Project 2
ECO 385

The distribution of income in a classical model
The classical economists believed that the level of employment was determined in the labor market.  The level of employment then determined the level of output and this, in turn, determined national income.  The government cannot affect the level of employment unless it can change supply or demand in the labor market.  Suppose that the government increased government spending and bought more output.  Would this not increase the demand for labor to produce this increased demand for output?
Not in the classical view.  The government will have to get the funds to pay for this additional output.  Suppose it raises taxes then households will buy less.  This will just offset the increase in government spending in the classical view.  

The government could fund the increase in spending by borrowing more.  If it did that interest rates would rise and household would save more (spend less) and businesses would purchase less output.  These would just offset the spending increases.

This project will illustrate how these ideas could be modeled using Maxima.

The classical economists believed that household would tend to save more if interest rates increased (if interest rates increase household will forego greater interest payments if they consume).  The classical savings function is modeled by
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One of the assumptions that we make in this class is that businesses do not have any retained earnings.  So if businesses want to purchase new plant and equipment they must borrow the funds from the household sector.  If interest rates increase firms will find borrowing less attractive and they will be less likely to do so.  The classical investment (business spending) function is given by
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The government also borrows from the household sector.  The amount the government borrows is determined by how much it spends, G, and how much it taxes, T.  The government will have to borrow the difference (G-T).  Note th0is is the governments deficit.  So total borrowing is given by
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Interest rates will be determined by equilibrium in the bond market where savings (bond bought) equals borrowing (bonds sold)
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These can be represented in Maxima by
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(3i3) equilibrium:§(r)=I(r)+(6-T);
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(314) solve(equilibrium,x);

T-G+So-To
(304) [r=-—7 2
sr-1r




Using this result it becomes clear that increase in taxes (T) or autonomous savings (So) cause interest rates to fall.  Increases in autonomous investment spending (Io) or government spending (G), cause interest rates to rise.

If we give values to the parameters we can get numerical results 
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(3111) equilibrium:s(r)
(5011) 5.0r=100-5.0r

(r)+(G-T) 5

(3i12) ans:solve (equilibrium, r);
‘rat' replaced 10.0 by 10/1 = 10.0
(5012) [r=10]

(8i13) eq_r:rhs(ans[1]);
(3013) 10




So the equilibrium interest rate is r=10.  We can check to see if this is correct by using Maxima to compute S(10) and I(10)+(G-T) which should be equal to each other.
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Because S(eq_r) = I(eq_r)+(G-T), eq_r=10 is an equilibrium interest rate.

Plotting S(r) and I( r) +(G-T) also shows that the equilibrium interest rate is at r=10.
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Suppose that businesses increase borrowing and spending from Io=100 to Io=200.  What effect will this have on interest rates?  To see the effects change Io
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(3i23) equilibrium:s (r)=I (r)+(G-T);
(3023) 5.0r=200-5.0r

(3i24) ans:solve (equilibrium, r);
‘rat' replaced 10.0 by 10/1 = 10.0
(5024) [r=20]

(38i25) eq_r:irhs(ans[1]);
(3025) 20

(i26) 8 (eq_r);
(%026) 100.0

(3i27) Ileq_r)+(G-T);
(%027) 100.0

(3128) wxplot2d ([8(r), I (r)+(G-1)1, [r,0,301);
output file "C:/Documents and Settings/jerrell/maxout.png”.
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The increased borrowing raised interest rates to r=20.  Note that this is also a new equilibrium interest rate. That S(eq_r)=I(eq_r)+(G-T)
Homework problem

1. Reset autonomous business investment spending to Io=100.

2. Let government spending increase from G=100 to G=200.  Plot S(r ) and I(r ) + (G-T). What was the effect of increased government deficit spending on interest rates? State these values (before and after) in a write-up that also includes the Maxima statements.  State what you conclude about the effects of increasing government spending on interest rates. 

3. Suppose the government now decides to raise taxes to T=200 so that there is no need for the government to borrow to increase spending. What would be the effect on interest rates of a increase in government spending balanced with an increase in taxes? State these values (before and after) in a write-up that also includes the Maxima statements.  State what you conclude about the effects of increasing government spending that was balanced with an increase in taxes on interest rates. 
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