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Estimating Okun’s Law and potential GDP growth

Miles B. Cahill
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ESTIMATING OKUN’S LAW AND POTENTIAL GDP GROWTH
STUDENT INSTRUCTION SHEET

Overview
Okun’s Law is a statistical regularity that relates the unemployment rate to potential GDP.  The classic form (in levels) is:






((U*–U) = (Y – Y*)/Y*




(1)

where U is the unemployment rate, Y is real GDP, ( is the Okun’s Law parameter, and an asterisk represents potential or natural rate levels of variables.  Equation (1) states that for every 1% the unemployment is below the natural rate, GDP is (% above potential GDP (and vice versa), where most textbooks suggest (=2.  In this lab, we will the growth rate version of Okun’s Law to estimate (:






dY/Y = –(dU + dY*/Y*




(2)

In words, this equation states that:



real GDP growth rate = – (Okun’s law coefficient)((the change in unemployment rate) 






+ potential GDP growth rate

Okun’s Law is useful for many applications.  For example, it can be used to estimate the growth rate of potential GDP (which is not directly observable) or as a “flash predictor” of GDP.  Since GDP data are available only quarterly (and with a lag) while unemployment data are available monthly, we can use a given month’s unemployment rate to predict GDP in that month. 
Since we have data for dU and dY/Y, we can estimate the other parameters.  Equation (2) is simply the equation of a line (y = mx + b, with y = dY/Y, x = dU, slope m = –(, and intercept b = dY*/Y*).  If we plot dU vs. dY/Y, we should be able to estimate the line that best goes through these points.  Technically, this is called a “regression line.”  We are going to use Excel to estimate this line for us; Excel calls the line a “trendline.”  

Open the Excel spreadsheet for this exercise.

1.  Plot the dU and dY/Y data for 1949-1972 on a scatter plot chart.  To accomplish this, highlight columns C and D by clicking (and hold down button) on the C button at the top of the column and moving your mouse pointer over the D button.  Let go of the mouse button, click the Insert tab, and select Scatter and the type with just dots.  Then click on Move Chart and move it to its own sheet.  Under the Layout tab, you can give it axis titles, a title, etc.  (On earlier versions of Excel, click on the Insert menu, and then on Chart.  Choose XY Scatter, and the option with no lines.  Click through the menus, inserting titles, etc. as you wish.  When finished, add the chart as new sheet, and give it the name 1949-1972.)  You should notice a definite downward trend in the data.

2.  Now fit a regression line through the data points by adding a “trendline” and make the equation of the trendline visible.  To accomplish this, click on the Layout tab, and then Analysis, Trendline, and More Trendline Options.  Chose the default Linear, and select the “display equation on chart” option.   (In earlier versions of Excel, click on the Chart menu, then on Add Trendline.  You want a linear trendline.  Then click on the options tab, and select the display equation name on chart option.  Click on OK.)
(a) What is the Okun’s Law coefficient?  That is, if the unemployment rate rises by 1%, how much does real GDP growth change relative to potential?

(b) What was the growth rate of potential GDP in 1949-1972 according to this estimate?

3.  Repeat the above exercise for the other two time periods:  1973-1996, and 1997-2009.

(a) Did the Okun’s Law coefficient change?

(b) How much did the growth rate of potential GDP change between the three time periods?

4.  Aside from the assumptions and mathematical cheats, can you think of any weaknesses in the approach used in this exercise?

NOTES FOR THE INSTRUCTOR

(Delete before distributing to students)

General notes
This simple assignment allows students to estimate a key macroeconomic relationship themselves.  It is also good way to introduce the slowdown in GDP and productivity growth that occurred in the early 1970s.
When I use this assignment, I provide the students with the formatted data to save time.  The accompanying spreadsheet contains the data from 1948 through 2009 along with completed scatter plots.  Make sure to delete the scatter plot sheets before distributing it to students. The assignment can be expanded to a data gathering and manipulation exercise if students are asked to obtain the data themselves.

See the student instructions above for detailed instructions for completing the lab.  I use this exercise in a laboratory class where all students have access to a computer.  It takes about 30 minutes.

One challenge is for the students to interpret Excel’s regression equation in y=mx+b form correctly to get the Okun’s Law results.
The class works pretty smoothly.

Data
The data are obtained from the Federal Reserve Bank of St. Louis FRED database. 

· Quarterly real chain weight GDP data are used (GDPC1).  I calculated the year over year percentage change in real GDP for each quarter myself.

· Data code:  GDPC1, URL:  http://research.stlouisfed.org/fred2/series/GDPC1?cid=106
· Monthly unemployment rate data are used (UNRATE).  I calculated the year over year change in the unemployment rate from the third month in each quarter, and changed it to percentage terms myself.

· Data code:  URATE, URL:  http://research.stlouisfed.org/fred2/series/UNRATE?cid=12
Results

This exercise provides a number of interesting results

· The regression equation needs to be interpreted carefully

· Students commonly report the wrong sign for Okun’s Law coefficient

· The Okun’s Law coefficient varies somewhat, but stays reasonably close to 2.

· The estimates for Potential GDP growth are similar to what has been estimated elsewhere.

· Potential GDP growth slowed down in the 1970s

· There does not seem to have been a tech-boom increase in potential GDP growth in the 1990s
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