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1-3 Basic Skills and Concepts

In Exercises 1-4, use critical thinking to develop an alternative conclusion. For example, consider a media report that BMW drivers are healthier than adults who don’t drive. The conclusion that BMW cars cause better health is probably wrong. Here is a better conclusion: BMW drivers tend to be wealthier than adults who don’t drive, and greater wealth is associated with better health.

1: Weight and Trucks: A study showed that truck drivers weigh more than adults who do not drive trucks. Conclusion: Trucks cause people to gain weight.

2: Homes and longevity: A study showed that homeowner tends to live longer than those who do not live in their own homes. Conclusion: Owning a home creates inner peace and harmony that causes people to be in better health and live longer.
3: Traffic Enforcement: A study showed that in Orange County, more speeding tickets were issued to minorities than to whites. Conclusion: In Orange County, minorities speed more than whites.

4: Cold Remedy: in a study of cold symptoms, every one of the study subjects with a cold was found to be improved two weeks after taking ginger pills.  Conclusion: Ginger pills cure clods.
In Exercises 5-16, use critical thinking to address the key issue.

5: Chocolate Health Food: The New York Times published an article that included these statements: “At long last, chocolate moves toward its rightful place in the food pyramid, somewhere in the high-tone neighborhood of red wine, fruits and vegetables, and green tea. Several studies, reported in the Journal of Nutrition, showed that after eating chocolate, test subjects had increased levels of antioxidants in their blood. Chocolate contains falconoid, antioxidants that have been associated with decreased risk of heart disease and stroke. Mars Inc., the candy company, and the Chocolate Manufacturers Association financed much of the research.” What is wrong with this study?

6: Census Data: After the last national Census was conducted, the Poughkeepsie journal ran this front-page headline: “281,421,906 in America.” What is wrong with this headline?

7: Mail Survey: When author Shere Hite wrote Woman and Love: A Cultural Revolution in Progress, she based conclusions on 4500 replies that she received after mailing 100,000 questionnaires to various women’s groups. Are her conclusions likely to be valid in the sense that they can be applied to the general population of all women? Why or why not?
8:´900’ Numbers: In an ABC nightline poll, 186,000 viewers each paid 50 cents to call a “900” telephone number with their opinion about keeping the United Nations in the Unites States. The results showed that 67% of those who called were in favor of moving the United Nations out of the United States. Interpret the results by identifying what can conclude about the way the general population feels about keeping the United Nations in the United States.
9:  Telephone Surveys: The Hartford Insurance Company has hired you to poll a sample of adults about their car purchases. What is wrong with using people with telephone numbers listed in directories as the population from which the sample is drawn?

11: Motorcycle Helmets: The Hawaii State Senate held hearings when it was considering a law requiring that motorcyclists wear helmets. Some motorcyclists testified that they had been in crashes in which helmets would not have been helpful. Which important group was not able to testify? (See “A Selection of Selection Anomalies” by Wainer, Palmer, and Bradlow in Chance, Volume 11, No.2.)

13:  Cigarette Nicotine:  Refer to Data Set 5 in Appendix B and consider the nicotine content of the 29 different cigarette brands. The average (mean) of those amounts is 0.94 mg. Is this result likely to be a good estimate of the average (mean) of all cigarettes smoked in the United States? Why or why not?
In Exercises 19-20, answer the given questions that relate to percentages.

19: Percentages in a Gallup Poll

 a. In a Gallup poll, 52% of 1038 surveyed adults said that secondhand smoke is “very harmful.” What is the actual number of adults who said that secondhand smoke is “very harmful”?

 b. Among the 1038 surveyed adults, 52 said that secondhand smoke is “not at all harmful.” What is the percentage of people who chose “not at all harmful.”

20: Percentages in a Study of Lipitor

a. In a study of the cholesterol drug Lipitor, 270 patients were given a placebo, and 19 of those 270 patients reported headaches. What percentage of this placebo group reported headaches?

b. Among the 270 patients in the placebo group, 3.0% reported back pains. What is the actual number of patients who reported back pains?

