
 

 

 

 

 

 

 

 

Primary Statistics 

Darby Ballard & Hattie Cauthorn 

AP Statistics 

May 20, 2016  



Introduction 

Every four years, America holds a presidential election that citizens can choose to participate in.  

Prior to the final November election, there are two elections for each party. These elections are 

called caucuses and primaries, and occur during the spring. These are held in order for each 

party, Republican and Democratic, to determine which candidates may be chosen to participate 

in their party’s selection. Texas participates in the primary election on Super Tuesday, which is a 

day where multiple states throughout the nation hold their presidential primaries. The purpose of 

the following project was to figure out which candidates would win the primary election in Val 

Verde County on Super Tuesday, March 1, 2016, and how the results from the Val Verde County 

election would compare to the results of the Texas primary.  

Calculating Confidence Intervals 

In order to determine the proper sample size that we needed to predict the results of the Val 

Verde County election, we had to determine the confidence interval and margin of error that we 

wished to use. For the data, we chose to have a 90% confidence interval and a marginal error of 

5%. A confidence interval is a range of values so defined that there is a specified probability that 

the value of a parameter lies within it. Margin of error is an amount, usually the smallest 

possible, that is allowed for in case a miscalculation or change of circumstance occurs. The 

sample size is an accurate representation of collectable data in a population. We used the formula 

for marginal error to solve for the sample size needed to get the results that we desired. 

            
      

 
 

Where ME is margin of error, z
*
is the z-score of the confidence interval, p is the probability of an 

event occurring, and n is the sample size. 

      

  
           

   
 

The z-score for a 90% confidence level is 1.645 

  
                

    
 

              

Surveying Methods & Avoiding Bias 

After determining the number of samples we needed, we created the survey that we would be 

giving our subjects. The questions were as followed: 



1. Do you plan on voting in the Primary Election on March 1, 2016? 

2. Do you plan on voting for the Democratic or Republican party? 

3. Who do you plan on voting for? 

4. What are you looking for in a presidential candidate? 

5. How old are you? 

6. What is your highest level of education? 

7. What is your ethnicity? 

8. What economic class do you fall under? 

9. What is your gender? 

10. What religious group do you identify with? 

11. Do you identify with the LGBTQ community? 

We created the survey on Google Forms and created a clause that would ensure the anonymity of 

each person’s answers.  

The group began to plan how and where it was going to collect data. It was decided that the best 

way to accurately gather data was to perform a cluster sample from the population. The 

researchers went to three different locations in Val Verde County, Starbucks, H-E-B, and Plaza 

del Sol Mall. The researchers stood outside each facility for two hours and asked every fifth 

person who entered the establishment if they wished to participate in a Del Rio High School AP 

Statistics project. In order to eliminate as much bias as possible, the researchers presented no 

political bias when asking the subject if they wished to participate in the poll. The researchers 

also made sure that each person that was polled was the legal voting age and a registered voter. If 

a participant was not the proper age, registered or wished to not participate in the survey, then 

they were thanked and the researches continued their polling. The researchers that were 

conducting the surveying were young adults, which may have caused some people to not want to 

participate in the polling. Because of this, the researchers had to present themselves in a 

professional manner and ensure that the subjects answers would be kept confidential. The people 

who created the survey attempted to eliminate any subliminal biases by making the survey a 

neutral purple color, so it would not be either red or blue in support of any one specific party. 

The answer choices, when listed, were also portrayed alphabetically. These forms of bias would 

have led to skewed, obscure, and inaccurate data. 

Every fifth person was asked in order to help reduce bias and prevent a repeat poll from being 

performed. If the person agreed, they were then briefed about the length of the survey and were 

guaranteed that their results would be kept anonymous. If the subject wished to continue with the 

survey, they were then given a phone or tablet that had the survey open and ready to take. The 

first question, “Do you plan on voting in the Primary Election on March 1, 2016?” had three 

answers; yes, no, and not sure. If the subject chose either ‘no’ or ‘not sure’ as an answer choice, 

their response was recorded and the survey was ended. If the subject answered yes, then the 

survey continued by asking which party and candidate they would be voting for. After the 

political questions were answered, the subject then proceeded to answer a variety of 



demographic questions. The demographic questions were put in place in order to help the 

analyzers properly project the amount of votes each political candidate would receive. At the end 

of each survey, the responses from each subject were recorded in an Excel spread sheet. After the 

survey was concluded, the subject that was tested was thanked and continued on with their day.  

