Open Excel, and select the excel workbook.
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Then go the lower left corner of the window, and select “normal view”.
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Label the first four columns “Time”, “Susceptible”, “Infected”, and “Recovered”.
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Then put zero in the second row in the ‘Time’ column, and make the time interval step up by one each row (ie, one unit of time is passing during the transition from row to row). There is a quick way to do this, rather than manually entering the data. Put ‘0’ in the first row, then ‘=A2+1’ in the second row. Then click on the lower right corner of the box, and drag it down in order to fill the other boxes.
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Next, we need to decide what the population size of our model is going to be. In order to keep things simple, let’s have there be one thousand people in our model. All but one of these people will be healthy. So enter these numbers in the ‘Susceptible’ and ‘Infected’ columns.  We can also fill in ‘Recovered’. If the entire population is either ‘Susceptible’ or ‘Infected’, then none of them can be ‘Recovered’.
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Before we can manipulate the different populations, we have to establish the infection rate and interaction rate. The infection rate controls how infectious a disease is, which in turn controls how quickly it spreads. The interaction rate controls how often the infected individuals interact with the susceptible individuals, which also controls how quickly the disease spreads. In order to create the rates, we will have to use sliders.

First, though, label the appropriate cells:
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Next, we’ll do the sliders. You can create a slider by going to “View/Toolbars/Forms”. 
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After you click “Forms”, a small menu will pop up. 
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Now select the “scrollbar” option.
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Once you click the scrollbar option, your mouse will change to a crosshair. You can drag the crosshair across the cells in which you would like the scrollbar. Your end result should look like this:
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Next we need to set up the sliders. Because Excel sliders cannot use decimals, this will require a slight (but simple) workaround. Our slider will go between zero and one hundred, and will display its value in a nearby column. We will use an equation in another column to convert this number into a usable decimal. In order to set up the slider, right click on it so that it is selected, and then double-click on it. The following window should pop up:
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We are going to use the default settings, except for the setting for ‘Page change’. Change this to ‘2’, instead of ‘10’. Next, we are going to link the slider to the cell in which its value is displayed. In this case, let’s display it in the I column. So put ‘$I$2’ in the ‘Cell Link’ blank.
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Now do the same for the other slider, except link that slider to $I$3. This should be the final result (it does not matter, at the moment, what numbers are displayed in the ‘I’ column):
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Setting up the decimals is very simple. Click on the second row in the ‘H’ column (next to the ‘14’ in my screenshot) and enter this formula: = I2 / 100.
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Do the same for the Interaction Rate, except divide by 10,000 instead of 100. Your final result should look like this:
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We also need to put in the number of initial infected, the change in time in each step, and the recovery rate. The initial infected is, in this instance, ‘1’. The change in time is also ‘1’. The recovery rate is ‘0.1’. It should appear as follows:
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Before we begin manipulating the ‘Susceptible’, ‘Infected’, and ‘Recovered’ columns, we need to name a few cells so that we can use them more easily. We are going to name the infection rate, interaction rate, delta time, and recovery rate. You name a cell by first selecting it, then going to “Insert / Name / Define”.
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When you click ‘Define…’, the following window will pop up:
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We’re going to change the name to ‘infection_rate’, so that we don’t have to remember which letters are capitals. The names in Excel are case sensitive. Once you have named your cell, you can look in the options menu and see the following:
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Now name the rest of the cells. Remember, though, Excel is case sensitive!

Once the cells have been named, we’re ready to begin manipulating the ‘Susceptible’, ‘Infected’, and ‘Recovered’ columns. We are going to do this with equations that will dynamically change as we change the different inputs (the infection rate, interaction rate, susceptible population, infected population, etc).

The equation will we enter in the susceptible column (B3), is “=B2-B2*C2*interaction_rate*infection_rate*delta_time”. Before we enter this, let’s explore the logic behind it. B2 is the initial susceptible population. So, obviously, we will be subtracting from it the number of infected persons in order to determine the new susceptible population.  The number of infected people is affected by several factors: the susceptible population, the infected population, the interaction rate, the infection rate, and the change in time. In this instance, the change in time will always be one, so it is not really significant.  Now enter the equation into B3.
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Now hit enter, and it should show up like this:
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Now click on the lower right corner of the cell, and drag it down. The equation will be applied to each cell. It should end up looking like this: 
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You will notice that the number has not changed, and that there is a green triangle in the upper left corner of each number. This is because there is no number in the Infected column for the equation to draw from. We need to fill in the equation for the Infected column.

The equation we are going to use is “= C2 + B2 * C2 * interaction_rate * infection_rate * delta_time - C2 * recovery_rate * delta_time”. Before we enter this, let’s examine the logic behind it. Obviously the infected population will be composed of the infected population in the previous time-step plus the number that become infected between that time step and the current time step. Between each time step, however, people are also recovering. So you have to subtract the number of people who recover from the total amount of infected people.

Now enter the equation in C3:
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Now click on the lower right corner and drag it down. Your final result should look like this:
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You notice that the green triangles are gone. This is because now there is a value for the equation to draw from. People who are especially attentive will also notice that I have adjusted several of the rates, and thus changed the numbers in the columns. This is because the values I originally had in my susceptible column were extremely low, to the point where Excel could no longer calculate them. You may also need to adjust your model.

Now let’s enter an equation for the recovered column. The equation for this column is very simple – “=D2+C2*recovery_rate*delta_time”. The logic behind this is very simple. Obviously you will always start with the recovered population from the previous time step; you will then add the number who have recovered in the time between the previous and current time step. Since our recovered population never becomes susceptible again, the number only increases.

Enter this equation into D3:
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Now click on the lower right corner of the cell, and drag it down. Your final result should look like this:
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Now all of the columns are filled in. We are now going to create a graph of this data. This graph will dynamically change as you change the input values for the equations. Go to “Insert / Chart …”.
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We want to create a line graph; select this out of the ‘chart type’ menu on the left.
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Once you have selected the type of graph, hit ‘next’. This is the window you should see:
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Next to the blank for ‘Data Range’, there is a triangle. Click on the triangle. Once you have clicked the triangle, select the data range you wish to graph. In this case, we are going to graph each of the populations as its own series. So select the Susceptible population as your data range.
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Now click the ‘Add’ button under the series box.
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In the ‘Values’ blank, put “=Sheet1!$C$2:$C$26”. This will select the same range we selected in the other column.
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Now we need to add the Recovered Population. Do the same thing that you did for the Infected Population, except substitute ‘D’ for ‘C’. You should now have this:
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Now click ‘Next’.
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We now need to name the various pieces of the chart. Name the chart itself ‘Populations over Time’. Then name the x-axis ‘Time’ and the y-axis ‘Number’.
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Now click ‘Next’.
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We want to insert the chart into our current spreadsheet, so hit ‘Finish’. Your chart should now show up in your spreadsheet.
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You should move your chart into a spot where it is not obscuring the data. You can adjust the sliders, and watch the graph dynamically change. Here are two example graphs:
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Your model is now complete.

