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Generic vs. Oreo 

The Oreo Challenge:

America’s Favorite Cookie!™  ???

Oreo Hypothesis Test

By Christin Lathrop, Jonathan Smolian, and Marlon Henry

February 18, 2004

Math 5

Goal:


In 2003, the American cookie industry spent roughly $102 million on advertising for its various products.  Of that figure, Nabisco spent $34 million solely on its Oreo cookie line.  In many ways, this dedicated branding campaign has paid off, since Oreos remain one of the most recognizable and successful dessert products available.  Nonetheless, many wholesale stores sell their own generic equivalents to the Oreo cookie.  While these competing generic cookies appear physically similar to the traditional Oreo, they are not marketed on a national level and receive little marketing support.


The sales dominance of Oreo cookies indicates that people are purchasing this brand cookie in much larger quantities than any generic version.  Additionally, a bag of Oreos is more expensive than a generic one.  While we understand that people are buying Oreos more than generic cookies, the generic’s physical appearance and quality (based on our personal experience) makes it a strikingly similar product.  This leads us to believe the true cookie difference is negligible and does not alone justify the noticeable price difference.  


We believe the subconscious and psychological impact of “branding” the Oreo product has caused people to buy it instead of generic equivalents.  So, brand name aside, is the Oreo cookie a superiorly different product?  We designed the following hypothesis test to help us determine whether people can distinguish between the taste of Oreos and generic cookies. 

Null Hypothesis:

To establish the null hypothesis we will ask the subject a series of questions as described below.  We only intend on seeing how many people can detect a difference in the pure taste of Oreos, and we are essentially interested in calculating how many people DO NOT prefer the Oreos when tested.  These outcomes will be considered “successes” in our test.  To thoroughly determine whether people detect a taste difference in favor of Oreos, we have a three-tiered approach.  A success can first result if the taster notices "No difference."  If they can detect a difference, but DO NOT prefer the Oreo, this is also a success.  This can happen in two ways: either the subject has tasted the difference and prefers neither OR blindly prefers the generic cookie.  

We will initially separate the subjects into two groups to identify those who immediately notice a difference in cookie taste. Then we will calculate two statistics to gauge if those who detect a taste difference in favor of the Oreo.  There are two main percentages that we are testing.  The first is percentage Ptrue, which represents the portion of people who have tasted the cookies and DO NOT select the Oreo (i.e. they either cannot tell a difference in taste or simply do not prefer its taste).  The second percentage, Psocial is a measurement of students’ honest preference for receiving a free bag of cookies that is not of the Oreo variety.  Instead, they choose generic or remain indifferent.  We call this Psocial because it seeks to represent the consumers’ typical buying preference.  


For the sake of combining the potential scenarios into one statistic, we will equate a Ptrue result with Xbefore and Psocial with Xafter.  In Xbefore we will assign a value, 1, to those who did not choose Oreo’s taste, and the value, 0, will correspond to the selection of Oreo’s taste.

Xbefore = 1 {for all  (L, G, and No), (i.e. Oreo is not preferred)}

Xbefore = 0 {for all O, (i.e. Oreo is preferred)}

where, 

L= "No" to Question 1

G=  “Generic” to Question 2

No= "No preference" to Question 2

O= "Oreo" to Question 2

Similarly, we will collect data for the value Xafter, in which we are testing the Psocial, or "social" preference, of the subjects.  If they indicate they do not prefer either bag or they prefer the generic brand, the value will be 1.  If they would prefer a bag of Oreos, we assign the value, 0.

Xafter= 1 {for all  (Gb and Nob), (i.e. Oreo bag is not preferred)}

Xafter= 0 {for all Ob, (i.e. Oreo bag is preferred)}

where, 

Gb= “Generic bag” to Question 3

Nob= “No Preference” to Question 3

O= "Oreo" to Question 3


Once we have scored the Xbefore and Xafter values (they did/did not choose Oreos in either the taste or social scenario), we will calculate the difference between the two scores.  We call this "Difference in Scenario Preference", D, as follows:
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X before and X after will be determined by the following questions:

Question 1:  “Do you notice a difference in taste between these two cookie samples?” 

(Answers:  Yes, No)


Responding “No" yields an immediate conclusion (and a “success”) and will prove they cannot detect a difference.  Of those who believe they notice a difference, we will find out if they prefer Oreos, the generic brand, or if they have no preference by asking the following Question 2:


Question 2:  “Which cookie do you prefer, or do you have no preference?”