Results 

Once the researchers collected all 271 samples, the analytical process began. The following data 

was gathered as a result of polling: 

Do you plan on voting in the Primary Election on March 1, 2016? 

 

Do you plan on voting for the Democratic or Republican party? 

 

Who do you plan on voting for? (Democratic Party) 

 

 

 

 

 



Who do you plan on voting for? (Republican Party) 

 

 

 

 

 

 

What are you looking for in a presidential candidate? 

 

How old are you? 

 

 

 

 

 

 

What is your highest level of education? 

 

 



What is your ethnicity? 

 

 

 

 

 

 

What economic class do you fall under? 

 

 

 

 

 

 

What is your gender? 

 

 

 

 

 

 

Which religious group do you identify with? 

   

 

  



Do you identify with the LGBTQ community? 

  

 

 

 

 

Analysis and Interpretation of Results 

Once all of the information was collected, the analytical process began. 

Republican Candidate Number of Votes Percentage of Party 

Votes - Predicted 

Percentage of Party 

Votes - Actual 

Ben Carson 7 4.2% 5.25% 

Ted Cruz 88 52.7% 35.87% 

John Kasich 9 5.4% 2.86% 

Marco Rubio 36 21.6% 21.34% 

Donald J. Trump 27 16.2% 31.25% 

 

Democratic Candidate Number of Votes Percentage of Party 

Votes - Predicted 

Percentages of Party 

Votes - Actual 

Hillary Clinton 51 53.7% 65.74% 

Bernie Sanders 44 46.3% 28.41% 

 

In order to calculate the confidence intervals for each candidate, the analyzers ran a 1-Proportion 

Z-Interval test on each one.  

   
 

 
  When each candidate’s z-interval was calculated, the following was discovered: 

Bernie Sanders (.37901, .54731)    =.463  n=95 

Hillary Clinton (.45269, .62099)    =.537  n=95 

Ben Carson (.01641,.06742)    =.042  n=167 

Ted Cruz (.4634,.59049)    =.527  n=167 

John Kasich (.02515,.08263)    =.053  n=167 

Marco Rubio (.16323,.26791)    =.216  n=167 



Donald J. Trump (.11482,.20854)    =.162  n=167 

In Val Verde County, Ted Cruz won the Republican primary and Hillary Clinton won the 

Democratic primary. For the Republicans, Cruz had 916 or 35.87% of the votes. Donald J. 

Trump had 31.25% of votes, making him the runner-up, and Marco Rubio was the second-runner 

up with 21.34% of voters choosing him. Ben Carson had 5.25% of the votes. On the Democratic 

side, Hillary Clinton received 1,777 votes which was 65.74% of voters. Bernie Sanders had 

28.41% of the Democratic votes and was the first runner-up. 

Based on the results of the survey conducted, it was predicted that Ted Cruz and Hillary Clinton 

would win for their respective parties. Even though the group forecasted that Cruz and Clinton 

would win, the percentages of votes that went to each candidates was extremely off. Based on 

our results, Ted Cruz should have won the Val Verde County Republican primary with 52.7% of 

votes, followed by Marco Rubio, who should have received 21.6% of votes. Donald J. Trump 

would have been the second runner-up with 16.2% of votes, followed by John Kasich, 5.4%, and 

Ben Carson, 4.2%. The margin that Hillary Clinton won by in the Val Verde Co. Democratic 

Primary was predicted to be much smaller than it actually was. It was predicted that Clinton 

would receive 53.7% of her party’s votes, while Bernie Sanders got 46.3% of votes. 

