Written homework:  population vs. sample

1)  (From MathAndYou.com page 441)  A college wants to determine whether to renovate the gym or the science lab.  The college asks you to conduct a survey.  You randomly survey 30 students leaving a science club meeting.  
a) Explain why the sample may be biased.
The sample may be biased because only students leaving science lab were involved. Other students’ views were not considered.
b) Describe a better way to conduct the sample.
A random sample can be collected from all students in the college. 

2)  (From MathAndYou.com page 441)  A radio station wants to determine how many people in the listening area support gun control laws.  The station asks listeners to call in and answer the survey.
a) Explain why the sample may be biased.
The sample may be biased since responses are not random. Respondents are just volunteers who choose to participate. 
b) Describe a better way to conduct the sample.
A better sample can be collected if the radio station makes random call to the general population. Respondents should be blinded such that they are convinced their views don’t go on air. 

3)  (From MathAndYou.com page 443)  A state agency reports a 95% confidence interval for the mean annual salaries of employees in Colorado is $45,832 to $47,890.
a) Identify the sample mean.
= 
= 46861
b) Identify the margin of error.
= 46861 – 45832
= 1029

4)  (From MathAndYou.com page 443)  A state agency reports a 95% confidence interval for the mean weight (in ounces) of filled paint cans is 159.97 to 160.03.
a) Identify the sample mean.
= 
= 160
b) Identify the margin of error.
= 160 – 159.97
=0.03
5)  A graduate student at the University of Newport conducts a research projects about communication.   She wants to know the opinions of all adult Americans regarding email vs. postal mail. She sends a survey through email to all of the 500 adults that she knows. She asks them to email the survey back to her. The survey asks for a response to this question: “Do you prefer to use email or snail mail (the U.S. Postal Service)?”  She gets back 65 email responses, with 48 of them indicating a preference for email.
(a) Describe the population the student is TRYING to make conclusions about.
Sln
The student’s population is all adult Americans.
(b) Describe the sample she actually gets from the population.
Sln
The sample is the 500 adults mailed by the student. 
(c) What is the sample size?
Sample size = 500
(d) Is this sample finding a mean, or is it finding a proportion?  Give the mean or proportion that she found from her sample, and write a complete sentence to explain its real-world, practical meaning.
Soln
This sample is finding a proportion. The proportion is based on the total responses received, 65.  From the responses, 48/ 65 (73.85%) were in favor of using mail while 26.15% were not. 

(e) List as many reasons as you can to explain why this sample may not be representative of the population.
The sample might not be a representative of the population because of the following: -
1. The sample size is too small. 
2. The sample is not randomly chosen hence it is biased. 

6)  A daily newspaper ran a survey by asking readers to call in their response to this question: “Do you support the development of atomic weapons that could kill millions of innocent people?”  It was reported that 20 readers responded and 87% said “no” while 13% said “yes.” Identify at least three major flaws with this study.
a. The survey question was not framed well since it was leading question. 
b. The percentages are wrong. We don’t expect 87% from 20 responses since it implies some responses were a fraction (17.6)
c. 20 responses are too few to be inferred for the whole population. So the study has flaws since sample size chosen is not a good representative of the population. 


7)  Tina wants to determine the average amount of money spent by customers at the Galleria mall during the month of December. Tina and her helpers survey every single adult that exits the mall during various random time periods throughout December. They manage to survey 5000 adults!  When gathering the results of the survey Tina determines that the survey was very successful in being completed randomly, but she discovers that 4000 of the 5000 surveyed adults were women! Tina is concerned that having only 1000 men will not be representative of the December Galleria mall shoppers since 50% of the population in the Hudson Valley is men. So Tina goes out and finds 3000 additional random men at the Galleria to interview so that she will have an equal number of men and women in the survey. It takes Tina a long time to find this many men randomly since there weren't as many men shopping. Assuming that the original survey of 5000 was truly a random sample of the Galleria shoppers, did Tina make the correct decision by finding an additional 3000 men to survey?  Explain.
Solution
Tina did not make correct decision by finding additional 3000 men to survey. The reason as to this is because she is not concerned by equality of gender for people who shop at the mall rather she is concerned with the amount spend. So long as the sample chosen is sufficiently large and randomly distributed, the number of male and females is not an issue.  


8)  Two different polling companies questioned New Yorkers about the proposed state soda tax as follows (February, 2010):
From the Quinnipiac University Polling Institute:
“There is a proposal for an ‘obesity tax’ or ‘fat tax’ on non-diet sugary soft drinks. Do you support or oppose such a measure?”

From the Kiley & Company poll:
“Please tell me whether you feel the state should take that step in order to help balance the budget, should seriously consider it should consider it only as a last resort, or should definitely not consider taking that step:  ‘Imposing a new 18 percent tax on sodas and other soft drinks containing sugar, which would also reduce childhood obesity.’ “

(a) Describe the flaws in the Quinnipiac polling question.
The flaws in Quinnipiac question are: -
1. The question asked is leading since its has only two options, a yes or a no. 
2. The first part of the question briefs the respondent about existence of the obesity law, it is prone to misinterpretation for those who have not heard about it. 
(b) Describe the flaws in the Kiley polling question.
1. The question is heavily worded hence respondents can be easily confused. 

(c) Explain why we would expect the Kiley poll to result in higher support (which it actually did. The Quinnipiac poll resulted in 40% support, and the Kiley poll resulted in 58% support).
Solution
Kiley poll resulted to higher support because respondents were not limited in their responses. The nature of the question gave them a room to argue out their answers. Also, the question explains clearly what is expected of the respodents.
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