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Problem Set #1: pg. 24-27/ 1, 4-12

1. (a) There are other confounding variables that need to be taken into account, most prominently the population in both of these states. The population in Minnesota in 2000 4,919,479, while the population in Michigan in July 2008 was 9,938,444, nearly double that of Minnesota
. Population is a major factor that affects the frequency of crime because with a larger population, there is going to be a larger frequency of crimes.

             Careful – the population is not a confounding variable according to a strict    

             definition of confounder (something that makes it more likely for an individual to

             belong to a treatment group and that affects the outcome of the experiment.  The 

             real point is that comparing just the numbers of crimes in the two states does not      

             mean much.   That is not taking the two populations into account.  The 

             meaningful comparison comes by looking at a per capita crime rate.

(b) She cannot conclude that the US has become more law abiding because there are other confounding factors that could account for this difference in number of crimes. The data does not show the number of crimes in the years during the time period from 1991 to 2001, so there is not sufficient evidence to conclude the US has become more law abiding over that complete time period.  

               Careful here too – a quantitative way to measure “law-abidingness” 

               is by measuring a per capita crime rate.  Since the number of crimes went

               down, and the total US population went up over the period 1991-2001, the

               crime rate definitely decreased.

4. (a) The Public Health Services studied men and women and the different age groups separately because gender and age were confounding variables. Age is a confounding factor because it corresponds to how long a person has been smoking. Someone older has most likely been smoking for a longer period of time; therefore, more damage has been done to their bodies from smoking. Gender is a confounding factor because men and women have different body types, which means that they are affected differently by smoking. 

(b) While the study shows that current smokers were on average much healthier than those who had recently stopped smoking, it should not be concluded that once you’ve started smoking, don’t stop.  It is possible those who had recently stopped smoking had been smoking for a long time and had recently just quit. In addition, it is possible that the current smokers had just started smoking and their bodies have not been as affected yet.

5. Zinc sulfate should not be given to the treat the disease. The second trial of the experiment had a much better design than the first because it was double blind, meaning the patients and doctors did not know which treatment they were given/administered. In the first trial, the doctors were aware of which treatment was administered to each subject so this created a bias, which could account for the doctors seeing “improvement” of the condition of the patients on zinc sulfate.

6. This “improvement” that all subjects showed during the second half of the experiment can be explained by the placebo effect. While the subjects were not told the group to which they were assigned, they knew the design of the study and that ¾ of the groups got zinc. Since seeing improvement or not was subjective, the placebo effect could make the subjects believe that there was an improvement, when, in reality, there was not. 

7. (a) This is an observational study.

(b) The investigators adjusted for age, education, and marital status because these are all confounding variables. Age is a confounding factor because, while women of all ages are at risk of cervical cancer, women who become sexually active at earlier ages are at greater risk for cervical cancer because developing cells in the cervix of younger woman are more sensitive the cells in the cervix of older women
. Education is another confounding variable because it affects the lifestyle choices women make. Most cases of cervical cancer are caused by HPV, a sexually transmitted disease. If women are not educated about such dangers, then they are not able to make the best, most educated decisions possible. Marital status is a confounding factor because the number of sexual partners a women has increase her chances to contract HPV, which can lead to cervical cancer. A single woman is likely to have more partners than a married woman. 

(c) The factor is being sexually active or not. If a woman is taking the pill, she is most likely sexually active; if a woman is not taking the pill, she is most likely not sexually active. 

(d) The conclusions of the study were not justified by the data. While the study suggests that there is an association between taking the pill and having cervical cancer, association does not prove that the use of oral contraceptives causes cervical cancer.  

8. The statistics do not prove that burglars go to work when other people go on vacation. Memorial Day to Labor Day spans over a period of three months. Three months is ¼ or 25% of a whole year, so the percent of burglaries during that time of year is not any more prevalent that the rest of the year. 

9. (a) False. The observational studies showed that people who get lots of vitamins from fruits and vegetables have much lower death rates from colon cancer and lung cancer. However, the experiments did not confirm this. The first experiment found no difference in the death rate from colon cancer between the treatment group and the control group, and the second experiment showed that beta carotene actually increased the death rate from lung cancer. 

(b) True. Lifestyle is a confounding variable because, generally, people who eat fruits and vegetables make better health decisions when it comes to other aspects of their lives as well, including balanced diet, exercising regularly, not smoking, regular doctor appointments, etc. 

(c) False. Since the experiments were randomized and controlled, the subjects were assigned to their treatment groups, rather than choosing them, so each treatment group consisted of people of various lifestyles.

10. (a) This was an observational study. 

(b) The study found that there was an association between mother’s behavior and her child’s level of body fat.  Children with more body fat tended to have more controlling mothers.

(c) If a controlling mother causes children to eat more, this would explain an association between controlling behavior by the mother and her child’s level of body fat. If a child eats more, then their level of body fat would increase. 

(d) If there is a gene which causes obesity, it would not explain the association.  This gene would influence the child’s level of body fat, but it would not account for the behavior of a mother.

(e) The children of controlling mothers are accustomed to being told what to do and not having much freedom. Many children will choose the type of diet they will have because it is one of the only aspects of their lives that they can control. In addition, if a child suffers psychologically from a controlling mother, they may practice emotionally eating, where emotions, and not hunger, dictate eating habits. 

(f) No because children who are overweight do not necessarily have controlling mothers. There are many other, more prevalent factors that influence whether or not a child is overweight, such as diet, exercise, metabolism, etc.

11. (a) The treatment group is the released prisoners who attend the boot camp. The control group is the released inmates who do not choose to attend boot camp and are released immediately back into society. 

(b) The prison spokesman’s comparison is based on an observational study because the released inmates chose which group they were going to belong to.


c) False. While the date shows that the inmates who completed the boot camp are less likely to return to prison, there are some confounding variables. If the inmate chose to voluntarily attend the boot camp, it is a testament to the kind of person they are. Choosing boot camp most likely shows a person who wants to become more disciplined and make better decision so they do not return to prison.

12. This is false due to Simpson’s Paradox, where relationships between percentages in subgroups can be reversed when subgroups are combined. This can be demonstrated through the following example from Kent State’s Men Basketball Team. While all of Huffman’s averages in the subgroups were higher, Bedford’s overall average was higher.

	Kent State Men's Basketball: 2000-2001 Conference Games Only (18 games)

	 
	Trevor Huffman
	Bryan Bedford

	 
	Made
	Attempted
	Avg.
	Made
	Attempted
	Avg.

	Two-pointers
	57
	127
	0.449
	13
	30
	0.433

	Three-pointers
	35
	100
	0.350
	0
	1
	0.000

	All field goals
	92
	227
	0.405
	13
	31
	0.419


Source: http://www.math.kent.edu/~darci/simpson/bballexamples.html
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