When looking at the demographic breakdown of voters, it was discovered that voters from the 

ages of eighteen to thirty-one were more likely to choose Hilary Clinton as their candidate of 

choice, voters who fell in the thirty-one to seventy-nine age group selected Ted Cruz, and voters 

who were eighty years or older chose Donald Trump. It was also noticed that younger voters 

who were between the ages of eighteen and twenty-four were more likely to vote for a 

Democratic candidate instead of a Republican one. When analyzing the highest level of 

education of a voter, it was discovered that people who had their Ph.D.’s were most likely to 

choose Marco Rubio, subjects who had received their Masters’ and Bachelors’ degrees were 

more probable to choose Ted Cruz as their candidate, and people who had received a GED or 

high school diploma chose Hillary Clinton as their presidential candidate.  

When asked what quality they were looking for in a chosen candidate, the subjects that chose 

“Experience in government,” chose Ted Cruz as candidate. People who valued honesty and 

trustworthiness, a result oriented person, and a candidate with vision and goals for the future also 

selected Ted Cruz as the party nominee. The subjects that selected as image as the quality that 

they look for in a candidate, Hillary Clinton won by an extremely large margin. Donald J. Trump 

was chosen when subjects decided that promised increases in security measures mattered the 

most. 

People who belonged to the LGBTQ community, were atheist, or agnostic were more likely to 

vote for a Democratic candidate than a Republican candidate.  

We believe that the results were skewed due to any bias that was failed to be covered by the 

designers of the project.  



Texas Primary Results 

After we finished collecting our data and coming to our final conclusion of the Val Verde 

County Primary Election, the results of the Texas primary were released. The results of the 

Texas primary were as follows: 

Republican Party: 

Republican Candidate Percentage of Party 

Votes – Val Verde Co. 

Percentage of Party 

Votes - Texas 

Ben Carson 5.25% 4.2% 

Ted Cruz 35.87% 43.8% 

John Kasich 2.86% 4.2% 

Marco Rubio 21.34% 17.7% 

Donald J. Trump 31.25% 26.7% 

 

Percentage of Party Votes 

 

Democratic Party: 

Democratic Candidate Percentage of Party 

Votes – Val Verde Co. 

Percentage of Party 

Votes – Texas 

Hillary Clinton 65.74% 65.2% 

Bernie Sanders 28.41% 33.2% 
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We wanted to see how the results of the Val Verde County primary election compared to the 

results of the Texas primary. We decided to run a Chi-Squared Goodness of Fit test to determine 

if there were similarities or differences in the data.  

Before we began to run the test, we checked to see if the conditions for running a Chi-Squared 

Goodness of Fit test were met: 

 The data was collected using a simple random sampling method 

 The variable under study is categorical 

 The expected value of the number of sample observations at each level of the variable is 

at least five 

The data that was collected was not from a simple random sample, but a convenience sample. 

This is because the results from the polls were from people who chose to go and vote. Because of 

this, all of the conditions were not met and we had to proceed with caution. After we reviewed 

the conditions, we constructed  the hypotheses. 

Republican Hypothesis 

Ho: The proportion of results for the Val Verde County Republican primary election is the same 

as the proportion of the results of the state of Texas Republican primary. 

Ha: The proportion of results for the Val Verde County Republican primary election is not the 

same as the proportion of the results of the state of Texas Republican primary. 

Democratic Hypothesis: 

Ho: The proportion of results for the Val Verde County Democratic primary election is the same 

as the proportion of the results of the state of Texas Democratic primary. 

Ha: The proportion of results for the Val Verde County Democratic primary election is not the 

same as the proportion of the results of the state of Texas Democratic primary. 

Val Verde County 

Clinton 

Sanders 

Texas 

Clinton 

Sanders 



In order to run a Chi-Squared Goodness of Fit test, we needed to calculate what the expected 

number of votes each candidate would have received  in Val Verde County if the county 

followed the same voting pattern as the rest of the state. In order to calculate the expected values, 

we first had to determine the total number of voters for each  party that participated in the Val 

Verde County presidential primary. After the voter number count was determined, we multiplied 

the total number of voters and the percentage of votes that each candidate received at the state 

election. The products of these factors were the expected values that each candidate was to 

receive in Val Verde County.  