(Answers:  1st Cup , 2nd Cup, or No Preference)


Finally, to establish which cookie the subjects would prefer when given a non-blind choice, we will ask the following Question 3:


Question 3:  “If we were going to enter you in a raffle to win a bag of either cookie, which bag do you want to pick up as your prize? The Oreos, the Big Stuffed, or No preference?"

(Answers:  Oreos, Big Stuffed, No preference)


From these questions our interest lies in whether or not the subject's blind taste preference matches their typical buying or “social” preference. Therefore, from Question 2 we consider those who prefer the generic brand, and those who have "no preference" between the two cookies, to be “successes” (i.e. not preferring Oreos).  Similarly, in Question 3, we consider those who choose the generic brand or have no preference, "successes."  Again, all successes receive the value 1 in Xbefore and Xafter calculations.


Null Hypothesis:  The subjects' answers will be consistent in the Xbefore and Xafter scenarios (D = 0 for each subject).  For this to happen, 
[image: image2.wmf]D

 (the mean of all D values) will equal zero.  This outcome would indicate that subjects have, on average, a taste preference consistent with their social preference. So, 
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 equaling zero is 50%, given the following outcomes: (Xbefore - Xafter=0, Xbefore - Xafter =1, Xbefore - Xafter = -1, Xbefore - Xafter =0).  Therefore the probability of the null occurring, Pnull=0.5.
Alternate Hypothesis:


Alternate Hypothesis:  People WILL NOT prefer the taste of Oreos, though their “social” preferences indicate they would rather have a bag of Oreos when given the option.  In this case,
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Parameter:


If you chose a subject at random from the community of Dartmouth students, then there is some probability that they WILL NOT prefer the taste of the Oreo cookie while they would indeed prefer to have a bag of it.  We call this difference between the taste and social preference D, where 
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.  Under the null hypothesis, the tasters are equally likely to have consistent taste and social preferences; hence, the null hypothesis is that 
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Test Statistic:


Suppose we have collected our data associated with N randomly sampled Dartmouth Students.  Let D be the difference in preferences.  Our test statistic will be:
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Under the Null Hypothesis, 
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will be normally distributed given that N(30.

Significance Level:


To get a statistically significant test, we will set the significance level at 0.05.  This gives us a five- percent chance that we will encounter a type 1 error.  In our test a type 1 error means that 
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=0, but we report that 
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>0.

Critical Region:


We will assume that N(30.  This test is right sided because our alternate hypothesis is that 
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>0.  Therefore, to determine the critical region we must assign a z score (z0), to the area under the right side of z0 for a normal distribution curve with a significance level of 0.05.  Using the "Areas Under the Normal Curve" Table, z0 =1.96.  Thus, we will reject the null hypothesis when
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When P is greater than the zo value, this is the critical region.
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This quantity, Pcrit, is the critical value.

Power Hypothesis:


For the statistic we hope to find, and with the statistics knowledge we have (or do not have), we are unable to assess the power of our test.  Based on our expected outcome, that Xbefore will in fact be larger than Xafter, and the difference of these will be greater than 0, we do not foresee a problematic situation.  We hope that because we will have a large sample size, there will be little chance of a type 2 error.  A type 2 error would mean that although the difference between Xbefore and Xafter are greater than 0, we would report that they do equal 0.  In other words, we could accept our null hypothesis even though it is false.


Because we cannot create a power hypothesis for our test, we will create a power hypothesis for another statistic within our test.  We are not truly interested in the outcome of this other statistic, but we will calculate its power for the sake of making a power hypothesis.


In Question 2, we ask the subjects which cookie they prefer.  When O=Oreo=0, G=Generic=1, and No=No preference=1, we would consider the answer choices of generic and no preference as "successes."  Therefore, our null hypothesis is that it is equally likely that they would choose an Oreo or generic, Pnull=0.5.  Our alternate hypothesis is that more people would choose the generic or have no preference, P>0.5.  Thus, our test statistic would be:

P=G+No/O+G+No

To determine the power, our power hypothesis will be that we expect 70% of the subjects to prefer the generic brand or have no preference, over the Oreo for this taste test.  The significance level will be 0.05.  On a right sided test with a sample size of N(30, giving us a normal distribution, this corresponds to a zo=1.96.  To compute the power of this test, assuming that P=Ppow=0.7.  Under the normal approximation, using the same equation as stated above for the critical region, we can find the probability that our alternate hypothesis is correct and P=Ppow.  Therefore, Pcrit equals:
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This power test says that we believe that 70% of the time the subjects will prefer the generic brand or have no preference.  Thus, the chance of a type 2 error is 1 - power.  For this test a type 2 error will occur if P( .7, but we do not report a difference.

