Economics 302
Spring 2005

Answers to Homework #4

Due March 30, 2005

1. Consider the Solow growth model with population growth where labor’s share of output is ¾, the savings rate is 15%, the depreciation rate is 7%, and the population growth rate is 3%. 

a. Find the steady state level of capital per worker and output per worker. (There are exponents involved. Do not use your calculator to reduce them.) 

The steady state is defined by 
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. This can be rearranged to give
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The production function is 
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. Dividing this by L and noting that 
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 we have that 
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. By substituting this into the above equation and simplifying we find that 
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which is the steady state level of capital per worker. To get output per worker in the steady state just put the steady state level of capital per worker into 
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b. What is total labor income in the steady state?
Each worker receive an income of y, the amount of output per worker. By assumption ¾ of this income comes from wages. Therefore each worker’s wage is 
[image: image10.wmf]3

/

1

5

.

1

)

4

3

(

)

4

3

(

=

=

y

wage

. There are L workers so the total labor income is 
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c. Using the model discuss how the steady state level of capital per worker and output per worker would change for increases in the savings rate, the depreciation rate, population growth rate, or labor’s share of income. 

We can look at a generalized form of an equation that we created above, 
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where a is labor’s share of output.

Clearly if s increases or either depreciation or n decrease the right hand side becomes larger indicating the steady state level of capital per worker increases. The effect of a on k depends if the fraction is greater or less than 1. If the fraction is less than 1, then higher a results in higher levels of capital per worker. If the fraction is greater than 1, then higher a results in lower levels of capital per worker.
2. Using the model of aggregate demand from Chapter 9 discuss the effects of monetary policy on the price level and output. (At the minimum you should address movements of the aggregate demand curve, the adjustment process, and the differences between the long run and short run aggregate supply curves. Drawing graphs should help in the exposition.)  

3. Make the following assumptions:
C = a + b( Y – T )

I = c + d( r )

L(i , Y) = g + f( i ) + eY

Closed economy

a.   What limitations should be placed on b and d?


b should be between 1 and 0 and d should be negative.

b.   Derive a functional form for the IS curve.

The IS curve gives equilibrium in the goods market (Y=C+I+G) and equivalently equilibrium in the loanable funds market (Y-C-G=I). After substituting in for C and I and solving for r, the IS curve is written
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c. How does the IS curve ‘move’ for a change in T, G, a, b, and d?
The variables a, T, G, and c appear only in the intercept term, therefore changes in these variables will shift the IS curve. Other than for T an increase in any of these variables will cause the IS curve to shift up. 

Both b and d appear in both the intercept and slope term. If b increases the IS curve shifts down and becomes flatter. However the new IS curve is above the old IS curve for all values of Y greater than T. We would always be in this area. If –d becomes larger the intercept becomes smaller and the curve becomes flatter. For out purposes this results in the new IS curve lying below the old IS curve.
d. If the LM curve does not depend upon the real interest rate how does Y change for a given change in T, G, a, and c? 
If the LM curve does not depend upon the interest rate it is vertical and we are back to the classical model’s predictions.

e. Derive a functional form for the LM curve. 

To get the LM curve we equate real money balances with money demand and solve for r.
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f. What limitations should be placed on f and e? 
f is negative and e is positive so this form means the curve is upward sloping.

g. How does the LM curve ‘move’ for a change in M, P, g, f, inflation, and n? (Note that M is the money supply, P is the price level, and i is the nominal interest rate.)
The terms g, M, and P appear only in the intercept term and therefore shift the LM curve. M shifts the LM curve down and g and P shift the LM curve up. 

Inflation shifts the curve down. 

e increases the slope of the curve effectively shifting it up. f appears in but the slope and intercept term. Increasing –f causes the curve to shift down and decreases the slope. This could be though of as a shift down.

h. Derive the aggregate demand by equating the IS and LM curves. 

Although, the IS and LM curves are linear the aggregate demand curve is not. Normally the aggregate demand function expresses price as a function of output. In the interest of completing the following problem I express output as a function of price.
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4. Using the aggregate demand curve derived above discuss the following assuming the aggregate supply curve is horizontal.

a. What effects does raising taxes have on output?
Looking to the above expression we see that increasing taxes decreases output.

b. What effect does decreasing government spending have on output?

By the same argument decreasing G decreases output.

c. If the country was running a deficit would you recommend increasing taxes or decreasing government spending to balance the budget?

For a give change 
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, the effect on output will be larger for the change in G as the multiplier b is less than one.

d. If the government wanted to spur the economy forward would you suggest a tax cut policy or an increase in government spending? (The budget does not need to be balanced.) 

Increasing G by some amount would increase output in the short run more than cutting taxes by the same amount.


5.   Again, record the price of the basket of goods you selected in the previous  



homework. Calculate a CPI like figure for this period with the first measurement 



period being the base period. 
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