Expected Republican Party Votes: 

Republican 

Candidate 

Total Val Verde Co. Voters*Percentage of TX votes Expected Vote Count 

Ben Carson 2466*.042 103.572 

Ted Cruz 2466*.438 1080.108 

John Kasich 2466*.042 103.572 

Marco Rubio 2466*.177 436.482 

Donald J. Trump 2466*.267 658.422 

 

Expected Democratic Party Votes 

Democratic 

Candidate 

Total Val Verde Co. Voters*Percentage of TX votes Expected Vote Count 

Hillary Clinton 2545*.652 1659.34 

Bernie Sanders 2545*.332 844.94 

 

After the expected votes were calculated, we began to run the Chi-Squared Goodness of Fit test. 

In order to run this specific test, we needed to use the following formula: 

    
                    

        
 

This formula is used to determine chi-squared.  

We also needed to identify how many degrees of freedom were in each test. To find this value 

we used the following: 

df = number of categories-1 

dfRepublicans = 5-1=4 

dfDemocrats = 2-1=1 



Based on this formula, there were four degrees of freedom in the Republican test and only one in 

the Democratic test. 

Republican Candidates: 

Ben Carson: 
                    

        
 = 

              

       
 ≈ 9.330 

Ted Cruz: 
                    

        
 = 

               

        
 ≈ 24.624 

John Kasich: 
                    

        
 = 

             

       
 ≈ 9.752 

Marco Rubio: 
                    

        
 = 

              

       
 ≈ 26.691 

Donald J. Trump: 
                    

        
 = 

              

       
 ≈ 28.855 

  = 99.252 

Democratic Candidates 

Hillary Clinton: 
                    

        
 = 

               

       
 ≈ 8.246 

Bernie Sanders: 
                    

        
 = 

             

      
 ≈ 6.844 

  = 15.090 

We used a significance level, α, of .05 for both of the tests. After looking at a chi-squared 

distribution table, we determined that the p value for the Republican data was 1.419*10
-20 and 

the p value for the Democratic data was 1.025*10
-4

. 

For the Republican party: 

Since p<α, we reject the null hypothesis. We have convincing evidence that the proportion of 

results for the Val Verde County Republican primary election is not the same as the proportion 

of the results of the state of Texas Republican primary. 

For the Democratic party: 

Since p< α, we reject the null hypothesis. We have convincing evidence that the proportion of 

results for the Val Verde County Democratic primary election is not the same as the proportion 

of the results of the state of Texas Democratic primary. 

 



Group Member Responsibilities 

Hattie Cauthorn- helped design survey that avoided subliminal biases, helped survey the public 

at all 3 locations, calculated confidence intervals for each candidate, and formulated the 

conclusion, researched and gathered data from the Texas primary, helped develop null 

hypothesis and alternate hypothesis, conducted a chi square goodness of fit test 

Darby Ballard- designed survey that avoided subliminal biases, helped survey the public at all 3 

locations, formulated results, and interpreted and compared results, calculated confidence 

intervals, created graphs and charts, calculated expected and observed votes, formulated results 

Conclusion 

In conclusion, our group has learned how to use statistical methods to calculate and predict real 

life events that are happening today. We experienced how staticians like Nate Silver and other 

newscasting networks predict national polls. Although our predictions for the Democratic and 

Republican primaries were correct, our percents were way off. We predicted that Cruz would 

win the Republican votes by 52.7%, when he actually won by 35.87%. We also predicted 

Clinton would win by 53.7%, and she won by 65.74%. This may be due to some biases that the 

group failed to eliminate. To extend this project, it can be taken beyond that of Val Verde 

County. A larger sample of citizens can be taken, as well as sampling citizens from other 

counties. This way, we might make more accurate predictions opposed to those that were 

concluded based off the results from 3 locations in Val Verde County. After the results of the 

Texas presidential primary were released we also noticed and interesting difference between Val 

Verde County and the rest of Texas. We discovered the proportions from the Val Verde Primary 

elections were different than the Texas Primary elections for both Democratic and Republican 

parties.  

 


