Economics 302

4 Week Summer Session 2006

Answers to Homework #3

Due Monday, June 12, 2006

5/30/06

Homework will be graded for content as well as neatness.  Sloppy or illegible work will not receive full credit. This homework requires the use of Excel which is a spreadsheet program.

For this homework please round to two places past the decimal.

1. (5 points) Suppose you are given the production function

Y = F(K, L) = AK1/4L3/4 

Where Y is real GDP, K is capital, L is labor, and A is a parameter expressing the level of technology available in this economy.

a. Suppose K and L are both tripled in this economy.  Does this production function exhibit constant returns to scale? Provide a proof of your answer.

If this production function exhibits constant returns to scale then F(zK, zL) = zF(K, L) = zY.  So, we look at the question, what happens to Y if K and L are increased by the same proportion? Let’s define a new level of K, K’ = 3K, and a new level of L, L’ = 3L and consider what happens to our level of output, Y’.  

Y’ =  AK’1/4L’3/4 = A(3K)1/4(3L)3/4

Y’ = A K1/4(3)1/4 L3/4(3)3/4 
Y’ = A(3) K1/4L3/4 
Y’ = 3Y, since Y = AK1/4L3/4
b. Rewrite the above production function in terms of output per worker, y.  That is, normalize the function so that it can be written as y = f(k) where k is capital per worker.  Provide a verbal interpretation of your mathematical result.

Y = F(K, L) = AK1/4L3/4

Y/L = y

y = (1/L)( AK1/4L3/4 ) = AK1/4L-1/4 = A(K/L)1/4 = Ak1/4 = f(k)

Output per worker, y, depends upon the amount of capital per worker (k) and the level of technology (A).
c. Using the expression you found in part (b) and assuming labor is equal to 16 units, fill in the following table. Recall that k, the capital to labor ratio (K/L), measures capital intensity: that is, it provides a measure of how much capital each unit of labor has to work with in the economy. Assume that A equals 1 in this problem. Hint: this might be a good time to pull out your Excel spreadsheet program.

	L
	K
	k
	y
	Y
	MPk

	16.00
	0.00
	0.00
	0.00
	0.00
	

	16.00
	20.00
	1.25
	1.06
	16.92
	0.85

	16.00
	40.00
	2.50
	1.26
	20.12
	0.16

	16.00
	60.00
	3.75
	1.39
	22.27
	0.11

	16.00
	80.00
	5.00
	1.50
	23.93
	0.08


d. Use your Excel spreadsheet program to graph k and y, placing k on the horizontal axis and y on the vertical axis.
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e. Let’s define s as the saving rate per worker, i as the amount of investment per worker, and c as consumption per worker.  Suppose that you are told that the saving rate in this economy is constant and equal to .2. Use this saving rate and the values you found in part (c) to fill in the following table.  Note that i equals sy and y = c + i.

	L
	K
	k
	y
	s
	i
	c

	16.00
	0.00
	0.00
	0.00
	0.20
	0.00
	0.00

	16.00
	20.00
	1.25
	1.06
	0.20
	0.21
	0.85

	16.00
	40.00
	2.50
	1.26
	0.20
	0.25
	1.01

	16.00
	60.00
	3.75
	1.39
	0.20
	0.28
	1.11

	16.00
	80.00
	5.00
	1.50
	0.20
	0.30
	1.20


f. Suppose you are also told that depreciation of the capital stock, δ, is equal to 8% each year.  Using this information, plus the information you have previously been given or have calculated compute the change in the capital intensity, Δk, in this economy. Find Δk for each level of K in the economy by filling in the table below. Recall that the change in the capital intensity is equal to the difference between the level of investment per worker and the amount of capital per worker that depreciates during the given time period.
	L
	K
	k
	y
	s
	i
	c
	δ k
	Δk

	16.00
	0.00
	0.00
	0.00
	0.20
	0.00
	0.00
	0.00
	0.00

	16.00
	20.00
	1.25
	1.06
	0.20
	0.21
	0.85
	0.10
	0.11

	16.00
	40.00
	2.50
	1.26
	0.20
	0.25
	1.01
	0.20
	0.05

	16.00
	60.00
	3.75
	1.39
	0.20
	0.28
	1.11
	0.30
	-0.02

	16.00
	80.00
	5.00
	1.50
	0.20
	0.30
	1.20
	0.40
	-0.10


g. Now, graph the amount of depreciation, δk; the level of investment per worker, i (which is also equal to sf(k)); and the capital intensity, k.  Place k on the horizontal axis and δk and sf(k) on the vertical axis.
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h. Suppose we define k* as the steady-state level of capital intensity or the level of capital per worker where the amount of capital depreciation per worker equals the level of investment per worker in each period.  At k* the capital intensity is constant over time.  Calculate the value of k* for your economy. Does your calculation agree with your findings in part (g)?

