
Workshop Statistics: Discovery with Data, 
Second Edition 
Topic 12: Sampling 

Activity 12-7: Parameters Versus Statistics 

(a)  

• the proportion of your school's students who participate in school-sponsored 
athletics: parameter 

• the proportion of students in your course who participate in school-sponsored 
athletics: statistic 

• the mean grade point average for the students in your course: statistic 
• the standard deviation of the grade point average for all students at your school: 

parameter 

(b)  

• the proportion of your school's students who have a car on campus: statistic 
• the proportion of all U.S. high school or college students who have a car on 

campus: parameter 
• the mean weekly income for all U.S. high school or college students: parameter 
• the standard deviation of the weekly income for all students at your school: 

statistic 

Activity 12-8: E-Mail Usage 

(a) If your goal is to learn about e-mail usage among all students at your school, your 
classmates form a sample, not a population, because they are a subset of all the students 
in the school.  They are not the entire population of the school by themselves.  
(b)-(e) Answers will vary from class to class. The answer to (c) is probably no, but might 
be able to argue yet for (d) if the behavior of students in the class with respect to e-mail 
aren't appreciabilty different from that of other students at the school.  
   

Activity 12-9: E-Mail Usage (cont.) 

Answers will vary from class to class.  
   

Activity 12-10: Web Addiction 



(a)  

• population: visitors to the abcnews.com web site (internet users also acceptable) 
• sample: those visitors to the abcnews.com web site who took the time to complete 

the survey (17,251 users) 

(b) the percentage of abcnews.com visitors (population) who confess some sort of 
addiction to the Internet  
(c) The 6% is probably not a reasonable estimate of the parameter since the survey was 
voluntary. Those who use the internet more and are more addicted to it are more likely to 
take the time to respond to an on-line survey.  This would make the 6% higher than the 
percentage for all visitors to the site or for all internet users in general.  
   

Activity 12-11: Emotional Support 

(a) Hite's sampling method is likely to be biased in the direction of women who think 
they give more support than they receive.  She sampled women in women's groups who 
usually join because they aren't getting the kind of companionship they want from their 
husbands or boyfriends.  
(b) Hite's poll surveyed a larger number of women.  
(c) The ABC News / Washington Post poll was probably more representative of the truth 
about the population of all American women since they used a random sampling that was 
probably unbiased.  
   

Activity 12-12: President's Popularity 

    The 55% favorable rating probably came from the poll taken right after the speech.  
President Clinton had just given a speech that probably put himself in a good light, which 
could influence the opinions of those polled.  The 40% favorable rating probably came 
from the poll taken while naming various people.  The sampling was random, and 
President Clinton did not have a chance to place himself in a good light right before the 
poll.  
   

Activity 12-13: Alternative Medicine 

    This sample result is probably not representative of the truth concerning the population 
of all adult Americans becaused it is biased.  Only readers of Self magazine were part of 
the poll, and the readers of this health magazine were probably the type of people who 
would try alternative medicines.  Therefore, this result is very likely to be an overestimate 
of the proportion fo all adult Americans who have used alternative medicine.  
   

Activity 12-14: Courtroom Cameras 



(a) .985;  statistic  
(b) This sample probably does not represent well the population of all American adults.  
Only those people familiar with the trial and with the fact that they could write letters to 
Judge Ito about their opinions could do so or those who felt much more strongly about 
the issue would take the time to write. Those who didn't mind the use of camers probably 
wouldn't feel the need to write in. This was a voluntary sampling, and not random at all.  
   

Activity 12-15: Sampling Representatives 

    One method would be to randomly pick a starting location, then read the first three 
digits.  If that number is less than or equal to 435, and not yet picked, choose it.  If it is 
greater than 435 or has already been picked, shift to the right one digit and try again.  
   

Activity 12-16: College Football Players (cont.) 

(a)  

• number: categorical 
• position: categorical 
• weight: quantitative 
• class: categorical 

(b) opening day roster for the 1999 Cal Poly football team  
(c) Students' answers may differ since the data is chosen randomly.  This is meant to be a 
sample answer.  
        player numbers using line 2: 20, 87, 52, 32, 58, 28, 35, 80, 29, 88, 75, 40, 26, 36, 34  
        weights of players: 190, 220, 270, 195, 235, 235, 175, 225, 205, 235, 285, 210, 210, 
230, 175  
        average weight: 219.7  
        Since the sampling was done randomly, and every player had an equal chance of 
being chosen, this average is probably close to the average of all 82 players.  
   

Activity 12-17: Phone Book Gender 

(a)  

• parameter: the number of women living in San Luis Obispo County 
• statistic: the number of women listed on the randomly selected phone book page 

(b) This sampling technique will give a biased estimate for the proportion of women 
living in San Luis Obispo County because the phone listings of many married women are 
often under only their husbands' names.  Therefore, the statistic will be an underestimate 



of the population parameter.  
   

Activity 12-18: Sampling Senators (cont.) 

(a) Students' answers may differ since the data is chosen randomly.  This is meant to be a 
sample 
answer. 

  
        The center of the distribution is at 0.4.  There is a lot of granularity, as all observed 
proportions are even. The range is from .2 to .8.  
(b)

  
        The center of the distribution is at 0.45.  There is a lot of granularity, as all 
proportions are multiples of 0.05.  It appears to roughly symmetrical.The range is from .3 
to .6.  
(c) yes  
(d) There is a smaller spread/range with the larger sample sizes.  This makes sense since 
the proportions from larger samples should be closer on average to the population 
proportion.  
   

