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Solow Growth Model

Overview
This exercise will explore an Excel spreadsheet version of the Solow growth model.  Open the associated Excel file, and we will use this spreadsheet to explore a numerical version of the Solow model in some detail.

This assignment will produce numerical examples of the Solow model in action.  First, we will investigate the stability proof, and then we will look at the behavior of the growth path when important parameters (e.g. s, n, g, d) change.

Laboratory assignment

Let’s first look at the stability of the balanced growth path.  The spreadsheet shows that if the economy is initially on the the balanced growth path, it stays there.  But what if it isn’t on the path to begin with?  This will test the stability proof in action.  

Problem 1:
(a)  Copy your worksheet and chart.  To do this, press and hold down the Ctrl key.  On the bottom of the screen, click on the little tab with “Solow setup” (or “Solow model finished”) written, then click on the ply with your chart (probably called Chart 1).  Let go of the Ctrl key.  Click on the Edit menu, then select Move or Copy Sheet.  When a window pops up, click on “(move to end)”, and click on the Create Copy box.  This will copy both your worksheet and graph.

(b)  Click on the “Slow setup (2)” sheet (the new copy you made).  In year 0, change the actual (not balanced growth) capital (K) to 6 (in cell B24).  Click on the “Chart 1 (2)” tab to look at the graph.  What do you see?  (If you see a lot of jumpy lines, hit the F9 key repeatedly until the lines turn smooth.)  Check out the worksheet, too.  Is the growth rate of actual GDP higher than or lower than balanced growth GDP?

(c)  Now go back to the “Slow setup (2)” sheet and change actual capital to 1.  What do you see now?

(d)  Does (b) and (c) support the stability proof?  Look at the actual capital to output ratio values over time to see if they change the way the stability proof said they would.     

Hopefully, you just showed that an economy always moves to its balanced growth path.  But what causes the path itself to change?

Problem 2:
(a)  Make another copy of the original “Solow setup” sheet and “Chart 1” like you did in Problem 1 (a). 

(b)  On the new “Solow setup (3)” sheet, change the saving rate from 0.03 to 0.04 in year 5.  Notice that the sheet changes every year after year 5 to 0.04, too.  Look at the chart.


(i)  What happened to the balanced growth path (slope and intercept) and balanced growth rate for GDP in and after year 5?  (Look at the worksheet to find the row showing balanced growth rate for GDP.)


(ii)  What happened to the actual GDP growth path and growth rate?


(iii)  What happened to the long run capital to output ratio?

Problem 3:
(a)  Change the saving rate back to 0.03 in year 5.  Change the labor force growth rate (n) to 0.055 in year 5, and look at the chart.


(i)  What happened to the growth path now (slope and intercept)?


(ii)  What happened to the balanced growth rate?


(iii)  What happened to the long run capital to output ratio?

Problem 4:
(a)  Change the labor force growth rate back to 0.015 in year 5.  Change the labor productivity growth rate to 0.050 in year 5, and look at the chart.


(i)  What happened to the growth path now (slope and intercept)?


(ii)  What happened to the balanced growth rate?


(iii)  What happened to the long run capital to output ratio?


(iv)  How do your answers compare to problem 3?

Problem 5: 

(a)  Change labor productivity growth rate back to 0.010 in year 5.  Change the depreciation rate to 0.090 in year 5, and look at the chart.


(i)  What happened to the growth path now (slope and intercept)?


(ii)  What happened to the balanced growth rate?


(iii)  What happened to the long run capital to output ratio?


(iv)  how do your answers compare to problems 3 and 4?

Conclusion
This spreadsheet showed the Solow convergence proof in operation, both in general and then after shocks to the parameters.  Use the spreadsheet to help you study - create examples for yourself to see what happens when parameters change.  Create new rows in the spreadsheet to track other variables – income (GDP) per worker, or consumption (GDP minus saving) for example.  We will use this spreadsheet on future assignments, so be sure to save your spreadsheet.

