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Difference Equation Lab 

Part I Excel Tools 

Excel Skills Introduced/Reviewed 
Absolute/relative cell references 
Autofill for formulas 
Number formatting 
XY Scatterplots 

Tweaking graph layout 
Renaming worksheets 
Adding a new worksheet 
Adding spin button control to a worksheet 

Step by Step Instructions 

1. Open a new spreadsheet and name the worksheets "Ex 1" "Ex 2" "Ex 3" "Ex 4"and "Ex 
5"(sic1).  You may have to insert a new sheet.  Hover over the * to the right of the last 
worksheet tab to see what command it implements. 

2. Open Stokey & Zeckhauser p 49.  Go to worksheet "Ex 1". 

3. Set up your worksheet as shown here (extend the years out to 20 using autofill): 

 
  A  B  C  D  E  F 
1  Death Rate  .05         
2  Birth Rate  .03         
3  Initial Pop  100         
4             
5  Year  Population         
6  0           
7  1           
8  2           

4. Highlight cells B1 and B2 and click on the % button up in the number panel in the ribbon. 

5. In cell B6 type the formula 

=B$3 

And in the cell B7 type the formula2 

=B6-B1*B6+B2*B6 

Hit Enter.  Select B7 and autofill down.  Examine the contents of cell B8.  Is the formula 
correct? 

NOTE: When we autofill a formula, Excel updates the cell references as we move down or 
across.  Sometimes we want this to be the case (as when our formula says "add up the two 

                                                            
1   Note that here and elsewhere I sometimes INCORRECTLY put the period or comma OUTSIDE the quotation marks.  This IS 

wrong, but I do it so that you won’t think I am saying that you have to put a comma or period at the end of the worksheet name. 
2   If you notice that you can simplify this and write =B6*(1-B$1+B$2) that's OK too. 
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numbers to the right") but sometimes we do not (as in this case where we always want the 
formula to refer to cells B1 and B2).  To accomplish this we create an "absolute cell reference" 
by putting a dollar sign in front of the row or the column or both.  In this case, our formula 
should have been 

=B6-B$1*B6+B$2*B6 

6. We don't need to put a dollar sign in front of the B since we are not planning on dragging the 
formula across.  Fix this in cell B7 and drag the formula down again. 

7. Since we don't like the idea of fractional people, let's get rid of the decimal 
places.  Highlight B6 to B26 and click on "Number" up in the middle panel 
of the ribbon and select the item at the bottom of the drop down menu 
"More Number Formats." 

8. Make the selections as shown and click OK. 

 

9. Now highlight the cell range A5 to B26 and select "Insert" on the 
menu bar.  The ribbon will show you some chart options: 

10. Stop and Think.  Do you know the difference between column, bar, and scatter charts? 

11. Select scatter.  In a scatter chart the data contains both the x and the y coordinates.  In column, 
line, and bar charts Excel just uses only y data and numbers the x-categories 1,2,3,4,5,… (you 
can supply other labels for the categories, but the point is that Excel is not thinking of the 
horizontal (for column and line, vertical for bar) axis as numerical data.  

12. Here are our scatterplot choices: 

 

13. These differ in terms of whether a line connects the points, 
whether the line is smoothed or not and whether the points are 
indicated with a marker.  We'll select the second option.  The result 
may look something like this.  We’ll do some tweaking.  First thing, 
is adjust the size so it’s about 3 inches wide. 
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14. Select the chart if it is not already selected.  Some context menu 
options will appear up on the menu bar: 

 

15. Select layout.  We will futz with the axis labels and chart title and legend. 

 

16. Use the Axis Titles button to put a title below the primary horizontal axis.  It should say "Year".  
Then do the same for the primary vertical axis; it should be "Population".  Single click on the 
chart title and change it to "Population of a Totalitarian Country".  We only have one variable 
so the legend is not so important.  Single click and delete it.  Next click on the chart area and 
grab a handle on the right side to stretch it out to fill the space where the legend was. 

17. Our horizontal axis goes up to 30 or 40 but our data only goes to 20.  Click on the Axes button 
and Primary Horizontal Axis and More Primary Horizontal Axis options.  Change the 
maximum on this axis to 20. 