Equipment:

In order to maintain the integrity of the experiment, we reduced the possibility of pattern setting and recognition on the part of both the experimenters and the participants.  We will conduct a double-blind taste test between four randomly selected packages of both Nabisco brand Oreos and one of its generic equivalents, Price Chopper Big Stuffed cookies.  Four packages are necessary (2 of each brand) for the replacement of cookies that might fall on the ground as well as to account for a possible shortage in either of the first two packages. 

For the expressed purpose of producing double-blindness in our experiment, we will need the help of all three of the group project members, herein referred to as administrators.  Administrator #1 will set up 180 opaque cups, of which sets of two cups will be labeled 1 and 2 for the anonymous presentation of each cookie brand to the participants.  A third cup will be used for water, in order to accommodate the cleansing of the palettes of the participants between tasting each cookie.  We will also bring along 20 extra cups to account for cups that fall or are contaminated.  

We will need to set up two tables in a visible area of our test location, Novack.  We chose Novack because there are often many students studying there in the evenings, and you are allowed to eat there as well.  At one table we will set up our water and organize the cups with a half a piece of cookie in each, and one at which administrator #2 will interact with the participants.  

Lastly, we will need a laptop in order for administrator #3 to generate a random number between 1 and 2, which correspond to the number under each cup and will represent the cookie presentation order.  Administrator #3 will also record the responses of the participants.  

To maintain cleanliness of our experimental space and cookies administrator #1, who divides and sets up the cookies, will need to wear a pair of latex gloves to handle the cookies, a knife to cut the cookies, and napkins to clean up after the experiment is over.

Protocol:


Before the experiment begins, administrator #1, while wearing a pair of latex gloves, will divide 30 of the Oreo brand and 30 of the generic brand into two halves, creating 60 halves of each for 60 subjects.  The halves will be placed into opaque cups in order to maintain the anonymity of each brand of cookie.  All 60 cups of cookies will be labeled discretely at the bottom of the cup with either a 1 for Oreo or a 2 for the generic brand in order to make the data recording process easier and free of cup mix-ups.  

After the setup, we will sit in Novack and solicit participants for our experiment. Administrator #2 will interact with the subject and provide the cookies.  Administrator #2 will hand the subject one cookie, and then a cup of water to cleanse their palette in order to remove the first cookie's taste.  After the subject’s palette is cleansed, administrator #2 will supply the second cookie for comparison.  The order in which they receive the cookies is predetermined using the Excel random number generator function.  After the subject tests both cookies, administrator #2 will ask some questions.  Question 1 is, “Do you notice a difference in taste between these two cookie samples?”  (Answers:  Yes, No)  If the subject answers that they notice a difference between the two cookies, then administrator will ask Question 2:  “Which cookie do you prefer, or do you have no preference?”  (Answers:  1st Cup , 2nd Cup, or No Preference), and subsequently Question 3:  “If we were going to enter you in a raffle to win a bag of either cookie, which bag do you want to pick up as your prize? The Oreos, the Big Stuffed, or No preference?"  (Answers:  Oreos, Big Stuffed, No preference).  If for Question 1the subject answers "No," that they do not notice a difference between the two cookies, then administrator #2 will skip to question 3.  Finally, administrator #2 will ask for the gender and age of each subject. 


Administrator #3 will sit nearby and record the answers of each subject onto a previously created Excel spreadsheet.  The spreadsheet will have a legend stating that a cup with the #1 on the bottom will represent the Oreo brand cookie and a cup with the #2 on the bottom will represent the generic brand cookie.  In column D of the spreadsheet, the results of the respondents’ answers to the first question of “Do you notice a difference in taste between these two cookie samples?”, will be recorded in the form of a Y="Yes," or N="No," answer.  In column E, the results of the respondents’ answers to Question 2 of “Which cookie do you prefer the taste of, the 1st cookie, the 2nd cookie, or no preference?”, will be recorded.  In column F we will tally the results of the respondents’ answers to Question 3 of, “If we were going to enter you in a raffle to win a bag of either cookie, which bag do you want to pick up as your prize? The Oreos, the Big Stuffed, or no preference?"  Finally, in columns G and H, administrator #3 will note the gender of the subject, and their class, respectively.


Finally, we will thank each subject for his or her time.

