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An Experiment in Economic Growth

Instructions

Overview

Congratulations, you have just been elected the benevolent dictator of your city.  Your job is to make the city grow as much as possible in terms of output.  To do this, you have three tools at your disposal: The tax rate, spending on education, and spending on research and development.

In each city, output is produced via the following production function:

Yt = At*(Ht*Kt)1/2 
In other words, output at time t is a function of technology (At), Human Capital (Ht), and Physical Capital (Kt).  

Each country starts out with an initial allocation of $1000 worth of Human Capital, $1000 worth of Physical Capital, and a technology index equal to 1.  Thus, starting output is equal to Y1 = 1*($1000*$1000)1/2 = $1000.

Collecting Taxes

As leader supreme of your city, you have the ability to set any tax rate (between 0 and 1) that you desire.  Thus, a tax of 10% implies that 10% of output is collected by the government (you) in taxes.  A 90% tax rate implies that 90% of output is collected by the government.  You are a benevolent dictator, and will therefore spend any tax revenue only on education or research and development.

Spending on Education and R&D

Education spending causes human capital to increase from one period to the next.  Similarly, spending on research and development causes the technology parameter to increase (though not linearly.)  

The Accumulation of Physical Capital

Physical Capital is accumulated solely by the private sector.  Your city’s residents will save a fraction of their disposable income, which will then be borrowed by firms to purchase more physical capital.  Note that disposable income is defined as output minus taxes, so any increase in output tends to increase savings and any increase in taxes tends to decrease savings.  Since private savings are how capital increases, higher taxes may result in lower capital (people save less when they are paying more in taxes). 

The Perils of Budget Deficits

You may choose to run a balanced budget or go into deficit.  A balanced budget means that your spending is no greater than your tax revenue.  Thus, if you tax $1000 worth of output at 20%, your tax revenue is $200.  A balanced budget implies that your spending on education and research is not larger than $200.  You may choose to spend more than this, as the more you spend on education and R&D, the more these inputs will grow.

You may also run a budget deficit, where spending is greater than tax receipts (in the example above, spending is greater than $200).  Doing this means that you will be borrowing money from the private sector, which means that there will be less savings for firms to borrow, reducing total physical capital.  If you run a balanced budget, 30% of income will be available for new investment by the private sector.  When government spending exceeds tax receipts by 10%, only 25% of income will be available for new investment (5% crowding out).  As the budget deficit increases, less and less savings will be available for new investment. 
All budget deficits at the end of the round are added to the national debt, which is serviced at a 6% real interest rate per round.  If there is a budget surplus, the excess is lent out at 6%.  
Depreciation and Riots

Physical capital depreciates at 20% every year (wear and tear) and human capital depreciates at 10% each year (retirement).  Furthermore, if either physical or human capital ever fall 15% below their initial values, you will have a riot in your city that returns the technology parameter back to 1.

Corruption

You may also choose to be corrupt.  Rather than wisely spend on building up resources, you may selfishly choose to spend money building up your own royal palaces, represented in this experiment as candy purchased from me.  Each piece of candy may be bought for $50.  This won’t help out your country in any way, but at least you’ll have some candy.

End Game

Your job is to choose the tax rate, education spending, and research spending in each round.  The team that has generated the most growth in output (net of accumulated debt) by the end of the game will be honored with the title of “dictator extraordinaire” and earn a real reward (could be quiz points, could be a free dinner, or something else valuable.)
The rounds will begin and end at my discretion (that way you can’t predict when the game will end) and the order of movement will be determined randomly each round.  We will discuss the results of the game and your impressions in the following class.        

