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The Pepsi-Coke Challenge

Goal:  

Our objective in this experiment is to determine whether or not Dartmouth College students prefer Coca-cola or Pepsi-cola.  Coke and Pepsi clearly have different recipes and are comprised of different ingredients.  Therefore, we initially want to find out if Dartmouth students can detect a difference between the two sodas and if they have a preference.  Then we want to find out which soda the students perceive to be Coke and which one they think is Pepsi.  Finally we want to find if the students generally prefer Coke or Pepsi.

Dartmouth is a “Coke campus” where Coke is served and available in all the vending machines, dining halls, and dorms.  Pepsi on the other hand, is not sold anywhere on campus.  As researchers we are curious to find out whether or not the fact that Dartmouth only sells Coke has an affect on which cola drink students prefer.  Preliminary research that we have conducted has shown that about an equal number of students prefer Coke and Pepsi.  Thus, we are interested in testing a broader group of Dartmouth students to determine if there is in fact a preference of Coke or Pepsi.  Our hypothesis maintains that Dartmouth students will prefer Coca-cola because of its overwhelming accessibility on campus.

After conducting this test we would like to bring our results to the administration so that they can be aware of the soda preferences of Dartmouth students.  This information would help them improve the quality of student life, for by knowing which soda (Coke or Pepsi) Dartmouth students prefer they could make soda machines available that fit the taste preferences of the majority of the student body.

Null Hypothesis:

Before we discuss our null hypothesis, we have to qualify who will be included in our survey. Our subjects must be able to taste the difference between Coca Cola and Pepsi at the time that they take the test. Our subjects will have an opinion of which soda they prefer. We will first determine whether our subjects are “opinionated tasters.”  If they are, they will continue with our questions about which soda they prefer and which they identify as Coke or Pepsi.

Question 1: Did you detect a difference?  (This field requires a Yes or No answer)

Question 2: If so, which soda did you prefer?  (Possible answers: Right, Left, No preference)

Question 3: Which do you think is Coke?  (Possible answers: Right, Left, I can detect a difference but I’m not sure which is Coke)

Our null hypothesis: Tasters that can distinguish a difference will equally prefer Coke and Pepsi.


When we administer our survey, it is important to take the percent of all opinionated tasters. This percent is crucial because we have to compare the opinionated tasters to the total amount of people who are surveyed. We will use the following formula to determine the percentage of opinionated tasters.  

Pt = (Opinionated Tasters that prefer Coca-Cola)



(Total Students Surveyed)

Even if the results show that opinionated tasters prefer Coca Cola, it will be irrelevant if the opinionated tasters make up a small percentage of the total surveyed. This would not really determine whether Dartmouth students really prefer Coca Cola. If the percentage is too small, then we cannot go to the administration with our data and results to urge them to install soda machines that more readily fit Dartmouth students’ preferences.

Alternate Hypothesis: 

Opinionated tasters will prefer Coca-Cola to Pepsi Cola because Coca Cola is more readily available on campus and we assume that our administration would invest in the soda company that students prefer.

Parameter:

If an opinionated taster is selected randomly, there is a chance that the taster will prefer Coke to Pepsi. We will call this ptrue. We will focus on this parameter. Because of the null hypothesis, the opinionated tester is equally likely to choose Pepsi or Coke. Therefore, the ptrue = pnull = 0.5. For the alternate hypothesis, we hope to prove that the ptrue > pnull = 0.5.  However, we want to show that the majority of Dartmouth students prefer Coke so in our results we hope to calculate a numerical estimate for ptrue and its margin of error.

Test Statistic: 
If N is the number of opinionated tasters sampled and K is the number of tasters who prefer Coca-cola, the test statistic will be:


P = K/N

With our Null hypothesis, pnull = 0.5 as it is distributed in the binomial distribution.  In order to determine the probability of P we can refer to the binomial distribution table for a sample under 30 and if the sample is greater than 30 we can use the normal approximation of the binomial distribution by implementing a t-test.

Significance Level:

We want to make sure that our results are statistically significant so we plan to use a significance level of 0.05 in which there is only a 5% chance of a type I error.  In our experiment a type I error means that we reject our null hypothesis and accept our alternate hypothesis (that opinionated tasters prefer Coca-cola) when in fact there is actually no preference to Coke or Pepsi.

