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Identifying Patterns

Prof. Little


Review Exercises p. 24-27/1, 4—12

1. (a) Michigan has twice the population of Minnesota (10 million compared to 5 million). Therefore, the percentage of the crimes in Minnesota compared to the percentage in Michigan is greater. Assuming each crime is performed by one person, Michigan has more law-abiding citizens. [Population found at www.google.com/publicdata]

Good. 

(b) According to a graph published by the United States Bureau of Justice Statistics, the crime rate increased between 1991 and 1993. After that, the crime rate did decrease, possibly because citizens became more law-abiding.

OK – Note that if you want to make a quantitive measurement of “law-abidingness,'' looking at the per capita crime rate is one of the obvious ways
to do it.  The point of the question is that, comparing 1991 and 2001, the number of crimes decreased and the population increased.  So the crime rate definitely 

did decrease.

4. (a) Age and gender are both confounding variables. By studying these groups separately, it is easier to narrow down whom smoking harms the most and if it is healthier for everyone to stop smoking.

      Good. 

(b) A percentage of the smokers who stopped did so because of the damage smoking had already made on their health. Therefore, it might still be a good idea to stop smoking.

Exactly – good!

5. No, zinc sulfate should not be given as a treatment. In the first trial, the doctors may have affected the results with their opinions and actions. Although the subjects did not know if they had the treatment or the placebo, the doctors could have given the zinc sulfate group more attention and care. The second trial should have given a better idea of the effect zinc sulfate had on the patients because both patient groups were treated the same. Double blind tests give better data. More trials could be done to confirm this.

Yes – exactly.

6. By knowing the type of experiment, some of the subjects could have realized they had the placebo to start, and then expected to be in the zinc group. They could have been under the impression of the placebo effect.  

Good reasoning!

7.
(a) This is an observational study because the subjects assign themselves to the two groups.


(b) The age groups got separated because cervical cancer is most common in the 50+ age group. (http://www.netdoctor.co.uk/diseases/facts/cervicalcancer.htm)  The difference in education may have been in order to avoid comparing those who cannot afford the oral contraceptives to those who can and also to avoid comparisons between two different sophistication levels.


(c) The women using the pill could have already known they were in a higher risk for cervical cancer compared to the women who did not use the pill and who were checking in to prevent cervical cancer. The difference was that one group was proactive while the other was reactive.

(d) No, in order to obtain a more accurate study, the experiment should have been controlled so that those who receive the pill would originally have the same chance of getting cervical cancer.

Everything you are saying is OK, but there is another factor here that tends to make the claim even more doubtful.  Namely, level of sexual activity is associated both with contraceptive use and with exposure to the HPV virus that causes some forms of cervical cancer.  So that is a confounding factor that cannot be ruled out as an explanation for how this study came out.

8. This data does not verify the fact that most burglaries happen during vacations. There are 105 days between memorial day and labor day and 365 days in the year. In order for most burglaries to occur in this time, at least 28.767% of the burglaries must happen then. However, since only 25% occur during this time, the amount of burglaries is still average. In addition to this, not all families go on vacations during the summer.

Good!

9.
(a) False. The observational study showed that less people died when eating veggies. Assuming that the dietary supplement in the second trial was a replacement for these vegetables, the increased death from lung cancer proved the observational study false.


(b) True. It is possible that the people eating healthily (fruits and vegetables) would exercise more frequently and keep a healthier life style. This would mean that the data was skewed against the treatment.


(c) False. The trial was randomized and controlled so the lifestyle of the people had no effect on the results.  
Good – on part c, it would be probably safer to say that the possible lifestyles had less effect on the results, though, since each type was split up over both control and treatment groups.

10.
(a) This was an observational study.


(b) No, this could have just been a coincidence or they could each be related to some other factor.
Not exactly – see the first statement of the question.  Saying they are “associated” does not imply any claim that one caused the other.


(c) Yes, this could; however, it would be necessary to prove that the food they eat is connected with their body fat.


(d) Unless the gene was also related to the “controlling” attitude of the mother, this fact would be completely useless.


(e) Maybe the controlling mothers force their kids to eat less. In retaliation, the kids “sneak” candy and unhealthy foods into their diet, causing an increase in body fat.


(f) Unless one of the above correlations was added to the article, the article is false.
OK.

11.
(a) The treatment group is made up of people who volunteer for the boot camp while the control group is made up of people who don’t do it.


(b) The comparison is based on an observational study because the subjects volunteer for the boot camp.


(c) No, the data did not show this because this was an observational study. It is possible that the people who volunteered to be in boot camp cared more about not going to jail again then the people who did not volunteer to do it.
Good.

12. This is false. According to Simpson’s Paradox, it is possible that the percentage of registered Republicans who voted would be greater than the percentage of Democrats. For example… There are 10 democrats in one ward and 90% of them voted and there were 500 republicans and 50% of them voted. In another ward, there are 500 democrats and 20% of them voted while out of the 10 republicans, 10% voted. In the end, 251/510 republicans voted while only 109/510 democrats voted.

       Good!