Pg 28: 9-12

In Exercises 9-12, identify which of these types of sampling is used: random, systematic, convenience, stratified, or cluster.
9: Television News:  An NBC television news reported gets a reaction to a breaking story by polling people as they pass the front of his studio.
10: Jury Selection: The Dutchess County Commissioner of Jurors obtains a list of 42,763 car owners and constructs a poll of jurors by selecting every 100th name on that list.
11: Telephone Poll: In a Gallup poll of 1059 adults, the interview subjects were selected by using a computer to randomly generate telephone numbers that were then called 
12: Car Ownership: In a Gallup Motors researcher has partitioned all registered cars into categories of subcompact, compact, mid-size, intermediate, and full-size. She is surveying 200 car owners from each category.
Answers

A. the study was financed by those with a vested interest in promoting chocolate, who would be more to report only the favorable finding, while chocolate contains an antioxidant associated with decreased risk of heart disease and stroke. It may also contain other ingredients with associated with an increased risk of those or other health problems 

B. Males weigh more than females- and truck drives tend to be male, while about half the adults, who do not drive trucks, are female.

C. Colds generally do not last more than two weeks- you would expect all the subjects to be improves in two weeks no matter what medicine they took or didn’t take.

D. Homeowners tend to be more affluent than renters- and thus they can afford better medical care.

F. There are more minority drivers than white drivers on Orange Country- if the rates of speeding were the same for both types of drivers, you would expect the more numerous types of driver to be issued more tickets.

E.    a. 19/270= .07=7%

        b.270× .030=8

G. The census counting process in not 100% accurate, especially among those (such as illegal aliens) who may not wish to be counted. Giving such as a precise figure suggests a degree of accuracy not actually warranted.
H.  a) There is not enough accuracy in the reported percent to determine an exact answer. While .52×1038=539.76 suggests an answer of 540, x/1038 rounds to 52% for 535≤x≤544. The actual number could be anywhere from 535 to 544 inclusive.
     b) 52/1038 = .05 = 5%
I. Convenience, since the sample was simply those who happen to pass by.

J. Telephone directories do not contain unlisted numbers, and consumer types electing not be listed would not be represented in the survey. In addition, sometimes numbers appear in directories more than once (e.g., under the husband’s name and under the wife’s name), and consumer types electing multiple listings would be over-represented in the survey. Also excluded from the survey would be those without telephones (for economic, religious, or other reasons), transient persons (both frequent movers and those who just happened to have moved) not in the current directory, and persons whose living arrangements (groups housing, extended families, etc.) do not include a phone in their own name.
K. No the sample was self-selected and therefore not necessarily representative of the general population (or even of the constituencies of the various women’s groups contacted).
L. No. While 0.94 is the average of the 29 different brands in the survey, it is not a good estimate of the average of all the cigarettes smoked for at least two significant reasons. First, the 29 brands in the survey are not representative of all brands on the market- they include only 100mm filtered brands that are not menthol or light. Secondly, some brands are much more popular than others. Even if every brand on the market were in the survey, the values of the average would not be a good estimate of all the cigarettes smoked- the values of the popular brands will carry more weight when the amounts of each brand that are actually smoked are taken into consideration.
M. Motorcyclists that died in crashes in which helmets may have saved their lives could not be present to testify.

N. Random, since each adult has an equal chance of being selected.

     Note: This is a complex situation. The above answer ignores the fact that there is not a 1 to 1 correspondence between adults and phone numbers. An adult with more than one number will have a higher chance of being selected. An adult who shares a phone number with other adults will have a lower chance of being selected. And, of course, adults with no phone numbers have no chance of being selected at all.

O. Systematic, since every 100th element in the population was chosen.
P. Because the 186,000 respondents were self-selected and not randomly chosen, they are not necessarily representative of the general population and provide no usable information about the general population. In addition, the respondents were self-selected from a particular portion of the general population (persons watching “Nightline” and able to spend the time and money to respond.
Q. Stratified, since the pollution of interest (assumed to be all car owners) was divided into 5 subpopulations from which the actual sampling was done.

