Mary Swanson

StarBUCKS    Project
(Demana, Waits, Foley & Kennedy – Sixth Edition Precalculus)

Chapter 1 Post Project

In this activity, we will be modeling the growth of a business and using that model to predict what may occur in the future.

In 1971, Starbucks Coffee opened its first location in Seattle.  By 1987, the number of Starbucks stores had grown to 17 and by the middle of 2003 there were 6294 locations.  The data in the table below (obtained from Starbucks Coffee’s web site, www.starbucks.com) summarizes the growth of this company from 1987 to 2003.


Year

Number of locations




















1987


17

1988


33

1989


55

1990


84

1991

        116

1992

        165

1993

        272

1994

        425

1995

        676

1996

      1015

1997

      1412

1998

      1886

1999  

      2498

2000

      3501

2001

      4709

2002

      5886

2003

      6294 (incomplete)









OPENING FATHOM

1. The Fathom application has a shortcut on your desktop.  Double-click it.  This will launch Fathom.

ENTERING DATA

2. Drag a case table from the tool shelf into the document. The icon 

looks like this
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When you click, your mouse pointer becomes a closed fist.  As you move the mouse over the document, you see a frame that shows you where the case table will be placed when you release the mouse. 

You should get an empty table labeled no data.  This can also be accomplished by choosing case table from the insert menu.  

3. Click once on <new>.

4. Type Year for the first attribute and press Enter.  When you press Enter, a box representing an empty collection appears next to the table.  The icon looks like this.
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5. Make another attribute called Location next to Year. (You can make the table wider by dragging on its right edge.)

6. Enter the data through 2002 from the table into your case table.  (Let year = 0 represent 1987.)  

Hitting Enter after entering a piece of data increases the number of cases.  Choosing Tab after entering a piece of data moves to the cell to the right.

7. Click on Collection 1 and type in Starbucks and then click OK.

Your case table should look like the following except with the data.
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8. If you are not using a demo version of Fathom, you should save and 

name your file. 

Note:  You may always undo or redo changes by clicking Edit, then either Undo or Redo. 

CREATING A GRAPH

9. Click Insert and choose Graph.  You may also make a graph by dragging the graph icon to an empty space on the workplace.
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10.  Drag the column header for Year to the horizontal axis of the graph over the spot

 labeled Drop an attribute here.  (As you move the mouse over the x-axis, a black

 border appears, showing that you can release the attribute there.)

11.  Similarly, drag the column header for locations and drop it on the vertical axis of  

 the graph.

Note:  Fathom autoscales the axis.  To rescale an axis, grab and drag it or

 double-click while the cursor is positioned on the axis and change scales

 manually.

12. You can move data pieces and thus change the data by dragging points around the graph.

Note:  If you highlight your collection box go to file and choose revert collection, any data pieces that have been changed will go back to the saved original data.

13.  Refer to page 149 in Chapter 1.  Look at the types of graphs displayed.  Which

 regression type do you think matches and why?  ________________________

14.  We are going to try the Exponential Regression model with b>1.

Note:  The formula for an exponential function  is:   y = a ( b
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PLOTTING A FUNCTION & FITTING THE PLOT TO THE DATA 

(USING SLIDERS)

15.  From the Insert menu choose slider or click and drag a slider icon to the workspace. This is what you will see.
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16.  To change the slider name, double-click on V1 and type “a”.  (Do not include quotations.)

17. Create another slider and call it “b”. (These sliders will be the constants for our exponential function.)

18.   To create a curve, right click on the graph with the data.  Choose Plot Function.
19.  Enter:  a ( b
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Note:  When entering a & b, the color should change to indicate a slider.  Also, the times symbol will disappear, but you must type it in the formula.

20.  Use the two sliders to better fit the curve to the data.  Your screen should  look

 something like this. Record your guess equation.  _______________________
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21.  Using your guess equation, what would you predict the number of Starbucks  

 locations to be in 2005, 2010?  ___________  What was the value of “Year” for 2005?  ___________  You could also move the cursor along the curve until the coordinates indicated in the bottom left corner correspond to the year 2005.

22. The number of McDonalds in the United States is currently approximately 16,000.  Do you think that your estimates from above are reasonable?  ________  If no, what real-world feature of business growth was not accounted for in the exponential growth model?  __________________________________________

23.  Why didn’t we use the data from 2003 for our scatterplot and our predictions?

_______________________________________________________________

24.  Lets see how far our data differs from our regression model.

CREATING A RESIDUAL PLOT

25.  Right click on the graph and choose make a residual plot.  You will have an  output that looks like the following.  (Look at the bottom of the display below.)
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Note:  This graph indicates for each data point how much the actual & the estimate y-value differ.  Placing the cursor on a data point will allow you to see how off your estimate is.  (Sometimes a data point appears to be on the curve but the scale distorts what is actually occurring.)

26.  Since the residual plot has a curved pattern, this indicates that the exponential model used was possibly not the best.

27.  Look at p.149 in your text to choose a better model that mirrors what you would expect to occur in the future.  What did you choose? _______________________

28. We might try the logistic model.  The equation is y = 
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29. Do we have enough sliders to try this on Fathom?  _________  If not, how many more do you need?  ___________

30.  We will discuss this at a later time using the graphing calculator.
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