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The Pepsi-Coke Challenge

Introduction:  

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 only sold in 12-can packs at Topside.  As researchers we are curious to find out whether or not the fact that Dartmouth essentially 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.  We believed that at least 80% of students would prefer Coke over Pepsi.

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:

Our null hypothesis maintains that tasters that can distinguish a difference between Coca-cola and Pepsi-cola will equally prefer Coke and Pepsi.  Numerically stated:

Null hypothesis
P = 0.5

Alternate Hypothesis: 

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

Alternate hypothesis
P > 0.5

Results: 

Please refer to the attached sheet for a table of our actual results and for an Excel table of our preliminary calculations..

Margin of error calculations:

Proportion of participants able to taste the difference between Coca-cola and Pepsi-cola:

40/50 = 0.80

MOE = 2 (√p(1-p)/n)


2(√(0.8)(0.2)/50)
=
0.1131 or 11.31% margin of error

Tasters who prefer Coca-cola: 24/40 = 0.6

MOE = 2 (√p(1-p)/n)


2(√(0.6)(0.4)/40)
=
0.1549 or 15.49% margin of error

Tasters who prefer Pepsi-cola: 13/40 = 0.325

MOE = 2 (√p(1-p)/n)

2 (√(0.325)(0.675)/40)
=
0.1481 or 14.81% margin of error

Tasters without a preference: 3/40 = 0.075

MOE = 2 (√p(1-p)/n)

2 (√(0.075)(0.925)/40)
=
.0833 or 8.33% margin of error

Tasters who correctly guessed which soda is Coke: 30/40 = 0.75

MOE = 2 (√p(1-p)/n)

2 (√(0.75)(0.25)/40)
=
.1369 or 13.69% margin of error

Tasters who incorrectly guessed which soda is Coke: 9/40 = 0.225

MOE = 2 (√p(1-p)/n)


2 (√(0.225)(0.775)/40)
=
.1321 or 13.21% margin of error

Tasters who did not know which is Coke: 1/40 = 0.025

MOE = 2 (√p(1-p)/n)

2 (√(0.025)(0.975)/40

=
.0494 or 4.94% margin of error

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 ptrue > pnull = 0.5.  However, we want to show that the majority of Dartmouth students prefer Coke so we must calculate a numerical estimate for ptrue and its margin of error.  Our results show us that of the 40 tasters:

ptrue = 2(√(0.6)(0.4)/40)
=
0.1549 or 15.49% 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

P = 2(√(0.6)(0.4)/40)
=
0.1549 or 15.49% margin of error

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.  In other words, the null hypothesis true while the theory (alternate hypothesis) is not true and our results are significant by chance alone.

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.  Since 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 critical region for our results is:

P ≥ 0.6 + 1.65√(0.6)(0.4) 


    40

P ≥ 0.6 + 0.0202

P ≥ .6202
Conclusion:

Basic Procedure

We admistered our experiment on February 16, 2004 in Novack Café between the hours of 9 and 10:30 p.m. We had one pourer, one distributor, and two test administrators.  The pourer made sure that the odd numbered cups contained Pepsi on the left and Coke on the right while the even numbered were filled with Coke on the left and Pepsi on the right. The distributor made sure that the left and rights corresponded correctly for both the pourers and the test administrators. The test administrators asked the subjects the following three questions:

1. Did you detect a difference between cup A and cup B? (Yes or No)

2. If so, which soda did you prefer? (Right, Left, No preference)

3. Which do you think is Coke? (Right, Left, I can detect a difference but do not know which is Coke)

The test was administered to 50 Dartmouth students, 40 of whom noted a difference between the two sodas.  24 of these 40 students preferred the Coke, while 13 preferred the Pepsi.  This means that 60% (with a MOE of 11.31%) of students prefer Coke and 32.5% (with MOE of 15.49%) prefer Pepsi.  Nearly twice as many students preferred Coke over Pepsi.  Yet, as explained in our Discussion below we cannot accept our alternate hypothesis that Dartmouth students prefer Coke.  

Confounding Factors---might have influenced the test takers

The subjects usually voluntarily came to our table either because they had a genuine interest in the test, wanted free food, or were our friends.  It is safe to assume that they already had a preconceived notion of which they prefer: Pepsi or Coke. One huge confounding factor was that we originally decided to use potato chips as a pallet cleanser because it is a common snack with soda. However, some subjects complained that it hindered their ability to distinguish the difference between Pepsi and Coke so we had to make that adjustment and use Saltine crackers. Another factor that could have influenced our subjects was that when waiting for their turn to participate, they hovered around the other subjects and they could have heard other subjects’ opinions and guesses.  This quite possibly could have influenced the choice that they made while taking the test.  Our sample group was as random as it possibly could be, however quite a few of the subjects were friends of ours who were coming into the experiment with some awareness of our intent or simply because they knew us.

