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Homework 1 Solutions
I.  Basic Math Review

1.  A student’s grade depends on her score in four equally-weighted exams.  Her average on the first three exams is 92.  What does she need to score on the last exam to have an average of at least 90?

Since the average is the total of all scores divided by the number of scores, we know that the student’s average must be equal to:

92 + 92 + 92 + x
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We want this to equal 90, so we set up the equation and solve for x.

92 + 92 + 92 + x      =   90






  4

Multiply both sides by 4:       3(92) + x    =   360

Subtract 3(92) to isolate x.  

x  =   84

2.  In 2000, a person places $1,000 in an investment that earned 10% per year in simple interest.  How much would the investment be worth (principle + interest) after 5 years?

(1000) + .10(1000) + .10(1000) +.10(1000) +.10(1000) +.10(1000) = $1500
This is how simple interest would be calculated.  However, as our common perception of interest is compounded, we will also accept a response which calculates interest upon the interest.  That would be:

(1000)(1.10)^5 = $1610.51
3.  In 1990, according to Census data, one in four Americans over 18 years of age had never married, as compared to one in six in 1970.  What is the ratio of the fraction of never-married Americans in 1990 to the fraction of never-married Americans in 1970?  Simplify your answer.

1990  =  1/4
1970 =  1/6
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4.  Suppose your income increased from $35,000 to $45,000 over ten years.  What would be the percent increase in your income over the ten year period?  What would be the percent decrease in your income if it had fallen from $45,000 to $35,000 over the same period?

% change = (new – old)/old

% increase = (45,000 – 35,000)/35,000 = 28.6%

% decrease = (35,000 – 45,000)/45,000 =  -22.2%

5.  My grandmother was always telling me “Back in my day, I could buy a candy bar with just a quarter!”  If the candy bars today are identical to the ones back in my grandmother’s day, why is the price $1.00 today?

Prices change over time as the real value of money declines.  Inflation (rising prices) means that each dollar buys less.  Since grandmother’s day, there has been a lot of inflation which has caused the price of all goods to rise, even as their quality has remained the same.
6.  Find the perimeter of this shape on the right.

The perimeter is  9+9+13+13= 44.
7.  What is ½ + 1/3 ?

First find a common denominator, which is the smallest number that is divisible by both two and three.  Six is the best choice, but 12, 18, 24 would also work.

1/2 = 3/6
1/3 = 2/6
3
+
2
=
5
6

6

6
8.  According to Cable News Network, the number of injured in-line skaters (or “roller-bladers”) was 184% larger this year than it was last year.  Did the number of injured skaters almost double, almost triple, or more than triple?

If the number of injuries is 184% larger this year, that means that the number of injuries is 184% more than last year, or 184% plus the 100% that took place last year, totaling 284% of last year’s injuries.  Therefore, the number of injured skaters almost tripled.
II. Data Sources

1.  List and describe four kinds of data sources.  How are each collected?  Which ones seem to be more “reliable”?  Why?

The four kinds of data sources are census, survey, experiment, and measurement.  A census is collected by the government, and is a comprehensive collection of all available data.  A survey is a collection of data from a smaller sample of the population, based on a sub-set of the census, and can be collected by anyone.  An experiment is a test performed on a treatment and a control group to see whether one variable impacts another, and can also be conducted by anyone.  Finally, measurement is collected by simply looking and recording, and because it is relatively objective, is the most reliable data source.  A census is also quite reliable, as it is a collection of all available data (covers the entire population) and is therefore not subject to sampling errors or poor experimental design.
2. What is meant by a data’s “frequency”?  Why is this an important characteristic of data?
"Frequency" refers to the rate at which data is collected, recorded, or released.  For example, unemployment statistics are released monthly, so we say that these data have a monthly frequency.  U.S. population census is collected every ten years, so it has a decade frequency.  Other data, like stock prices, are basically recorded continuously, and therefore could, hypothetically, have a minute frequency.  The most common frequency is annual.  Frequency is important because it determines our ability to track changes over time.  The population census, for example, does not have a good frequency for tracking unemployment rates.  It is better for capturing long-run changes like population growth.
3.  Consider the attached article from http://www.macalester.edu/courses/econ108/c108s07a1.doc .  What kinds of data are used in the article?  Where do you think they came from?  What might be some concerns about the quality of the data?

The main type of data used in this article is census, though there are data seemingly derived from both economic and demographic censuses.  They were likely taken from the U.S. census website, which is an excellent resource for census data.  As census data, they were assembled by the U.S. Census Bureau, who collected data from a (relatively large) sample of the population.  One concern, as noted in the article by the Governor’s spokesperson in his defense, is that the data are subject to a sampling error because they are estimates based on only a sample of the population.  
4.  Consider the attached article from http://www.macalester.edu/courses/econ108/c108s07a2.doc .  What kinds of data are used in the article?  Where do you think they came from?  What might be some concerns about the quality of the data?

The bulk of the data in this article is survey data, derived from opinion polls.  The author mentions polls by Gallup, Fox News, and the University of Michigan.  The data are derived from a simple ask-and-answer approach by the polling organization; the organization chooses a sample size and sampling technique and then proceeds to survey the sample.  The main concern about the quality of these data is the possibility of a bias in the sample.  For example, it’s possible that only people with certain opinions were polled, that only people with certain opinions tended to respond, or even that only people with certain opinions live long enough to get polled.

There was, however, one fact in the article that was data not derived from a survey.  

“We import 12.5 million barrels of oil a day.”

This datum is derived from measurement, as the amount of oil imported daily is a measurable fact.  The information was likely found on a government website; the BLS website would provide data on this subject.  Measurement data are high-quality because they are easy to verify. 
5. Consider the attached article from http://www.macalester.edu/courses/econ108/c108s07a3.doc .  What kinds of data are used in the article?  Where do you think they came from?  What might be some concerns about the quality of the data?

These data were derived from an experiment on Right Direction Cookies.  It was randomized and double-blind, meaning that the participants’ selection for the treatment or control group was random and that both the participants and the testers were “blind” to which participants where in which group.  The data came from the results of the experiment on these 33 adults, and reveal that the treatment group show lower cholesterol at the end than at the beginning.  The results are significant because the control group didn’t show such a decline in cholesterol, suggesting that the Right Direction Cookies had the impact (and not some other variable acting on both the control and treatment groups).  Concerns about the quality of the data might include questions about the actual randomization in the experimental design, the sampling techniques, and the small sample size.
6.  Find three news articles (either in a newspaper or news magazine; internet versions are OK) that use quantitative analysis.  Do they all seem to be equally credible?  Explain.

Answers will vary.  
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