Critical Region: 

We have decided to use a one-tailed test that will give us a critical region on the right side of the distribution curve.  Assuming that N ≥ 30, our alternative hypothesis will be ptrue > pnull.  In order to determine the critical region we will need to find z0 when the significance level of the right side of the curve is 0.05.  A table of areas under the normal curve or Excel will confirm that z0 = 1.65.  Thus we will be forced to reject the null hypothesis using a large-sample confidence interval for P in which P’s critical region is:

P ≥ pnull + z0 √ pnull (1- pnull)


           N

The right side of the equation (critical value) is represented as:

Pcrit ≥ pnull + z0 √ pnull (1- pnull)


           N

Power Hypothesis:

Given that Coke is so heavily present on this campus, we feel that 80 percent of all opinionated tasters will prefer Coke to Pepsi.  The power of our test will be ptrue = ppow  = 0.80. Since N ≥  30, we can use normal approximation. The area to the right of pcrit under the standard normal curve will be the probability that our alternate hypothesis is correct if ppow= ptrue.
Standardized pcrit
Pcrit – Ppow
= 
Pcrit – Ppow
         


 ppowl (1- ppow)





N
If 80 percent of tasters prefer Coke to Pepsi, the chance of a type II error is at most 1-power. For our purpose the type II error corresponds to the chance that p ≥  0.8.

Equipment and Materials:

1. 2+ test administrators

2. 1 soda pourer

3. 1 soda distributor

4. 100 colored plastic cups

5. ¼ x 50 = 12.5 cups of cold Coca-cola from cans

6. ¼ x 50 = 12.5 cups of cold Pepsi from cans

7. Data Chart A for the soda pourer

8. Data Chart B for each administrator

9. Bag of Lay’s potato chips

Pretest Population:

For our pre-test, we are testing a random sample of a minimum of thirty Dartmouth students who pass through or are seated in Novack Café between the hours of 8 and 10pm on Thursday, February 12. We plan to have between thirty and fifty people taste the samples of Pepsi and Coke, but we hopefully will have at least thirty. Our N will correspond to the number of people that participate in our pretest. We hope that our pt  is bigger than or equal to 80 percent. By using our statistical formulas, we will assume that N is our minimum. Then pcrit = 0.65 with the power of 98 percent according to our ppow = 0.80 hypothesis. This will make our chance for a type II error at 2 percent. However if we get less than thirty people, then we will have to determine the critical or power through the binomial distribution. With N=25 for example, we would have pcrit = 0.72 with the power of test equaling 89 percent with respect ppow = 0.80 original hypothesis. We would have a significance level of only 2.16 percent of lack of opinion.

We understand that our sample will not be a completely random sample of Dartmouth College students, for it only takes into account those students who happen to be in Novack Café during the hours of 8 – 10pm on Thursday evening.  We believe, however, that a variety and cross section of students pass through and study in Novack Café.  Thus, we ought to be able to test a population that is an accurate representation of the Dartmouth student population.

Protocol:

The pourer will be in one of the study rooms in Novack where she is isolated but still has easy access to the Distributors.  The pourer will have Data Chart A in which odd numbers correspond to Coke which will be placed on the right and even numbers correspond to Pepsi which will be on the left.  Even numbers match with Coke on the left and Pepsi on the right. This is an attempt to make sure that the tasters are as objective as possible because they will not be influenced by other tasters or a detectable pattern.  Testers and subjects should not see the pourer pour the drinks.


To each taster the pourer will say, “We want to ask you to help us with our survey. We would like to offer you two cups of soda, one is Pepsi and the other is Coke. Please do not study the contents of the soda because we want you to base this on taste rather than appearances. We have chips if you would like as a pallet cleanser. We will then proceed to ask you four questions, once you are ready to continue.”

Pourer: The pourer will have a copy of Data Chart A labeled with numbers 1-50. Beginning with number 1, the pourer will pour the right and left cups in the row and tear off a slip from the Data Chart and place the slip next to the cups that it corresponds with.

Distributors: The Distributors are in the same direction as a pourer so that left and right will not be two different directions for the pourer and distributor. They hold the cups and the numbered slip of paper (which they give to the tester). The Distributors have the added responsibility of ensuring that the left and right of the distributor agree with the left and right of the tester. The Distributor cannot look at the Pourer in order to ensure that the test is double blind. 

Test Administrator: The Test Administrator will mark on the Data Chart B the subject’s year and gender. Then she will ask the first question (did you detect a difference?) and she will mark yes or no in the same row on Chart B. In response to the second question (if so, which did you prefer?) the distributor marks right or left. For the third question (which do you think is Coke?) the distributor marks right or left. Lastly, the fourth question (do you generally prefer Coke or Pepsi?) requires the distributor to mark Pepsi or Coke.  

