Math 1200 -College Algebra for Business	 	names  					

					 						

Introduction to Excel V:  Linear Modeling

0.  Housekeeping – Put the names of all the group members on the first sheet of an Excel workbook.  Save the file with the name Excel2Name1Name2Name3.xlsx where Name1, Name2, etc are group member names,

1.  Creating a linear model in Excel

We start with data from a previous worksheet.  The following data contains the in-state tuition cost for ESU (Enormous State University) for the years 1999 - 2009.  Enter this data into Excel.  Let x represent the years since 1999 (use column 2 for the x values).

	Year
	x-value
	Tuition (y-value)

	1999
	0
	$3,587

	2000
	1
	$3,650

	2001
	2
	$3,675

	2002
	3
	$3,918

	2004
	5
	$5,138

	2005
	6
	$5,445

	2006
	7
	$5,819

	2007
	8
	$6,196

	2008
	9
	$6,779

	2009
	10
	$7,117


A)  Use this data to create a scatter plot in Excel that represents the increase in ESU tuition over time.  
· Select columns 2 and 3.  
· Click on the Insert Tab and select Scatter Plot.  
Your graph should look like this:
[image: SLU:Users:maymk:Desktop:Screen Shot 2018-02-05 at 9.17.50 AM.png]

B) Add a trendline to your graph
· Control-click (right click on a pc) on one of the points and select “add trendline”.  In the options for formatting the trendline Display the equation on the chart and Display the R-squared value on the chart.
· Control-click on the label and “format trendline label”.  Make the label 16 point typeface.
· Your graph should look like
[image: SLU:Users:maymk:Desktop:Screen Shot 2018-02-05 at 9.18.58 AM.png]
C) Add a predicted value to your chart.
· In the next column of your chart, add a column for predicted value.
· Use the equation from the trendline, modifying from math notation to Excel notation, to fill in values from your chart.
D) Notice variances and make predictions.  Answer in a textbox on your sheet.
· For what year is there the biggest discrepancy between the predicted and actual value?
· What is the predicted tuition at ESU in 2017?
· What is the predicted tuition in 2020?

2.  Tweaking the linear model in Excel

Start a new sheet. Use the same data set.  This time use the actual year in place of years since 1999.  (Do the scatterplot with columns A and C rather than B and C.)

Answer the following questions in a textbox:
· How do the two equations compare?
· Do they give the same answer or different answers for predictions?
· What is the meaning of the y-intercept for each equation?
· Give a reason for using each equation.




3.  Working with another data set

Consider the following table for the U.S. per capita consumption of yogurt (in half-pints).  Enter this table into Excel, using [image: ] to represent 2005. Enter the column title “Year” in cell A1.

	Year
	Half-pints

	2005
	19.1

	2006
	20.4

	2007
	21.3

	2008
	21.6

	2009
	23.1

	2010
	24.9

	2011
	25.3

	2012
	26.0

	2013
	27.5



Create a Scatter Plot of the data. Add an appropriate chart title and axis labels. Refer to past workbooks as needed.   For the following questions, put your answers in a textbox.

a. What is the independent variable?  
b. Use Excel to find the regression line.  Call this equation .
c. According to the model in part b, what is the annual rate of change?  What are the units?  What does it represent?  
d. Add predicted values in the next column.
e. In the next column, compute the error between predicted and found values.

4. Other ways to define fitting a line to data:
a. Using Excel, we want to compute a slope for a linear relation without using the magic of the regression line. We use the same data set as before.
· First compute the rate of change for each pair of consecutive years.  The rate of change is the same as the slope.  
· Now compute the average of the numbers in this column.
· Put the average value in your textbox.
· Write down a new model using this slope and data from 2009.  Round values to the nearest hundredth.  Call it  and enter it in the next column.
b. Modify the method above by averaging an intercept of the lines connecting consecutive points.
· Since the middle of the data is 2009, for each line connecting two points, find the value at 2009.  (You want to use point -slope format.)
· Average those values to find the average value at 2009.
· Call the line that has the average slope and average  value it  and enter it in the next column.
c. Algebraically, find the equation of the line through the points representing the years 2006 and 2012.  Round values to the nearest hundredth.  Call this equation .  Put it in the next column.
d. Find the predicted value for U.S. per capita consumption of yogurt (in half-pints) for the year 2014 using each of the three models. 
e. Sales trends indicate that U.S. per capita consumption of yogurt increased by 3.2% in 2014.  Assuming that this holds steady, which model makes the closest prediction?


3.  Desmos, just because we can

While Excel is the go to tool for business, it is worthwhile to use other tools as well.

a. In Desmos, hit the plus sign and add a table.
[image: SLU:Users:maymk:Desktop:Screen Shot 2018-10-04 at 11.32.23 AM.png]
b. In the next entry, type .
c. Compare the resulting formula to what you got in Excel.
d. Add a screen shot of your Desmos solution to your Excel page.

When you finish your worksheet, make sure to share copies with the group and then submit it on blackboard.
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