Activity 12-19: Sampling Senators (cont.) 

(most)  

• a sample of size 20 from the population of U.S. Senators 
• a sample of size 100 from the population of New York residents 
• a sample of size 500 from the population of Rhode Island residents 
• a sample of size 1000 from the population of New York residents 

(least)  

        The sample of size 20 would produce the greatest variability because the sample size 
is small.  As the sample size increases, regardless of the size of the population, the 



variability in the sample values decreases.  
   

Activity 12-20: Voter Turnout 

(a) .682  
(b) This is a statistic because it is calculated from the sample of 2613 adults.  
(c)  

 
(d) This number is a parameter because the Federal Election Commission has the records 
of all registered voters.  If you are eligible to vote, you were included in this number.  
Therefore, the enitre population of eligible voters were included, making this number a 
parameter.  
(e) No, the sample overestimated the proportion of eligible voters who actually voted.  
(f) While we don't expect the sample result to match the population value exactly, this 
seems to be a fairly large diffence, perhaps larger than what we might expect to see due 
to random sampling.  
(g) People may be reluctant to tell the truth (and seem unpatriotic) and may overstate 
whether or not they voted (or they might not remember that they didn't).  Even with 
random samples, we have to worry about the honesty of the responses.  
   

Activity 12-21: Nonsampling Sources of Bias 

(a) The proportions of "yes" responses would most likely differ between these two 
groups.  The question that includes the words "horrific murder" is obviously putting a 
negative idea into the minds of those surveyed, while the other question seems neutral.  
(b) The proportions declaring agreement with the policy might differ between these two 
groups.  Those interviewed by the smoker might feel pressured into disagreement.  
(c) The proportion of "yes" responses would probably be lower than the actual proportion 
of married people in the community who have engaged in extra-marital sex.  This manner 



of survey is not very confidential, and the surveyor would be hard-pressed to get honest 
answers to such a personal and potentially harmful question.  
(d) We should not be surprised that the proportions would differ between these two 
groups.  The President's views on foreign policy would be fresh in the minds of one 
group, while the other group would have to recall past speeches or actions of the 
President in order to form an opinion.  
(e) question bias, surveyor influence, lack of confidentiality, knowledge of the topic  
   

Activity 12-22: (Hypothetical) Service Times 

(a) This is a parameter because the population is all bank customers.  
(b) This would not provide an unbiased estimate.  These times will vary based on many 
factors, including time of day.  
(c) 5 minutes  
(d) 9, 11, 12  
(e) 6.33 minutes, greater  
(f) 9:21:30 - 16, 19, 20, 21;  7.75 minutes, greater  
        9:27:30 - 16, 21, 22, 24, 25, 26, 27;  6.71 minutes, greater  
        The following two times were selected by the writer of this answer key.  Those 
questions which refer to these times may have answers that differ from yours.  
        9:02:30 - 1, 2;  7.5 minutes, greater  
        9:10:30 - 1, 5, 7, 8, 9, 10;  5.66 minutes, greater  
(g) all 5  
(h) At least one of those customers who had abnormally large times will often be counted 
with this method of sampling since one of them is liable to be in the bank at any given 
time.  Therefore, these customers will almost always affect the sample average, causing it 
to increase.  
   

Activity 12-23: (Hypothetical) Service Times (cont.) 

Students' answers may differ since the data is chosen randomly.  This is meant to be a 
sample answer.  
(a) using line 3: 3, 4, 5, 6, 8  
(b) 3.6 minutes, less  
(c)  

• 9, 5, 6, 4, 8:  4.6 minutes, less 
• 7, 9, 6, 1, 15:  6.2  minutes, greater 
• 3, 30, 7, 1, 11:  6 minutes, greater 
• 3, 1, 15, 7, 14:  5 minutes 

(d) This sampling procedure does not seem to be biased in either direction.  One time is 
less than average, two times are greater than average, and one time is exactly the average.  
   



Activity 12-24: Prison Terms and Car Trips 

    At any given time, a sample of prisoners will  most likely result in the inclusion of at 
least one prisoner with a very long sentence.  This prisoner or prisoners will affect the 
average.  At any given time, a sample of cars on the road will most likely result in the 
inclusion of at least one driver engaged in a long car trip.  This driver or drivers will 
affect the average.  
   

Activity 12-25: Other Probability Samples of U.S. Senators 

(a) Answers will vary from student to student.  
(b) This is an unbiased sampling method because every Senator has the same chance 
(1/10) of being selected.  
(c) This is a biased sampling method because the bottom floor's residents are most likely 
more aware of the possibility of flood than the upper floors, since they are at higher risk.  
(d) Divide the list of Senators into male and female lists.  Randomly select one female 
Senator, then randomly select 9 male Senators.  
(e) Answers will vary from student to student.  
   

Activity 12-26: Sampling Employees 

(a) 1 in 10  
(b) 1 in 10  
(c) No, this sample does not meet the requirements of a simple random sample.  After one 
female has been selected, no other females have a chance at being selected.  Thus, we'll 
never get a sample with more than one female. Therefore, not every sample has exactly 
the same chance of being selected. Every person has a one in 10 chance, but not every 
sample as the definition requires.  
(d) Yes, the sample can be representative of the population even if it is not a simple 
random sample. We are still using randomization in our selection.  

Activity 12-27: College Football Players (cont.) 

(a)  One could divide the team into strata by position.  Then, one would analyze the 
percentage breakdown of positions within the team.  Finally, one would randomly select 
members of each position in proportion to their percentage of the team.  
(b) Answers will vary from student to student.  
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