 

18. Single click on one of the data points in the chart to select the data series and then right click 
and select "Format Data Series." 

19. Under marker options pick a 5 pt circle and under marker fill select no fill and under line style 
select line weight 1.5.  Click OK. 

20. Your result should now look something like this 
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21. To prepare your results for printing, select a range of cells that contains all the work and the 
chart and then click on Page Setup and then on the ribbon under Page Layout select Print Area 
and Set Print Area.  Then, under orientation, select landscape.  Then click on the Print Titles 
button and the Header/Footer tab in the dialog box that pops up.  Click on the Custom 
Header… button and put your name and document title on the right side of the header as 
shown.  Click OK and and OK and then print your results. 

 

22. Go to worksheet "Ex 2" and set it up for the second example on page 49 – the initial values are 
up to you – I've used 500, 25, and 4%. 

 

23. Enter the correct formula in cell B7 and use autofill to populate the rest of the cells. 

24. Go back to the first worksheet and select the chart and click copy (or control-c). 

25. Return to Ex 2 and off to the side of the data click and paste. 

26. Right click the chart and "Select Data…"  In this dialog box, the data on which the chart is 
based is highlighted.  Notice that it refers back to the other worksheet and Excel jumps back to 
that sheet.  Leaving the data range highlighted, click on the Ex 2 sheet tab.  Excel should update 
the data range so that it now refers to the Shaker data of this example.  If not, make sure the 
data range in the dialog box is highlighted and select the data in THIS worksheet – cells A5 to 
A25 and then click OK. 
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27. Click on the chart title to make appropriate changes. 

28. Prepare for printing as above and print results. 

29. LATER: Repeat similar steps for examples 3, 4, and 5 on page 49. 

Adding Controls to Make It a “Live” Simulation 

30. Go back to Ex. 1.  Look up at the top of the menu bar to see if you have the “developer tab” in 
your ribbon: 

 

31. If not go to the  and click “Excel Options” at the bottom of the context menu and click 
“Show developer tab in ribbon” 

 

32. Let your mouse hover over this icon  to get its name.  Click it to reveal the “controls” you 
can insert into your worksheet.  Hover over each to get its name. 

 

33. Select the “spin button” and draw/click one to the right of your system parameter  
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34. A control allows us to build an interface for interacting with a user (you).  The spin button 
control allows us to change the value of a cell it is connected with.  We have to “format” the 
control, telling it what cell it controls and how it should behave.  Right click on the control and 
select “format control” and set it as shown below. 

 

35. Click OK and then unselect the button by clicking anywhere else.  Now that its handles are 
gone, the control is in active mode (rather than edit mode).  Play with it to see the value of cell 
c1 change. 

36. Spin buttons can only run through integers so we have to do a little further bit of processing 
here.  Let’s replace the contents of cell B1 with the formula 

=C1/100 

Now play with your spin button and notice what happens. 

37. Let’s do a few things to improve the look of our tool.  First, center the contents of C1.  Then 
increase the height of rows A, B, and C so that the spin button will fit neatly within a single row.  
It may expand when you do this so you’ll have to right click it to get handles and then adjust it 
back to a smaller size.  While you are doing this, move it so that it covers the number showing 
in C1.   

38. Repeat this process to create a spin button for the birth rate and one for the initial population.  
Note that the latter is not a percentage so we can link it directly to D2.  I would suggest that this 
spin button run from 100 to, say, 1000 with an incremental change of 100. 

39. Your final version should look like this 
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Problem Set Exercises 

1. Implement the Endowment Fund example (p 64) in Excel.  Create a data table with a spin 
button that let’s you control the return on investment, the level of withdrawal, and 
contributions.  Chart Endowment vs. Time. 

2. Use Excel to do the two practice problems on p 66. 

3. Use Excel to implement the workers/children example on pp66ff.  Use controls to let you play 
with the survival rates and fertility variables. 

4. Use Excel to explore the army manpower example on p69ff 

What to Turn In 
Single sheet printout from each of examples 1‐3. 
Single sheet printout from each problem above.  On these printouts, handwrite any comments/explanations about what 
the model tells you about the behavior of the system. 
   