Analysis:


The results of our Oreo Hypothesis Test were surprising for two reasons.  First, we wanted to show that in a taste test between Oreo cookies and the generic Price Chopper Big Stuffed cookies, a large majority of subjects would NOT prefer Oreos.  Specifically, they would not notice a difference in taste, they would notice a difference and prefer the generic cookies, or have no preference.  Yet, after running the test we found that about half the subjects preferred Oreos and half did not: 18 of the total 40 subjects preferred Oreos, while 22 of 40 did not prefer Oreos.  Therefore, 55% of subjects in fact did not prefer Oreos.  (See Graph 1)  We thought that a larger percentage of subjects would not prefer Oreos.


The results were also surprising because they are counterintuitive.  Most people would probably think that in an Oreo versus generic brand taste test that Oreos would overwhelmingly “win.”  But as our results show, only 45% of the subjects preferred Oreos.  This statistic would be of interest for the producers and marketers of the Oreo cookie.  It suggests that the superiority in Oreos brand name advertising is not directly related to the superiority of its taste, and that consumers may in fact buy Oreos for reasons other than taste.  Furthermore, our test suggests that an increased price does not represent a superior taste.


In analyzing the responses to our test Questions, we found the following:


In Question 1, 80% of the subjects noticed a difference in taste, while 20% could not notice a difference.  (See graph 2)


Question 2 asks only those who could notice a difference in taste between the two cookies, which cookie they then prefer.  Fifty-six percent of subjects preferred the taste of Oreos, while 28.13% preferred the taste of the generic Price Chopper Big Stuffed, and 15.63% had no preference.  (See graph 3)

In Question 3, 67.5% said they would rather receive a bag of Oreos, 12.5 % said they would rather receive a bag of the generic brand, and 20% said they had no preference.  (See graph 4)  Question 3 was designed to gauge whether the subject’s social preference was consistent with the subject’s taste preference communicated in Questions 1 and 2.  (See graph 5)  This comparison between taste and social preferences, corresponds with our equation, D= Xbefore - Xafter, and is one of our ultimate interests.
To reiterate our hypotheses and proposed parameters:

Our null hypothesis was that 
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, and our alternate hypothesis was that 
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>0.  Our significance level was that (=0.05.  Thus, the corresponding critical region for a right sided test is, z≥1.96.  Our results were that 
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=0.225.  
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= ∑( Xbefore – Xafter) / N

The estimated standard deviation is, s=0.577.  

s= (square root of ∑(D-
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)2 / (N-1)

The sample size is, N=40.  Therefore, to determine if our results are significantly significant, we use the equation:

z=(
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-µ) / (s/square root of N)

Thus, z=2.27.  Hence, we can claim that our results are statistically significant because z=2.27 is greater than the critical value of z≥1.96.  Furthermore, to determine whether our alternate hypothesis of, 
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>0, we must calculate the confidence interval.  This equation is:
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+/- z0 (s/square root of N)

Using this equation, 
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=0.225 +/- 1.79.  Therefore, 
[image: image26.wmf]D

 is between 0.404 and 0.046 with 95% confidence.  Only 5% of the time will 
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 fall outside these critical regions.  For the reasons stated above, our results are significantly significant and therefore, we reject the null hypothesis.

Confounding Factors:

Inherent Problems with the Test-

First, there were some inherent problems with our test.  The first problem we confronted was what we should actually test for.  The two possibilities were running an Oreo taste test versus a generic brand, or an Oreo “experience” test versus a generic brand.  This differentiation is important because we felt that many people like Oreos for more than their taste alone.  For example, some people like Oreos because the can eat them in fun ways.  Some people like only the cream, or only the cookies.  Some people like to twist the cookies apart before eating them, while others need milk with their Oreos.  Finally, some people simply like to eat them normally.  

Therefore, we worried that with a taste test alone we would not truly test peoples' preferences for Oreos.  Thus, we staged a small pretest to see what subjects' reactions were to the two cookies.  We asked them to close their eyes and eat one cookie however they pleased.  Upon finishing with the first cookie, they cleansed their palette with provided water and tested the second cookie.  We found that they could easily tell a difference between the Oreo cookie and the generic cookie.  The pretest subjects said they could tell a difference while handling the cookies since the generic cookie is slightly larger, slightly heavier, the top design is different, and the texture is more crumbly than the Oreo.  Using this information we felt that we could not create an unbiased test; the subject would usually be able to tell a difference simply by handling the two cookies.  Furthermore, since the subject could guess which cookie was which before he/she even tasted it, he/she would probably be more apt to say that he/she preferred the Oreo when questioned.  Due to our belief, that an Oreo "experience" test would be inherently flawed, we decided that a taste test would give us better results.

