Econ 116b

Problem Set 4 Answers
Short Answers

1. Does an increase in the money supply shift the IS curve to the left? Explain.

No, an increase in the money supply will have a direct effect on the LM curve (it will shift the LM curve to the right). It is true that expansionary monetary policy, by shifting the LM curve, will affect the interest rate, and in turn, the level of investment. As a result, the effect on IS will be an indirect effect, (there will be a movement along the IS curve as a result of this increase).
2. Is monetary policy more effective when investment is highly responsive to the interest rate than when it is not very responsive? Show graphically and provide economic intuition.
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3. Is fiscal policy more effective when the demand for money is highly responsive to the interest rate than when it is not very responsive? Show graphically and provide economic intuition.

The LM curve will be flatter the more responsive money demand is to interest rates. For example, consider a money market that is characterized by the equation, M = Y - er , where e is the responsiveness of money demand to the interest rate. From this equation, we can derive the LM curve, r = Y / e  - M / e. The slope of the LM curve in this instance will be 1 / e, which will be flatter for higher levels for e.
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4. In the standard AS-AD model does an increase in the price level shift the AD curve to the right? Explain.

No, an increase in the price level would cause a movement along the AD curve, not a shift in the AD curve and this movement along the AD curve is caused by the shift of the AS curve to the left.
IS-LM Analysis

1. Consider the following economy:

C = 100 + .5(Y − T)

I = 60 − 5r

Y = C + I + G

G = T = 80

Md = 400 + Y − 10r

Ms = Md

Ms = M

(a) Assume that the Fed sets the interest rate at 4 percent and keeps it at this level. Find consumption, investment, and output in equilibrium. What value of the money supply (M) is consistent with an interest rate of 3 percent?

In the goods market we have the equilibrium condition, 
Y = AE, where AE = C + I + G

Y = C + I + G 

=> Y = 100 + .5(Y − T)  +  60  − 5r + G 

=> Y = 100 + .5(Y − 80) + 60 − 5r + 80

=>Y = 100 + 0.5Y – 40 + 60 + 80 - 5r 

=> 0.5Y = 200 - 5r => r = 40 – (1/10)Y.

We know that r = 4, then Y = 360. C = 240, I = 40.
In the money market we have the equilibrium condition, 

Ms = Md

=> Ms = 400 + Y - 10r

=> Since r = 3 and Y=360 

=> Ms = 400 + 360 – 30 

=> Ms = 730.

(b) What is the equilibrium level of Y and the equilibrium value of r for a money supply of 500?

If M = 500, starting from the money market, 500 = 400 + Y – 10r 

=> r = -10 + Y/10.

In the goods market,  r = 40 – (1/10)Y, solving for equilibrium,

40 – Y/10 = - 10 + Y/10 

=> Y = 250 and for interest rates, r = -10 + 250/10 

=> r = 15.

(c) Derive the IS and LM curves algebraically.

For IS, Y = AE = C + I + G where C = b ( Y – T ), I = Io – er, 

=> Y = b (Y – T) + Io – er + G

=> Y =  [-e/(1-b)] r  + [1/(1-b)] (Io + G)

For LM, Ms=Md, where Md= gY - hr

=> M = gY – hr

=> Y = [M/g] + [h/g] r

(d) If the Fed keeps the interest rate at 4 percent and G increases by 100, what is the new equilibrium value of Y? What is the equilibrium value of M? If G increases by 100 and the Fed increases the interest rate to 5 percent in response to this, what is the new equilibrium value of Y?

What is the equilibrium value of M?

From Y=AE,

Y = 100 + 0.5 (Y – T) + 60 – 5r + 180
Y = 100 + 0.5Y – 40 + 60 – 20 + 180
Y = 560, 
From Ms = Md,

Ms = 400 + Y – 10r = 400 + Y - 40
Ms = 920.   Notice, with the expansionary government spending, if Fed doesn’t intervene, interest rates should increase. However, in this case the Fed is committed to keeping interest rates at 3 percent,  thus they must increase Money supply (from 740  to 940).

For the second part,

Y = 100 + 0.5 (Y – T) + 60 – 5r + 180 where r = 5,
Y = 100 + 0.5Y – 40 + 60 – 25 + 180
Y=550,

From Ms = Md, 

Ms =  400 + Y – 10r, where, Ms=  400 + 550 – 50, Ms=900.

In this case, as G increases, the Fed also increases the interest rate, and therefore the increase in output is less than before, and there is less change in the money supply. 
Discounting

1. An inventor creates a machine that will produce 10 wigits per year indefinitely. Each wigit is worth $100 and will always be worth this much.

(a) Suppose the interest rate is 5 percent and will remain at this level forever. If the inventor offered to sell you the machine for $19,000, would you accept it?

The value of the machine will be the sum of all future returns “corrected” for today’s value,
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Since initially the interest rate is 5 percent, the value of the machine will be:

 (100*10)/0.05= $20,000. 
Since you can make additional $1000 over the cost of the machinery, you should accept the offer. 

(b) If the interest rate were instead 10 percent, would you change your mind?

In this case, taking the change in interest rate into consideration, the value of the machine will be (100*10)/0.10=$10,000. 
In this case the expected benefit of the machine are lower than the cost, therefore, you should not accept the offer.
AS-AD Analysis

1. Use the AS-AD framework to analyse the consequences of the following events. Assume that the economy is in equilibrium to start with and discuss what the new equilibrium will be after the change. Use graphs in your answers.

(a) The price of oil decreases 50 percent.
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(b) The Fed increases the money supply in a booming economy.
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 (c) The Fed increases the money supply in a recessionary economy.
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The IS curve will be flatter the more responsive investment demand is to interest rates. Monetary policy will affect the economy by shifting the LM curve. As can be seen from the diagram, for a given shift in the LM curve, the impact on Y will be larger, the flatter the IS curve. This can be attributed to the fact that, for a given reduction in the interest rate, there will be a larger corresponding increase in I.








As can be seen from the diagram, for a given shift in the IS curve (due to fiscal policy), there will be a larger change in Y, the flatter the LM curve. This is due to the fact that the interest rate will change less the more responsive money demand is to interest rates.








With the price shock (the decrease in price of oil), AS curve will shift to the right causing output to increase and prices to decrease. 








Since we are in a booming economy, we should assume that the economy is functioning at a full employment level. An increase in money supply will shift the AD curve to the right. In a booming economy, firms will be operating close to full capacity. As such, they will not be able to increase output (or increase output by only a small amount). Since the increasing production is so costly, the increase in demand will reflect almost fully as an increase in the price level.








An increase in government spending will shift the AD curve to the right. In a recessionary economy, firms will be operating with excess capacity and so will be able to increase production without too much of an increase in marginal cost. Therefore, the shift in the AD curve will result in a small increase in the price level and a relatively larger increase in output. 
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