Basic Tools: Internet Data: FRED



Converting Monthly Data to Quarterly Data

Excel workbook: ObtainingQtrlyData.xls
The frequency of time series data varies.  A few macro variables, especially historical data, are reported only once a year; GDP and other macroeconomic aggregates are available only on a quarterly basis; and stock prices can be reported on a minute-by-minute basis. Time series studies must use the lowest frequency of the included variables. Often, this requires analysts to convert monthly or weekly data to quarterly data to match the frequency of GDP data.  Because this is such a common occurrence, we decided to give special attention to converting monthly data to quarterly data. 


There are four quarters in the year: January, February, and March make up the first quarter, for example. To convert monthly data to quarterly data, therefore, we need to average monthly data three at a time. As an example of this process, we downloaded monthly data from FRED on the 10-year treasury constant maturity rate. See the ObtainingQtrlyData.xls workbook.  The first step is to number each month. To do this we inserted a new column in the data worksheet as column A. The data reaches back to April, 1953 which became month 0. May 1953 became month 1, June became month 2, and so on. 


The second step was finding our three month averages. To do this we created a new series in column D. Each cell takes the average of the three months to its left, hence, the average in the May 1953 row takes the average of April, May, and June of 1953.  We simply copied that formula down. 


The next step is to decide which three-month averages we want. If you set up your three-month averages as we did, the four quarters of the year are represented by the averages in February, May, August, and November. Because of how our months are consecutively numbered from step 1, May 1953 is month 1, August 1953 is month 4, November 1953 is month 7, and so on. Therefore we made a new column with these numbers, 1, 3, and 7. We then filled down, and Excel automatically created the series 1,3,7,10, 13 , etc.  This series, located in column F, will tell us which three-month averages to use for the quarterly series.   

The final step is to use the VLOOKUP function to extract the quarterly data from the monthly table. The formula in our sheet for cell H17, where the first quarterly average is placed, reads as follows:  

=VLOOKUP(F17,$A$17:$D$643,4,TRUE)
In English, this formula reads “Take the value in cell F17.  Look in the first column of the data table in columns A-D and find the row with that value.  Then report back the value from the fourth column of the data table in that same row.” In our table, the first column contains the consecutively numbered months, and the fourth column contains the 3-month averages. For example, the formula in cell H19 reads:

=VLOOKUP(F19,$A$17:$D$643,4,TRUE)
Excel reads cell F19, finds its value is 7.  Excel then looks for a 7 in the first column of the table $A$17:$D$643 and finds it in cell A23.  Looking over to cell D23, Excel finds a value of 2.64.  This is the three month average for months 6, 7, and 8, which constitute the fourth quarter of 1953.  Excel takes the value 2.64 and outputs it as the result in cell H19.
You can also the same idea to create the series for the middle dates fof each quarter.  See Column G in ObtainingQtrlyData.xls.
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