Discussion & Analysis
We began our experiment by asking participants their year and gender in order to get a feeling for the overall composition of our test sample.  As stated above, we proceeded to ask each subject three questions about Coca-cola and Pepsi-cola.  Each of these questions related to our overall objective of finding out whether or not Dartmouth students prefer Coke over Pepsi because of Coke’s overwhelming presence on campus.   

In response to our first question (Did you detect a difference between cup A and cup B?), 80% (with an 11.31% MOE) of our respondents were able to distinguish between the two cups.  This provided us with a sample group >30 that is large enough to use in statistical analysis.  Thus, we use the sample size of 40 in the rest of our calculations for this project.

In response to our second question (which soda did you prefer?), 60% (with a 15.49% MOE) of subjects preferred Coca-cola over Pepsi.  Even though this is greater than our null hypothesis, it is still less than our alternate hypothesis.  We expected that a majority of 80% of Dartmouth students would prefer Coke, but our results were 20% less than what we expected them to be.  In the end, a Type I error occurred in which our alternate hypothesis was not true and our results were significant, but only by chance.  Thus, we were forced to accept our null hypothesis (P = 0.5) and reject the alternate hypothesis (P > 0.5).  Although our confounding factors may have influenced our results to an extent, we were most likely incorrect in our estimate that 80% of students would prefer Coke.

Because only 60% of students prefer Coca-cola over Pepsi-cola, we cannot assume that Dartmouth students will like Coke more than Pepsi simply because there are an abundance of Coke vending machines in the dorms and academic buildings and Coke fountain sodas in Dartmouth dining establishments.  We are unable to bring our results to the administration to request more Coke machines or an overall switch to Pepsi products, because there is not a great enough interest in either type of soda.  

Our third question (Which do you think is Coke?) sought to determine if people actually can correctly identify each cola drink.  We were interested in finding out if peoples’ distinction between the sodas were warranted by a difference in flavor or if they were just a psychological perception.  The results obtained show that 75% (with a 13.69% MOE) of students can actually correctly identify which soda they are drinking.  Curiously, 22.5% (with a 13.21% MOE) were unable to properly recognize which soda was Coke.  Although most of these students noted a preference to one soda or another, they were still unable to identify which was which.  Students that could not taste a difference or properly identify which is Coke would be unaffected by a switch from Coke to Pepsi, while the other 75% would note the change.  

Our critical region at the 95% level is P ≥ 0.6202.  This means that we can be 95% sure that values for P above 0.6202 did not occur by chance alone.  Unfortunately, our P = 0.6 so we must assume that more students chose Coke over Pepsi due to chance.  Thus our results are due to chance and we cannot be sure that Coke is actually favored on the Dartmouth campus.  

In conclusion, we must say that our hypothesis is wrong, for the fact that Coke is so prevalent on campus does not influence a Dartmouth student’s preference of Coke or Pepsi.  In order to obtain more accurate results with a smaller margin of error, in the future we would like to sample a larger population of the student body to determine if perhaps there really is a strong preference for Coca-cola among the entire student body.  By testing a greater and broader range of students in different locations around campus who are in different years, we may receive more accurate results that support our hypothesis.  

Additional Calculations and Comments

Z-score of hypothesis.
When we calculated the z-score of our hypothesis that 80% of Dartmouth students would prefer Coke over Pepsi, we obtained a value of -3.162.  This means that our hypothesis resides more than three standard deviations beneath the mean.  When we referred to the Normal Distribution Chart to determine z-score, we noted that 3.162 is not even present on the chart so we used the z-score for 3.09 which is .4990.  Thus, the actual probability of us obtaining results that at least 80% of students prefer Coke, is .000783 or less than a 1/1,000 chance.  This shows that our test was not very powerful and that in order to have more powerful and accurate results we should have settled for a smaller hypothesis.  However, given that Pepsi is only sold at Topside while Coke is available at Topside and in all other academic buildings, dorms, and dining halls, we assumed that a large proportion of students would prefer Coke.  Unfortunately, we cannot conclude that the abundance of Coke on campus has an influence on which drink students prefer.

Z-score of results.
z-score = Pactutal – Pnull


   √Pnull (1- Pnull)



N

0.6 – 0.5 

   √(0.5)2 
   =
1.265
       40

Our actual results show us that our z-score is 1.265 in this experiment.  Unfortunately, at the 5% level where z is equal to 1.65, our z-score is not significant.  Our statistic informs us that our results are not powerful enough to reject the null hypothesis while assuming that the alternate is true.  Our results show that Dartmouth students have a slight preference for Coke.  The real life probability of the z-score 1.265 is 0.10295 or rather there is only a 10% chance that 60% of Dartmouth students would prefer Coke over Pepsi because of any other factor than chance alone.  This shows that our actual test was not very powerful.  While 60% (with a 15.49% MOE) expressed a preference of Coke, these results are not statistically significant, for they fall below our confidence interval of P ≥ .6202.  It is inconclusive that we can tell a difference between Dartmouth students’ preference for Coke or Pepsi.  In the future we could perform a test on a larger sample population so that we would have a smaller of margin of error and possibly more accurate results as to which drink our students enjoy more.   
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