Okay Class,
Zichen thinks you would like to see the problem from class today worked out….so here goes.

This is the information you were given:

Md = 20 – 100 r

Ms = 10

rr = 10% (that is the required reserve ration is 10%)

C = 10 + .5(Y – T) – P

T = 10

G = 10

(X – M) = -5

I = 100- 500r

AD: Y = C + I + G + (X – M)

AS: Y = 10P

From this information you are asked to solve for the equilibrium interest rate, the equilibrium level of real GDP, and the equilibrium aggregate price level.

Then, after we find these values we will consider an open market purchase of T-bills and its effect on the equilibrium interest rate, the equilibrium level of real GDP, and the equilibrium aggregate price level.

1. Let’s start with the money market: in equilibrium, Md = Ms:

20 – 100r = 10

10 = 100r

r = 10%

2. Now, that we have the equilibrium interest rate, we can use this information to find I:

I = 100 – 500(.10)

I = 50

3. Now, let’s solve for AD = AS:

AD = Y = C + I + G + (X – M)

Y = 10 + .5(Y – T) – P + 50 + 10 + (-5)

Y = 65 + .5(Y – 10) - P
.5Y = 60 – P

Y = 120 – 2P

And, AS is given as Y = 10P

So, AD = AS in equilibrium and thus,

120 – 2P = 10P

12P = 120

P = 10

So, the equilibrium aggregate price level is equal to 10.

4. To find the equilibrium level of real GDP you can use either the AD curve or the AS curve:

Y = 120 – 2P

Y = 120 – 2(10)

Y = 100

Or, Y =10P

Y = 10(10)

Y = 100

So, now let’s consider an open market purchase of Treasury bills by the Fed. Suppose that the Fed purchases $0.50 worth of T-bills. (If this small amount worries you, think about all of these numbers being denominated as millions.) How will this affect our values for r, Y, and P. 

Before we solve for these new values, let’s think about the intuition: 

· When the Fed makes an open market purchase of Treasury bills they inject additional reserves into the banking system.

· These additional reserves expand the money supply through the money multiplier process.

· When the money supply increases this causes the Ms curve to shift to the right and for a given Md curve results in a lower interest rate.

· A lower interest rate will cause investment spending to increase (you can see this in the I equation you have). A lower interest rate could also cause consumption spending to increase, but our model in this example does not explicitly model this.

· As investment spending increases this causes the AD curve to shift to the right resulting in an increase in the aggregate price level and an increase in real GDP for a given AS curve. 

· Thus, our prediction is that interest rates will fall, output will rise, and the aggregate price level will increase. 

So, here goes.

1. So, the Fed buys $0.50 worth of Treasury bills and this means that bank reserves have now increased by $0.50 due to the Fed crediting the reserve accounts of the banks who sold the Treasury bills to the Fed.  So, to see the effect of this transaction on the money supply recall from lecture the formula:

Change in money supply = (1/rr)(change in reserves)

Change in money supply = (1/.1)(0.50)

Change in money supply = 5

So, the new money supply is Ms’ = 15 since the money supply has increased from 10 to 15. 

2. Solve for the money market equilibrium:

Md = Ms’

20 – 100r’ = 15

100r’ = 5

r’ = 5% or r’ = .05

3. Recalculate the value of investment spending with this new interest rate. Intuitively, we can expect that I should be bigger since r’ is lower than it was originally.

I’ = 100 – 500(.05)

I’ = 100 – 25

I’ = 75

4. Now, use this and the AD and AS equations to find P’ and Y’. So,

AD: Y’ = C + I + G + (X – M)

Y’ = 10 + .5(Y’ – T) – P’ + 75 + 10 + (-5)

Y’ = 90 + .5(Y’ – 10) – P’

.5Y’ = 85 – P’

Y’ = 170 – 2P’

AS: Y = 10P’

AD = AS in equilibrium, so 

170 – 2P’ = 10P’

12P’ = 170

P’ = 14.17

Y’ = 170 – 2P’ = 170 – 2(14.17)

Y’ = 141.66
Or, Y’ = 10P’ = 10(14.17)

Y’ = 141.7

5. Compare your intuitive results with your actual results:

	
	Initial values for each of these variables
	Predicted direction of change relative to initial levels
	Actual values after open market purchase by the Fed

	Interest rate
	r = 10% or .10
	decrease
	r’ = 5% or .05

	Aggregate Price Level
	P = 10
	increase
	P’ = 14.17

	Real GDP
	Y = 100
	increase
	Y’ = 141.7


6. Let’s include an image of the money market and an image of the AD/AS model for this example as well.
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In the money market the open market operation shifts the Ms curve to the right since the Fed is injecting additional reserves into the financial system.
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The effect of an open market purchase by the Fed is to shift the AD curve to the right: an open market purchase is a policy that stimulates the economy provided you are not operating in the liquidity trap. 

