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1. To test the effectiveness of nicotine patches on the cessation of smoking, Dr. Richard Hurt and his colleagues (Hurt et al., 23 February 1994 as cited in Utts) recruited 240 smokers at Mayo Clinics in Rochester, Minnesota; Jacksonville, Florida; and Scottsdale, Arizona.  Volunteers were required to be between the ages of 20 and 65, have an expired carbon monoxide level of 10 ppm or greater (showing that they were indeed smokers), be in good health, have a history of smoking at least 20 cigarettes per day for the past year, and be motivated to quit.

Volunteers were randomly assigned to receive either 22 mg nicotine patches or patches containing no active ingredients for 8 weeks.  Neither the participants nor the nurses taking the measurements knew who received the nicotine patches.  They were also provided with an intervention program recommended by the National Cancer Institute, in which they received counseling before, during, and after the 8-week period of wearing the patches.

After the 8-week period of patch use, almost half (46%) of the group wearing nicotine patches had quit smoking, whereas only one-fifth (20%) of the other group had.  Having quit was defined as “self-reported abstinence (not even a puff) since the last visit and an expired air carbon monoxide level of 8 ppm or less.”  (p. 596).  After a year the percent who had quit in both groups had declined, but the group that had received the nicotine patch still had a higher percentage who had successfully quit than did the other group:  27.5% versus 14.2%.  This study was funded by a grant from Lederle Laboratories and published in the Journal of the American Medical Association. (edited from Utts, 76-77)

a.
What is the population?

all smokers from 20-65, good health, at least a pack per day, and motivated to quit

b.
What is the sample?

240 volunteers who met the characteristics of the population stated in a.

c.
Is this an experiment or an observational study?

experiment since we manipulated levels of nicotine in the patches

d.
What is the explanatory variable?

amount of nicotine in the patch OR whether or not an active patch was given to the patient

e.
What is the response variable?

smoking status at the end of 8 weeks then again at the end of 1 year

f.
What is the treatment?

amount of nicotine in the patch

g.
What is the placebo used?

a patch with no nicotine in it

h.
What is the control group?

group that received the placebo patch

i.
What is a possible interacting variable?

indoor/outdoor job, family member who smokes, stress leve.

j.
Is this study blind, double blind, or neither?

double blind since neither the patients or nurses knew which treatment the patients were receiving

2. A simple random sample of 20 college students included 10 females and 10 males.  Each student was asked to list their own height and the heights of their mother and father.  The heights of their parents were averaged to calculate a new variable called Parent Average Height. 

a.
What is the explanatory variable?

parent’s average height

b.
What is the response variable?

student’s height

3.  What is a confounding variable and why is it bad?

a confounding variable is an “unobserved explanatory variable.”  It is bad because in an experiment, we are trying to determine the cause-effect relationship between our “observed” explanatory variable and the response variable.  If however, we have a confounding variable, then we will never really be sure whether changes in the response variable were caused by the observed explanatory variable or whether the changes were caused by the confounding variable or both.

4.  For each set of variables listed below, identify which variable should be the response variable and which should be the explanatory variable.

a.
V1: the amount of money earned for a part-time job - response


V2: the number of hours worked - explanatory

b. 
V1: the weight of a package - explanatory


V2: the first-class postage rate at the post office - response

c. 
V1: the salary of a high school teacher - response


V2: the number of years of teaching experience - explanatory

5. In a recent article entitled "Shed these food myths: Butter, eggs, starches aren't villains; vitamins, milk, diet pop aren't heroes", the following research study was presented: 
                Research done at the Harvard School of Public Health showed that regular soda drinkers may have a tendency toward the weak and brittle bones associated with osteoporosis.  They surveyed 2,622 women who were active athletes in college and classified them as to whether they regularly drank soft drinks or rarely drank soft drinks. The proportion of women in each group who suffered from bone fractures was determined.  The findings: those who regularly drank soft drinks were twice as likely to suffer from bone fractures as those who rarely drank soft drinks. --- SOURCE:  Health and Fitness News Service, August 21, 1996.
 
(a)   Was this an observational study or an experiment?  Explain.
This was an observational study since the woman were observed/surveyed.

 
(b)   What was the population under study?  

women who were former athletes

 
(c)   What was the explanatory variable?         
amount of soft drink usage (values are regularly or rarely)

 
(d)   What was the response variable?
bone health

 
(e)   Suppose the 2,622 selected women were obtained as follows:  From a list of all women sports events (e.g. tennis, basketball, etc.) available at UK, three events were selected at random.  All alumni women athletes who participated in these three events were contacted for the study. What type of sampling technique is described?  Can you think of any potential problems with this sampling plan?  

This sampling plan was a cluster sample since they randomly selected sport events and then surveyed all athletes within that event.  The problem with this type of design is that the health and body type of the different sports can vary widely and so if a study happened to randomly sample tennis, track, and soccer this will be much different than if the sample was softball, weightlifting, and volleyball.  Stratafied sampling would help the final sample to be more representative of all types of athletes.

