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Even or Odd Hypothesis Test Proposal

Goal:

After much discussion, our group determined that all of our favorite numbers happen to be odd numbers.  If you were to ask each of us to name our top favorite numbers, for all of us, at least the majority of them would be odd.  We were curious to see if this is a random phenomenon or if the general public really does favor odd numbers over even ones.  There could be a number of reasons why people seem to favor odd numbers over even numbers.  Much of this could relate to the way popular culture views certain numbers.  For example, the number 6 (or 666) is an even number and has a fairly negative connotation, while the number 7 is considered lucky and is an odd number.  Our goal is not necessarily to determine every subject’s favorite number, but rather the overall tendency to favor odds over evens, or evens over odds.  For this reason, we will be asking each subject to list their top favorite numbers, up to five, and we will take all the odd numbers and divide it by the total numbers.  We didn’t want to require the subjects to pick five favorite numbers because some people don’t have five favorite numbers and we wanted all the numbers to be legitimate.  Also, by allowing people to choose up to five numbers it accounts strength of preference.  We are trying to figure out if we were to ask a given person, what the percentage would be that their favorite number would be odd.  We also wanted to ask some background questions to see if any of this information effects preference.  If people pick favorite numbers based on birthdays or other events that are out of there control, we are not sure if we can count it as having a preference for evens or odds.  On the other hand, maybe people whose birthdays fall on odd numbers are more likely to pick these numbers as favorites.  We will have to see our results before we make any connections.  

Questions We Will Be Asking:

Question 1:.List your favorite numbers (max of five numbers).

Question 2: Did you choose any of these numbers based on some special significance to you? (i.e. birthday, anniversary, age, superstition, etc)  If so, which numbers and why?

Question 3:  What is your gender?

Null Hypothesis
Null Hypothesis: Overall, the chance of a random person’s favorite number being odd is equally likely to it being even. 

Alternate Hypothesis

Alternate Hypothesis: The chance of a person’s favorite number being odd is more likely than the number being even.

Pt= Odd numbers/Total Numbers

If Pt is close to 0.5, then we will determine that the null hypothesis holds true, and the further that it falls from 0.5, the more likely we are to state that people do have a clear preference in odd or even.  In our final report we will be including Pt as well as the margin of error and discuss what this means.  

Parameter

If you choose a subject at random from the Dartmouth community, there is some probability that the subject’s favorite number is more likely to be odd. We can call this probability podd. This is the parameter that we will be testing. Under the null hypothesis, a subject picked at random is equally likely to prefer either odd numbers or even numbers; hence the null hypothesis is that podd = pnull = 0.5, while the alternate hypothesis is that podd > pnull = 0.5.
Note: While this is a reasonable alternate hypothesis, we’d really like to find out that there is more than a mere 50% chance that a person’s favorite number would be odd.

Hence, when we report our results we will certainly include an estimate for podd and its margin of error.

Test Statistic

We will use N as the total number of favorite numbers we get from all of our subjects. Let K be the number of odd numbers out of all of these.  Our test statistic will be





P = K/N

Under the Null hypothesis, K will be distributed via a binomial distribution with probability pnull = 0.5. In particular, we can estimate all the probabilities associated to P using the actual binomial distribution or, provided N > 30, the normal approximation to the binomial distribution.

Significance Level

Since we will want to be able to report these results as statistically significant,

We will choose the significance level to be 0.05. In other words, we will leave only a five percent chance of a type 1 error. In this setting, a type 1 error corresponds to concluding that our randomly selected subjects prefer odd numbers, when there is in fact no true preference.

Critical region

We call the values of the test statistic for which we will reject the null hypothesis the critical region.  We are going to assume N >100. This test is right sided since our alternative hypothesis is that podd> pnull (.5). Therefore, to find the critical region we will need to find z0 with the area to the right of z0 under one tailed probability distribution. Since we choose the significance level of .05 we found z0 = 1.65.  We will be able to reject our null hypothesis provided: 
which is therefore P's critical region. Denote the right hand side of this inequality as

and call this quantity the critical value. Find that for any N >100 (where N is the number of favorite numbers our subjects give us) We can find pcrit (where pcrit is the value under Critical Value.).

Power Hypothesis

Our feeling is that at least 75 percent of the favorite numbers will be odd. podd =ppow=.75. If N> 100 we can use the normal approximation, and the area to the right of the standardized pcrit under the standard normal curve will be the probability that we correctly conclude the alternate hypothesis assuming ppow = podd. The standardized pcrit equals

I have demonstrated how to find this power (where the power is the value under .Power.) for any N> 100. Notice, if we believe that at least 75 percent of the favorite numbers we get will be odd then the chance of a type 2 error is at most 1-power. In this setting,

a type 2 error corresponds to the chance that podd>.75, but we report no preference.

Pre-test Population

For the pretest we will test all the students that agree to take our survey in food court, February 17th, from 6:30-7:30. Hence our N will depend on the number of favorite numbers the subjects give us.  For this pretest we hope N will be at least 100. 

Note: This is may not be considered a complete random sample because all our subjects will be Dartmouth students who eat at food court between6:30-7:30.  In a bigger test we would attempt to sample a larger and more diverse portion of the whole population. 
Equipment

For this experiment we are going to serve as the four administrators.  We will have printed out 100 copies of our survey.  We also need to have at least 10 pens and pencils on hand.   We will be able to sample anywhere from one to four people at a time.  Each of us will only administer one survey at a time in order to ensure that our full attention is given to the subject in case he or she has questions.  At the end of receiving all of our surveys we will compile all the results and use Microsoft excel to make a chart.  

Protocol


We will walk to each table with the surveys at hand and ask the subject to fill it out.  The subject will not know that our test is to see whether people prefer odds to evens, so as not to influence their opinions.  After they complete the survey we will glance over it to make sure that it is completely filled out.  After receiving all of our data we will take each survey and count the number of odd responses and the number of even responses.  We will then divide the total number of odds by the total number of favorite numbers.  We will use these numbers to determine whether the null hypothesis or the alternate hypothesis is in fact true.