We realize that testing Oreos for taste alone does not account for the overall Oreo preference.  But, testing taste alone has its advantages because it allows us to eliminate a number of unknown variables that would have been present in the "experience" test.  Thus, our Oreo taste test only accounts for a taste difference between Oreos and the generic Price Chopper Big Stuffed brand.

Our next concern was the expense of the hypothesis test.  Because we did not have a sponsor for our test, we had to pay for all the equipment ourselves.  With this in mind, we chose Price Chopper Big Stuffed because they were the cheapest generic brand and they also fit our other desires of taste, shape, and feeling.

Another inherent problem with this test was a lack of time.  We were given a week to create, run, and analyze a test.  Furthermore, the three group members had extremely conflicting schedules, making it hard to find times to discuss and conduct the test.  Thus, we were forced to run the test in Novack late on Sunday night, February 15, 2004.  We obtained our test results between 11pm and 1am.  This late schedule became problematic, also, because we wanted to finish and go to bed.  Therefore, once we had enough subjects (N(30) we ended the test.  We did not gather as many subjects as we had hoped in our proposal.  We hoped for 60 subjects, but received 40.

Another confounding factor inherent in our taste test was the testing location.  We chose Novack because you can eat there and usually there is a steady flow of students in the area.  In addition, we knew that many students would be studying in the library on a Sunday night.  Using Novack as our test location created a couple problems due to the lack of privacy.  The set-up and test administration tables were next to each other and this created a slightly more biased situation because the subjects could make assumptions about our actions.  Also, when there was a line of subjects waiting to take the test they could hear the questions and answers before them.  Hearing other subjects’ answers and comments could have influenced their ideas and how they took the test.

Problems Detected After Running the Test-
After running our hypothesis test, we realized that there were other confounding factors that may have skewed the results.  One major concern was that the order in which we presented the cookies biased the subjects’ preferences, causing them to choose the first cookie more of the time.  We used Excel's random number generator to randomly select which cookie would be presented first for each subject, hoping to create a scenario where Oreos and generic cookies would each be presented first about half the time.
  The results show that 17 of 28 times the random number generator selected the Oreo cookie to be presented first.  Interestingly, 17 of 28 times the subjects said they preferred the first cookie to the second cookie.
  These numbers show that 60% of the time, the first cookie presented was chosen as the preferred cookie.  Therefore, this illustrates a possible flaw in our test.  We tried to make the cookie order presentation as random as possible, but after reviewing our results we felt that cookie order affected the choice of cookie preference.  Unfortunately there is no way to combat this flaw because one cookie must always be presented before the other in a test like ours.

Another factor that may have influenced the responses of subjects was they way in which we phrased our questions.  When planning the questions before running the test, we tried to create clear, specific questions that would help us test our hypothesis.  But after running the test we saw that our questions were not clear enough for some subjects; sometimes we had to clarify for them what we meant.  This was problematic because each time we clarified something, obviously, we did not use the exact same phrases, and the slightly different clarifications could have influenced the subjects in various ways.  

Another example of how vague language hurt the uniformity of our test arose when we instructed the subject not to look at or touch the cookie while putting it into their mouth.  For some reason this request did not register with for some subjects; we caught them as they innocently glanced in the cup, or began to take the cookie out of the cup with their hand, and had to stop them.  Then we would explicitly say, “Please, do not look in the cup,” or “Please, do not take the cookie out of the cup, but pour it in your mouth as you would a drink.”  We did not realize that such specification of instructions was necessary while planning the test.  This is problematic because the lack of these may have influenced subjects’ preferences if they saw or felt the cookie and noticed a difference even before tasting it.

Finally, some of the subjects’ voluntary comments and reactions to our test revealed confounding factors that we had not thought of before.  One major factor that we should have addressed was the experience level of the subject with Oreo cookies.  Some subjects said prior to tasting the cookies that they would definitely notice a difference because they eat Oreos often and some said that they never eat Oreos and probably would not notice a difference.  The experience levels of the subjects could skew the results, for example, if we randomly tested a lot of Oreo connoisseurs.  But unfortunately in our test we do not know the experience level of our subjects and cannot draw any conclusions concerning this possible bias.


We have outlined many confounding factors for our Oreo Hypothesis Test, but the conclusions derived from a sheer taste test are indeed important because testing for taste, (a procedure we conducted rather accurately), is a viable form of comparison.

