LSP 120 - Quantitative Reasoning

Winter 2011
Activity 1 – Trendlines
All group activities must include both the printed names and the written names of all the members of your group that participated in the activity. To start, you should open a new Word document entitled something like "Group Activity 1" and put the names of your group members at the top. Save it to the desktop and save frequently during the class.

Learning Goals for this Activity 

· You will learn how to add a trendline to a data series in Excel and use it to make predictions.
· You will become aware of the limitations of mathematical models, especially the limitation of extrapolation.

1. Open the file CarsAndTrucks_By_Year1970-MostRecent.xls (found on the QRC.depaul.edu website) containing the data from the Statistical Abstract of the U.S.
a. Make an X-Y scatter plot of the data (click on Insert tab and select Scatter) and then add a trendline to your chart (right-click on a graph point and select Add Trendline).  Add the R2 value to your trendline.  Copy and paste this chart into your Word document.

b. Look at the equation that is given for the trendline.  Excel greatly truncates the decimal values in this equation.  We need a trendline with more accuracy.  To increase the accuracy of the trendline equation, while in Excel and looking at your graph, right click on the trendline equation.  From the drop down menu select Format Trendline Label.  Then click on Number and enter 7 for number of decimal places.  Once again copy and paste this chart into your Word document.
c. Use the linear equation from the trendline to predict how many cars there will be in the U.S. in the year 2010.  In other words, using a calculator, paper and pencil, plug the value 2010 in for X and solve the equation for Y.   While you can visually get an approximation by extending the trendline graph (as we will see in a few moments), there are many times when one needs to use the equation and good old-fashioned algebra to make a more precise prediction.  Show your work.
d. Use the linear equation to predict when there were no cars in the U.S. (Plug the value 0 in for Y and solve for X.)  Show your work.  How accurate is the model in this prediction?  In other words, were there really no cars in the year that you just calculated?  (Don’t know for sure?  Google it.)
e. Use the linear equation to predict the number of cars in U.S. in 2050. Show your work. Do you think it is a good estimate? Why?

f. Extend the trendline on your graph by right clicking on the trendline (you created in a) and then choose Format Trendline.  You are going to change the Forecast Forward value.  Let’s extend the trendline to the year 2020, so we need to increase the trendline by how many units?  This newly extended trendline gives you an approximate prediction.  Paste this graph into your Word document.

2. Open the file Coal_Consumption2004.xls containing more data from the U.S. Energy Administration.  The unit of measure here is quads, a standard measure standing for quadrillion BTU's. (A British Thermal Unit is a unit of energy, the amount of energy needed to raise 1 pound of water 1 degree Fahrenheit when the water is about 39.2 degrees Fahrenheit.)

a. Make an X-Y scatterplot of the data. Add a trendline, including the R-squared value. Once again increase the number of decimal places in the trendline equation, as we did earlier.  Paste this chart into your Word document.

b. Using the equation for the trendline predict coal consumption in the year 2010.  Show your calculations.
c. According to the equation, when will the coal consumption be 30 quads?

d. Extend the trendline of your graph to the year 2015.  By examining the graph, what will be the coal consumption in the year 2015?  Paste this graph into your Word document.

e. In a short well-written paragraph, discuss social, political, or physical changes which might affect the accuracy of predictions using this model.

3. In 1969, 6.6% of all state legislators across the US were female.  In 1997, 25.4% were female.  The linear function that passes through the points (1969,6.6) and (1997,25.4) is a fairly good mathematical model for the increase in the percentage of female state legislators.

a. Find the equation for this model using the mathematical calculations.  (Hint: you already have two X-Y pairs given, so calculate the slope, then plug slope and an X-Y pair into the equation for a line and solve for the y-intercept.)
b. Use the equation to give a prediction for the percentage of female state legislators in 2010.

c. Use the model to predict when the percentage of female legislators might reach 50%. 

4. Determine if the following table represents a linear relationship. (Apply the formula change in y / change in x to each row of the table.)  If it is linear, express the relationship as an equation.  (Create this equation using the formula for a line: y = mx + b.)  For your convenience, this table can be found in the Excel file LinearOrNonlinear_2004.xls.

	Median Height of Children

	Age (years)
	Median Height (inches)

	2
	35.0

	3
	37.5

	4
	40.0

	5
	42.5

	6
	45.0


 

