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Lab 1 (Section 1.3, 1.4)
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1.
Data Analysis with Excel

The United States Census Bureau (http://www.census.gov/) collects data on salaries and educational level. The site shows the following median income for each level of education in 2005, for ages 25 and older:

	x, Years of Education
	Education
	Median Income, 

$ per year

	
	Less than 9th
	17,422

	
	9th to 12th
	20,321

	
	High School Graduate
	26,505

	
	Some College
	31,054

	
	Associates Degree
	35,009

	
	Bachelor’s Degree
	43,143 

	
	Master’s Degree
	52,390 

	
	Doctorate Degree
	70,853


We can graph this data in Excel to examine the shape of the data and to find an approximate equation to model the data.

Step 1: Use the Excel data file provided for you. To fill in the x column, use “less than 9th grade education” as the starting point, or zero, and each additional educational level counted as approximately 2 years more education.

In Excel, highlight the new column and the column of incomes. (Do not highlight the “Education” column.)

Step 2: With both columns highlighted, click on the chart wizard icon  [image: image1.png]


  on the top and choose the scatterplot option. Click finish.
Step 3:  Once you have the scatterplot, you can see whether the graph looks approximately linear. Click on one of the dots on the scatterplot. You will see all the dots highlighted. 

Step 4: With your cursor on the dot, right click. Choose “add trendline” from the menu.

Step 5: At the top of the menu, choose linear. At the bottom of the menu, choose “display equation on chart.” Click close.  You should now see a trendline with the equation on it.

a)
 What is the linear equation that Excel found?

b)
What is the slope of the line to the nearest integer, including units? 

c)
What does the slope tell you about incomes? 

Repeat steps 3 to 5, but choose exponential to fit an exponential trendline. 

d)
What is the exponential equation that Excel found?

e)
Which type of equation seems to fit the data better, exponential or linear? Explain.

f)  When you changed the education level into years, you introduced an inaccuracy. Try changing the number of years to be slightly more accurate than going up by 2’s. How does this change your linear and exponential equations?

2.
Using U.S. Census Bureau data, the model that relates the average annual earnings (in thousands of dollars) of females, F, and males, M, with various levels of educational attainment was found to be   
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a.) Which variable is the independent (input) variable?

b.) Which variable is the dependent (output) variable?

c.) How can you tell what type of function (linear, quadratic, or exponential) this is?

d.) What is the slope? Interpret the slope.

e.) What is the vertical axis intercept? Interpret the intercept.

f.) Use a graphing calculator to graph this equation for the range X-min=0, X-max = 65, Y-min=0, Y-max = 45. If you did not bring your graphing calculator, you can use the calculator at http://www.coolmath.com/graphit/index.html
However, this grapher does not have the ability to make tables.

g.) The point (50, 34.312) lies on the graph of this equation. Explain its meaning.

h.) Use the equation to predict how high the average male earnings would be to give average female earnings of $40,000.

i.) How can you use your graphing calculator to answer this question?

j.) When the average annual earnings for males reach $30,000, what does the equation predict for the average annual earnings for females?

k.) How can you use your graphing calculator to answer this question?

Optional Reading on the model in problem 2., from The New York Times

For Young Earners in Big City, Gap Shifts in Women's Favor 

By SAM ROBERTS; CRISTINA MALDONADO CONTRIBUTED REPORTING.

Published: August 3, 2007

Young women in New York and several of the nation's other largest cities who work full time have forged ahead of men in wages, according to an analysis of recent census data. 

The shift has occurred in New York since 2000 and even earlier in Los Angeles, Dallas and a few other cities. 

Economists consider it striking because the wage gap between men and women nationally has narrowed more slowly and has even widened in recent years among one part of that group: college-educated women in their 20s. But in New York, young college-educated women's wages as a percentage of men's rose slightly between 2000 and 2005. 

The analysis was prepared by Andrew A. Beveridge, a demographer at Queens College, who first reported his findings in Gotham Gazette, published online by the Citizens Union Foundation. It shows that women of all educational levels from 21 to 30 living in New York City and working full time made 117 percent of men's wages, and even more in Dallas, 120 percent. Nationwide, that group of women made much less: 89 percent of the average full-time pay for men. 

Just why young women at all educational levels in New York and other big cities have fared better than their peers elsewhere is a matter of some debate. But a major reason, experts say, is that women have been graduating from college in larger numbers than men, and that many of those women seem to be gravitating toward major urban areas. 

In 2005, 53 percent of women in their 20s working in New York were college graduates, compared with only 38 percent of men of that age. And many of those women are not marrying right after college, leaving them freer to focus on building careers, experts said. 

''Citified college-women are more likely to be nonmarried and childless, compared with their suburban sisters, so they can and do devote themselves to their careers,'' said Andrew Hacker, a Queens College sociologist and the author of ''Mismatch: The Growing Gulf Between Men and Women.'' 

Kelly Kraft, 25, is one of those women. A native of Indiana, she came to New York after graduating from the University of Dayton, got a job in publishing and now works for an advertising agency. ''I just felt New York had a lot more exciting opportunities in different industries than Indianapolis,'' she said. 

''In women's-studies courses you always heard that men were making more money, and it was a disadvantage being a woman,'' Ms. Kraft said. ''It's great that it's starting to turn around.'' 

New York may also be more attractive to college-educated women, some experts said, because many jobs in the city pay higher salaries than similar ones elsewhere in the country. ''New York is an achievement-based city, and achievement here is based on how well you use your brain, not what you do with your back,'' said Mitchell L. Moss, a professor of urban policy and planning at the Robert F. Wagner Graduate School of Public Service at New York University. 

In 1970, all New York women in their 20s made $7,000 less than men, on average, adjusted for inflation. By 2000, they were about even. In 2005, according to an analysis of the latest census results they were making about $5,000 more: a median wage of $35,653, or 117 percent of the $30,560 reported by men in that age group. 

Several experts also said that rising income for women might affect marriage rates if women expect their mates to have at least equivalent salaries and education. 

''When New York college women say there are few eligible men around, they're right if they mean they'll only settle for someone with an education akin to their own,'' Professor Hacker said. 
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