE

Cedar Rapids, IA

(319)-398-2161 

Just a follow-up on Jon and Chris' conversation.

Jon illustrated this independence nicely when he was teaching at the NCSSM Statistics Leadership Institute a few years ago.  There is a very nice simulation that illustrates the independence of the mean and variance of a random sample from a normal distribution as well as the lack of independence in the mean and maximum.  

The theorem and proof Jon alluded too can be found at 

http://courses.ncssm.edu/math/Stat_Inst/Notes.htm
in the section Student's t-test on page 23. I don't think you will get much from just reading the proof. You need to read carefully the preceding material on moment generating functions to make much sense out of the proof, so you really have to want to know.  

What you might want to show your class is the simulation that illustrates this independence.  The program is given below.

PROGRAM: INDEPEN

:For (I,1,500)

:randNorm(0,1,10)-> L6

:mean(L6)->L1(I)

:variance(L6)->L2(I)

:max(L6)->L3(I)

:End

Now graph the scatterplots of L2 against L1 and L3 against L1.  The independence of the first and the lack of independence of the second should be "obvious" from the graphs.  Your graphs should be similar to those in page 24 of Student's t-test.

Dan

Daniel J. Teague

NC School of Science and Mathematics

1219 Broad Street

Durham, NC  27705

teague@ncssm.edu

(919) 416-2750

ARE DOUBLE STUF OREOS REALLY??  x___________________We will test the advertised claim that
Double Stuf Oreos contain twice the filling of Traditional.

I like this example a lot. The null hypothesis, mu1 - 2mu2 = 0, makes sense and is not the traditional null.
The altered standard error makes students think a little more than usual. Keep up the good work!

Jon Cryer
Jon Cryer, Professor Emeritus

Dept. of Statistics  www.stat.uiowa.edu/~jcryer
 and Actuarial Science   office 319-335-0819

The University of Iowa   home   319-351-4639

Iowa City, IA 52242      FAX    319-335-3017

"It ain't so much the things we don't know that get us into trouble. 

It's the things we do know that just ain't so." --Artemus Ward