Δk = sf(k) – δk
Δk = .2k1/4 – .08k, but we know that Δk = 0 in the steady state so, 

.2k1/4  = .08k
k1/4  = .4k
k-3/4  = .4

k = 3.39

This value of k agrees with our work in part (g) since we can tell from the graph that investment equals capital depreciation when capital per worker, k, has a value between 3 and 4.  

i. What would happen to k* if s increased, holding everything else constant?  Draw a sketch illustrating the initial situation and the effect of an increase in s. [Hint: why not run your Excel program again but this time with a higher value for s (I used .25)?]
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j. What would happen to k* if δ increased, holding everything else constant? Draw a sketch illustrating the initial situation and the effect of an increase in δ? [Hint: why not run your Excel program again but this time with a higher value for δ (I used .1)?]
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2. (2 points) Suppose you are asked to derive an aggregate demand (AD) cure using the Quantity Theory of Money.  Furthermore, suppose the velocity of money is constant and equal to 4, while the money supply is set at $10,000.

a. Using an Excel spreadsheet provide at least five potential combinations of real output, Y, and aggregate price level, P, that are on this AD curve. Insert your table of values into your answer sheet.

	M
	V
	P
	Y

	10000.00
	4.00
	1.00
	40000.00

	10000.00
	4.00
	2.00
	20000.00

	10000.00
	4.00
	4.00
	10000.00

	10000.00
	4.00
	5.00
	8000.00

	10000.00
	4.00
	8.00
	5000.00

	10000.00
	4.00
	10.00
	4000.00

	10000.00
	4.00
	20.00
	2000.00

	10000.00
	4.00
	40.00
	1000.00


b. Using Exel graph this economy’s AD curve placing P on the vertical axis and Y on the horizontal axis.
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c. Provide a graph illustrating what happens to the AD curve if the velocity of money increases to 6, holding everything else constant. 
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d. Provide a graph illustrating what happens to the AD curve if the velocity of money is at its initial level but the money supply increases to $20,000.
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3. (2 points) Suppose you are given the following information about a long-run economy. The money supply equals 10,000, the velocity of money is constant and equal to 2, the production function is Y = F(K, L) = K1/2L1/2, capital (K) equals 100 units and labor (L) equals 400 units.  Assume prices are fully flexible.

a. Graph the AD curve and the AS curve for this economy on the same graph. Graph this for prices ranging from 0 to 500.
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b. Calculate the equilibrium aggregate price level and real GDP for this economy.  Do your calculations agree with your findings in part (b)?

Using the Quantity Theory for the Aggregate Demand Curve we know that MV = PY.  Substituting in the given values for M and V, we have (10000)(2) = PY or 20000 = PY. There are an infinite number of (Y, P) combinations that fit this equation and we can plot them (see part (a)).  We can use the production function to find the long-run Aggregate Supply Curve for this economy.  Y = K1/2L1/2 = (100)1/2(400)1/2 = (10)(20) = 200. So, plugging in this value for Y we get that P equals 100.  This agrees with what we have graphed in part (a).

c. Suppose the Federal Reserve engages in monetary policy and reduces the money supply to 8000.  What is the new equilibrium aggregate price level and real GDP for this economy?

MV = PY and substituting the new value of the money supply we have (8000)(2) = PY.  Aggregate supply is unchanged and equal to 200 since there has been no change in K or L.  So, 16000 = P(200) or P equals 80.

d. Does the money supply affect the level of output in this model? Explain your answer.

No, the money supply determines the aggregate price level and changes in the money supply change the aggregate price level, but have no effect on the level of output in this model.  Output is determined by the amount of capital and labor that is available and these amounts are constants in this model.
4. (3 points) Suppose you are given an AD/AS model with the following properties:

· In the long-run prices are completely flexible; 

· In the short-run prices are constant and equal to P1; and 

· In the long-run, real GDP is determined by the level of capital and labor in the economy and the amount of these resources is fixed.

a. Draw a graph illustrating a long-run equilibrium situation in this model that is also a short-run equilibrium.  Label your axes, any curves, any points of intersection, and any equilibrium levels clearly in your drawing. Hint: why not try drawing this diagram using a program like “Paint”?
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b. Suppose there is an increase in velocity.  Provide a sketch of the new short-run equilibrium compared to your initial equilibrium.  Clearly label all aspects of your diagram.  
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c. Explain your diagram from part (b). See note below the graph.
d. Redraw your figure from part (b), but include in your figure the long-run adjustment process.  
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e. Explain your diagram from part (d). See note below the graph.
f. In the long-run, what is the effect of an increase in the velocity of money on real GDP and the aggregate price level? It will cause the aggregate price level, P, to increase, while the level of real GDP will return to its long-run level.
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