Stat 1350 – Elementary Statistics

Jigsaw Review for Test 1








Chapters 1-9







Group 1 - Definitions:
1.  A friend who knows no statistics had encountered some statistical terms in reading for her psychology course.  Explain each of the following terms in one or two simple sentences.
Simple random sample:  a sample chosen in such a way that every sample of the same size has the same chance to be selected.
95% confidence:  if we choose many samples, the truth about the population would be within the margin of error 95% of the time.
Nonsampling error:  errors not related to the act of selecting a sample from a population.
Informed consent:  required of subjects of an experiment.  All subjects must give their consent after being informed of the possible risks and benefits of the experiment.
Observational study:  observes individuals and measures variables of interest but does not attempt to influence the responses.
Placebo effect:  a response to a placebo or dummy treatment.  Placebo effect is a lurking variable.
Statistically significant:  difference among the effects of treatments that is so large that it could not have occurred simply by chance.
Institutional review board:  a board that reviews all planned studies in advance in order to protect the subjects from possible harm.
2.  A student at a large university wants to study the responses that students receive when calling an academic department for information.  She selects an SRS of 6 departments from the following list for her study.  Start at line 116 if the random number table:

116
14459 
   26056     31424     80371     65103     62253     50490     61181
01 Agronomy


10 Education


19 Natural Resources

02 Architecture

11 Engineering

20 Nursing

03 Art



12 English


21 Pharmacy

04 Biology


13 Foreign Languages

22 Philosophy
05 Business  


14 History


23 Physics

06 Chemistry


15 Horticulture

24 Political Science

07 Communications

16 International Studies
25 Psychology

08 Computer Science

17 Mathematics

26 Sociology
09 Dance


18 Music


27 Veterinary Science

SRS:  Art, Chemistry, Education, Engineering, History, Philosophy

Group 2 – Sample Surveys
1.  Give an example of a source of nonsampling error in a sample survey:  nonresponse, wording of questions, response error, processing error
2.  Give an example of a source of sampling error in a sample survey:  undercoverage
3.  An overnight opinion poll calls randomly selected telephone numbers.  This polling method misses all people without a telephone.  

Is this a source of nonsampling error or of sampling error?  Sampling error – undercoverage (misses all people without a telephone) OR nonsampling error – overnight calls, nonresponse
Does the poll’s announced margin of error take this source of error into account?  No, the margin of error only measures random sampling errors.
4.  A college chooses an SRS of 100 students from the registrar’s list of all undergraduates to interview about student life.  If it selected two SRSs of 100 students at the same time, the two samples would give somewhat different results.  

Is this variation a source of sampling error or of nonsampling error?   Sampling error – random sampling error
Does the survey’s announced margin of error take this source of error into account?  Yes
5.  A Gallup Poll found that 30% of adult Americans claim to have postponed medical treatment due to cost.  The Gallup press release says:


Results are based on telephone interviews with 1,014 national adults, aged 18 and older, conducted

 Nov. 11-14, 2007.  For results based on the total sample of national adults, one can say with 95%

 confidence that the maximum margin of error is +3 percentage points.
The release also points out that this margin of error is due only to sampling error.  Give one example of a source of error in the poll that is not included in this margin of error.

Nonresponse, processing error, undercoverage.

6.  On September 7, 2007, 384 professional golf fans were asked “Do you think that, as a result of becoming a father, Tiger Woods’s golf game will improve, not be affected, or will get worse?”  In all, 70% said “not be affected.”

What is the population for this survey?  All golf fans
Use the quick method to find the margin of error.  
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Give a complete confidence statement for a conclusion about the population.
We are 95% confident that 70% of all golf fans feel Tiger Woods’s golf game will net be affected with a margin of error of + 5%.

Group 3 - Experiments
1.  A Washington Post article reported a study comparing the effectiveness of three common painkillers for children.  Three hundred children, aged 6 to 17, were randomly assigned to four groups.  Group A received a standard dose of ibuprofen.  Group B received a standard dose of acetaminophen.  Group C received a standard dose of codeine.  Group D received a placebo.  The youngsters rated their pain on a 100 point scale before and after taking the medicine. 
Outline the design of this experiment.








Identify the subjects of this experiment:  300 children aged 6 to 7
Identify the explanatory variable:  drug used – ibuprofen, acetaminophen, codeine, placebo
Identify the response variable:  level of pain on scale of 1 to 100
You read that this was a double blind experiment.  Explain what that means in this situation.

The subjects (children) do not know which of the treatments they are assigned and the researchers who are measuring the response variable do not know the treatment the subjects received when they record the level of pain.
You also read that there was a significantly greater decrease in pain ratings for Group A than for Groups B, C and D, but there was no significant difference in the decrease of pain ratings for Groups B, C and D.  What does this mean?

Ibuprofen is more effective than the other treatments in decreasing the level of pain.
What does this finding lead you to conclude about the use of ibuprofen as a painkiller?

Ibuprofen is the best painkiller to use for reducing pain.
2.  What distinguishes an experiment from an observational study?

Group 4 – Ethics, Measurement and Do the Numbers Make Sense
1.  What are the three first principles of data ethics?  Explain briefly what the pain killer experiment (see problem 1 for Group 3) must do to apply each of these principles.
Internal review board – institution conducting experiment must set up a board to review the experiment plans before the experiment is conducted to determine if the study will produce valuable information and to ensure that the subjects will not be harmed,
Informed consent – the parents of the children would have to give consent after being informed of the possible benefits and risks of participating in the experiment.

Confidentiality – all data must be kept confidential.  Only statistical summaries can be published.
2.  Joni wants to measure the degree to which male college students belong to the political left.  She decides simply to measure the length of their hair – longer hair will mean more left-wing beliefs.

Is this method likely to be reliable?  Why or why not?  This method is not likely to be reliable.  The random error in estimating the length of hair is not likely to be small.  If a ruler is not used, Joni would just be guessing the length and repeated measurements on the same subject would most likely differ.
Is this measure valid?  Why or why not?  No – the measure is not relevant or appropriate as a representation of the political beliefs of a person.
Nevertheless, it is possible that measuring politics by hair length might have some predictive validity.  Explain how this could happen.

Political beliefs may follow cultural and religious affiliations.  For example, people associated with the military tend to be clean cut and are often conservative while more liberal people may tend to be less rigid, more ‘hippie’-like.
3.  On Monday, September 10, 2001 (the day before the September 11th attacks) the NASDAQ stock index closed the day at 1695.  By the end of Monday, September 17, 2001 (the first full day of trading after the attacks), the NASDAQ stock index had dropped to 1580.  By what percentage did the index drop?

Percentage decrease = 
[image: image2.wmf](15801695)

0.0681006.8%

1695

-

=-´=-


4.  Newsweek once said in a story that a woman who is not currently married at age 40 has a better chance of being killed by a terrorist than of getting married.  Do you think this is plausible?  What kind of data would help you check this claim?
Does not seem plausible – how would you measure the chances of being killed by a terrorist?   How would you measure the chances of getting married in the future?  How do you account for the cultural influences – for example, fewer people are getting married today than a decade ago. 
what percentage did the index drop

ing after the attacks), the NASDAQ stock index had dropped to 1580.  solution. s.
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