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The Golden Rule Level of Capital Accumulation

Review:

We are trying to explain economic growth.  The Solow Model says economies go to a steady-state that depends on A, , s, and  according to the following equilibrium condition:

k = sf(k) - k = 0

That means, when the additions to capital per worker (sf(k)) equal the depreciation in capital per worker (k), the economy is neither growing nor contracting.  The same k is generating the same y (output per worker) and c (consumption per worker) and i (investment per worker).

s, the savings rate (or fraction of output not consumed), is extremely important in this model.  The idea is that  is the same fixed constant across countries,
 but s can and does vary from economy to economy.  Thus, a given s will result in the economy reaching a particular level of steady-state k, y, c and i. 

Comparative Statics Analysis of s:

GoldenRule.xls offers Two Ways to do Comparative Statics:


1) Compare one sheet to the another: 1) Comp Statics button


2) Compare both on the same sheet: 2) Comp Statics button

With numerical simulation, k must be close to zero in order to compare equilibrium positions.

Via Algebra, we have a third way to do comparative statics.  The reduced-form is
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Since y = Ak, that means the reduced-form for y* is
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In turn, this gives us c* and i*
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You take the derivative of any of these expressions with respect to s, and then evaluate the result.

The Golden Rule:

Now we know that k*, y*, c* and i* depend upon s (and the other exogenous variables).  Increase s and the steady-state values of the endogenous variables change.

Now, suppose an omniscient, omnipotent social planner, OOSP, had the power to SET s.  In other words, OOSP (or Leviathan, depending on your political persuasion) could choose s and that would determine the steady-state k*, y*, c* and i* values.  What value of s should be choosen?

This is an optimization problem.  We have to set up and solve this optimization problem.

I) Setting Up the Problem:  What are the three elements of an optimization problem?


1) Goal: max c


2) Endogenous Variable: s


3) Exogenous Variables: A, , and .

II) Finding the optimal solution?

The Transition to the Steady-State:

Figure 4-10: With Mankiw’s Example, s=0.3 for 100 years, then s=0.4 for 100 years.  
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� To ponder:  may change over time. Think about computers versus say, shovels.  Do computers wear out faster?  Do they wear out faster and faster over time?  Think about it.
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