Future Testing:

After evaluating our Oreo Hypothesis Test, there are a few ways in which we could improve our test and run it again.  First, running a larger pretest would help us determine problems ahead of time.  As part of the pretest we would welcome comments and suggested improvements from the subjects. 


Next, to conduct a test that eliminates the chances of some biases as stated above, we would use a private testing location where we could have two rooms.  In one room, administrator #1 would set up the cups, cookies, and water.  In a second room administrator #2 would ask the questions of the subjects, and administrator #3 would record the data onto a computer.  Meanwhile, if people were waiting to take the test, they would form a line outside the rooms so they could not hear anything prior to their test.


Another change would be to have more time to conduct the test if we ran another one in the future.  This would allow for longer or more testing times, and subsequently we would have a larger sample size.  With a larger sample size we could create a more powerful test.


Concerning protocol there are a couple minor changes that we would introduce into a future test.  First, we would ask the subject to have some water before they begin the cookie taste test.  This will cleanse their palette and hopefully create the same testing situation by drinking water from the same cup before testing both cookies.  This may decrease the chance of the subjects preferring the first cookie presented.


Furthermore, to help eliminate the first cookie offered preference, instead of using the random number generator to select which cookie to present first, we would alternate which cookie was offered first so that we would be assured that 50% of the time both Oreo and generic would be presented first.  Thus, we could then assume that it would be equally likely for Oreos or generic to be preferred, because we will have accounted for the bias caused by one cookie being presented first more often than the other.


In a future test we will clarify the language we use so that we do not influence the subjects' answers in any way.  We will specifically state how they should get the cookie in their mouth, by "pouring" the cookie into their mouth as if they were drinking something.  Moreover, we will specifically say, "Do not look at or touch the cookies," before they handle the cups with the cookies.  Hopefully this will eliminate any chance that the subject has preconceived beliefs about the identification of the cookies before they test the tastes.


To address the level of experience a subject has with eating Oreos, we will add a question.  It will be Question 4, stating, "How often do you eat Oreos?"  Possible answers would be, "Often," "Sometimes," "Rarely," and "Never."  Although these answer choices are not specific they would still give us an idea about the Oreo experience level of the subject.  The question's function would help us determine if the sample group is random regarding the subjects' Oreo experience level, for if the sample is skewed to one side for this question then we may have to state that the test is biased.


Finally, in a future test, we would create a power hypothesis so we would know how large the sample should be in order to run a powerful and significant test.  To do this for the Oreo test we chose, we will need more statistical tools that we have not yet acquired. 

Conclusion:


 We conclude that our results are significant and we reject our null hypothesis.  Our test shows that when considering taste alone, Oreos are not superior to the generic equivalent, Price Chopper Big Stuffed cookies.  This causes one to ask the question, “Why is it that the majority of people would rather have a bag of Oreos, than a bag of generic equivalents?”  The answer to this probably lies in the fact that people are brand name consumers; people will buy a product for its name even if it is strikingly similar to a generic product in many aspects.  Our results illustrated exactly this, for in Question 2 many subjects did not prefer the TASTE of the Oreo cookie, but in Question 3 they said they would rather receive a bag of Oreos, epitomizing their true social preference of cookies.  Furthermore, our results are important because they show that marketing and advertising can “make or break” a product.  Oreo has done an extremely great job in marketing their product and it has paid off because most people would prefer a bag of Oreos to a bag of generic equivalents.  With this advantage they can then charge more for their product, and continue to succeed.
� EMBED Equation.3  ���








� We recognize that we are evaluating generic cookies as a whole, however, for the purposes of our experiment, we chose the generic Price Chopper Big Stuffed equivalent of the Oreo as a random sample of all generic equivalents of the Oreo.  





� When we set up the random number generator for our test, we told the generator to create a number for all 60 of our subject cells.  But unfortunately this failed because every time we changed rows the randomly generated number in the next cell changed as well.  Therefore, when we entered data for the first 12 subjects tested, the generated numbers changed.  So, we will never know if their preference in Question 2 corresponds to the first cookie presented, or not, because those 12 randomly generated numbers continued to change.  After testing subject 12, we noticed that the generated numbers kept changing, so we no longer used the predetermined random numbers.  Instead, we still used the random number generator, but hit F9 on the keyboard for each new subject and manually entered the selected number into the next subject's cell.  Thus, only for subjects 13-40 can we evaluate the cookie order compared to their preference in Question 2.


� These numbers also include the possibility that the generic cookie was presented first and then chosen, but in reality this only happened 5 of the 17 times.
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