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Background 

This exercise introduces several features in Excel that aid in developing revenue projections 

using trend analysis and a moving average. The first task involves correcting the historical 

data on sales tax collections for inflation. The dataset is actual sales tax collections by month 

from October 1993 through February 2013. The corresponding Consumer Price Index (CPI) 

for each month is provided.  The data can be utilized to evaluate current-year trends, as well 

as to project revenue for the next budget. 

 

Data on revenue are often “noisy”.  That is, they fluctuate randomly, which hides the true 

trend in the series.  The true trend, however, can provide useful information for evaluating 

resource available in the near future.  Often, the best way to evaluate this trend is to graph it.  

But first, the raw revenue data must be corrected for the impact of inflation and for short-run 

random fluctuations. 

 

The assignment is to develop a moving average trend for the inflation-adjusted sales tax 

collections, to compute the month to month percentage change in collections, and to 

graphically display those percentage changes.  

 

Tasks 

Task #1: For this exercise, compute the inflation adjusted amount of sales tax collections for 

each month (column D) using this formula: 

 

 Sales Tax Collections (adjusted for inflation)  =  CPI now  *  $ then 

             CPI then  

 

If you know how to apply this formula to an Excel spreadsheet, proceed to the dataset by 

opening Excel Exercise #2 – DATASET 

(http://bookstore.icma.org/FreeDocs/43470/Excel_Exercise_2_RevenueForecasting.xls) and 

compute the inflation-adjusted sales tax collections for each month. 

 

The equation in (D4) should look like: =($C$248/C4)*B4, then copy the equation down the 

column. 

 

The $ symbol instructs Excel to use the absolute cell reference. 

 

http://bookstore.icma.org/FreeDocs/43470/Excel_Exercise_2_RevenueForecasting.xls
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Label the Column “REAL DOLLARS” 

 

SAVE the worksheet. 

 

 

Task #2: The percentage change in sales tax revenue can now be calculated.  Because of the 

seasonality in sales tax collections, it is often most useful to compare the year-over-year 

growth each month.  This can be accomplished by calculating the percentage change in sales 

tax from one month to the same month in the following year.  In column E, use the following 

formula: 

 

%∆  =  (Current month – Same Month Previous Year) / Same Month Previous Year * 100 

 

The equation in (E16) should look like: =((D16-D4)/D4)*100, then copy the equation down 

the column. 

 

Label the column “PERCENTAGE CHANGE” 

 

SAVE the worksheet. 

 

Task #3:  The problem with the simple trend in sales tax collections is the noise in the series 

caused by random fluctuations. To smooth out this random noise, a 12-month moving 

average is often used.  To accomplish this, in column F start with the first twelve months 

(Oct 94 to Sep 95), and develop a month by month sliding average for the percentage change 

series in column E. Thus, the first entry will be the average collections for the first 12-month 

period from Oct 94 to Sep 95; the next entry is for the Nov 94 to Oct 95 time period, etc. 

Utilize the following formula for the first entry: 

 

 Moving Average   =   AVERAGE(PRIOR 12 MONTHS) 

 

The equation in (F27) should look like: =AVERAGE(E16:E27), then copy the equation 

down the column.  

 

Label the column “MOVING AVERAGE” 

 

SAVE the worksheet. 

 

Task #4. Graphing the Data.  Graphing the moving averages on a line graph in Excel visually 

displays any trends in the data.  To plot these averages, highlight the date column (column A) 

and the moving average data and insert into a line graph.  It’s important that the date range 

for column A be the same as the moving average data. 

 

Select (Highlight) Column F.  From the Excel menus at the top, select INSERT from the 

Menu TABS at the top and chose a LINE Chart.  A chart should appear and have a zero axis 

with incremental numbers.  We will want to change this to the data from column A.  Click on 

the x-Axis numbers.  A box will appear around the selected numbers. Right mouse click and 
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select SELECT DATA. On the HORIZONTAL AXIS (Category) Labels.  The axis label 

range should be the following: 

 

 =Sheet1!$A$4:$A$248 

IF the axis has been labeled properly, the line chart axis should now reflect the total date 

range of the worksheet. 

 

SAVE the worksheet. 

 

To export the graph to a Word file, use the Paste Special option. This enables moving the 

graph around in the Word document to a preferred position. 

 

Some comments on interpreting the data 

 

1.  The graph tells us a great deal about past trends, and at least hint at current trends.  

Notice that there were two dips – in 1991 and 2002/03.  Those correspond with 

serious downturns in that community.  The current trend, though “bouncy”, appears 

to be downward.   

2. It’s important to remember that the graph represents 12-month averages, so it 

underestimates recent changes.  Be careful not to rely too heavily on the graph for 

estimating revenue growth in the next year.  It’s useful for looking at trends, but less 

helpful for pinpointing a revenue estimate for next year. 

3. One way to gauge recent trends is to take the average of the last six months of the 

Percentage Change column (column E) and the Moving Average column (column F).  

In this case, the Percentage Change column is much smaller than the Moving Average 

column, suggesting that sales tax collections are trending downward (precipitously).  

Remember that the graph is based on the percentage change in sales tax 

revenue. As such, while the trendline is sloping downward, it has not yet – as of 

the last observed point – dropped below 0.  Thus, revenue is still growing, but at 

a much slower rate than in the two recessions visible in the graph.   
 

 

Discussion questions 

 

1. Describe the trends that you detect in sales tax collections for this local government. 

Be sure to identify times when revenue is:  a. increasing at an increasing rate, b. 

increasing at a decreasing rate, c. decreasing at an increasing rate, and d. decreasing at 

a decreasing rate.  Which of these cases best characterizes the latest trend in the 

revenue reported here? 

 

2. Prepare a prediction for sales tax collections for the next three months (March, April 

and May 2014). Discuss the rationale used for each prediction. 

 

Hint:  Evaluate the data and decide on a percentage increase or decrease that you feel 

is a defensible assumption.  Increase actual revenue (column B) by that percentage.  

Remember that increases compound. 
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3. Prepare a prediction for monthly sales tax collections for the next fiscal year for this 

local government (October 2014 to September 2015). What assumptions are being 

made when developing this forecast? Discuss the rationale for your forecasts. 