6.  Researchers examined the records of a large number of cancer patients. Some patients received an invasive treatment while others received a noninvasive treatment.  Patients who received the more invasive treatment survived much longer, on the average, than patients who were treated with the noninvasive treatment.  The study concludes that invasive treatment is more effective than the noninvasive treatment.   
 
(a)   Is this an observational study or an experiment? Explain.

This is an observational study since the historic records were observed and the variable “treatment type” was only observed not manipulated.
 
(b)   Upon further investigation of the data in the records, it was discovered that the invasive treatment was reserved for relatively healthy patients.  Patients who were too ill to tolerate such treatment received the noninvasive treatment. Comment now on the validity of the conclusion of the study.

There is now a confounding variable “patient’s initial health” which may explain treatment effectiveness.  Therefore, the conclusions may or may not be valid.  We just cannot tell whether “treatment type” or “patient’s initial health” or both explain changes in survival times after the treatment.
7.  Are they right?   Scientists say left-handers die sooner   SOURCE -- The Detroit News, 1991.

        Southpaws face more than their share of woe living in a world that is biased to the right.  Now there's a new worry:  Scientists say they have found that left-handers die nine years sooner than right-handers.  "It is very scary," said Stanley Coren, a right-handed psychologist at the University of British Columbia in Vancouver.  
                Coren and fellow researchers examined randomly selected death records of 987 people in Southern California.  The researchers said right-handers, about 94 percent of the group, died at an average age of 75.  The left-handers died at an average age of 66. 
                Coren said the size of the group was statistically valid.  He suspects left-handed people die sooner because of the way the world is built: to accommodate right-handers.  The researchers found that left-handers were six times more likely to die from an accident and four times more likely to die while driving a vehicle.
                Alan Searleman, a professor of psychology at St. Lawrence University in Canton, N.Y., and an expert on handedness, said the finding is "hard to believe," but the work might merit more analysis.  "We are talking about a nine-year difference!" Searleman said.
 
(a)   How many left-handers were included in this study?
 right handers were 0.94*987 therefore left handers were 0.06*987 = 59.

(b)   Suppose that there may have been a disproportionate number of men -- who are known to die earlier than women on average -- in the left-handers group.  In this case, gender would be an example of:
 
        (i) an extra variable   (ii) a control variable    (iii) a confounding variable     (iv) a response variable
 
 
(c)   Describe a better study to compare survival rates for left-handers versus right-handers.
 A matched pairs design would be one way.  We could match a right hand person with a left hand person on variables such as occupation, city, same road (such as I-75).  Then compare the survival times of these similar individuals.  
 
8.  An experiment has been conducted to improve the overall look (appeal) of salsa made by a college campus Mexican restaurant. The manager wants to investigate the effect of chunkiness of the tomatoes and amount of peppers on the appearance rating. Four sizes of chunkiness of the tomatoes (small, medium, large, and extra chunky) and three pepper amounts (few, medium, a lot) will be used in the experiment. Five bowls of salsa will be made for each treatment combination and volunteer customers will be asked to score the jars of salsa on overall appearance.
 
(a)   Explain why this is an experiment and not an observational study.
 The variables “tomato chunkiness” and “amount of peppers” are being manipulated to see if they explain changes in “appearance score”.

(b)   For this experimental situation ---
        (i)    The experimental units are bowls of salsa                                 
        (ii)   The response variable is appearance score                                    
        (iii)  The explanatory variables are  tomato chunkiness and amount of peppers                      

        (iv)  How many treatments are there? 12 (few/small, few/medium, few/large, few/extra, medium/small, medium/medium, medium/large, medium/extra, lot/small, lot/medium, lot/large, lot/extra)                   
 
 9.  Chromium supplementation doesn't live up to its muscle-building, fat-shedding image -- at least in normal doses in ordinary people, a study indicates.​  And contrary to many muscle builders' beliefs, the supplement may not make them stronger even if they use it in far larger doses, says one researcher. The finding is disputed by other researchers.

              
Researcher Marc A. Rogers of' the University of Maryland tested this over a 12-week exercise program in​volving 16 previously sedentary men with an average age of 23.  Half got chromium supplements at 200 micrograms per day, the upper limit of what the federal government considers a healthy level.  The others got a fake substitute.  All trained three sessions a week for 45 minutes per session on resistive exercise equipment that had the same effect as lifting weights.

Then for 12 additional weeks, the half that received 200 micrograms per day, now received 400 micrograms per day.  The others continued to get a fake substitute.  
                At the end of the training program, both groups had become stronger, but there was no statistically meaningful difference in strength gains, the study reported.  This indicates that the exercise made the difference, and the chromium supplements did not help.  The results indicate that the body simply cast aside the chromium it did not need without using it to build extra muscle or to decrease fat, Rogers said. (Source: The Associated Press).
 
(a)   The article states that some received a “fake substitute.”  What would this be in statistical terms? What is the purpose of giving some a “fake substitute?”  

placebo given to control for the placebo effect.

(b)  What type of experimental design is this (simple two group comparison, block design, matched pairs design)?  Explain your answer.

This is a matched pairs design since each person is given one treatment for 12 weeks, then the same person (matched pair) is given the other treatment for 12 weeks.  

