Economics 365Q - Matthew Baker

Practice Problems #4 - Answer key
I.
The Income-Expenditure Model and the IS curve

Suppose that the (planned) following information characterizes the economy: 

TE = C + I + G,

C=100+.7(Y-T)

G=100, T=80, I=200.

1. What is the income-expenditure equilibrium for the economy (that is, the point at which Y=TE, income and planned expenditures are equal)?

Equate income and expenditure and solve. That is, solve Y=C+I+G for Y after substituting in all given values. This gives an equation Y=100+.7Y-.7(80)+200+100, which solves to give Y=1146.67.

2. Indicate your solution to 1) graphically using an income-expenditure diagram.

To solve the model graphically, plot the TE line, which is given as TE=100+.7Y-.7(80)+100+200 or TE=344+.7Y. The model's solution is the point at which this line crosses the 45-degree line.

3. If G were to increase by 20 (billion dollars), what is the economy's new equilibrium level of income and expenditure? What is the government spending multiplier?

The easiest way to do this is to first figure out the government-spending multiplier, in this case 1/(1-.7), which gives 3.34. Thus, an increase of 20 in G increases equilibrium income and expenditure by 20(3.34)=66.67 billion dollars.

4. Indicate your solution to 3) graphically using an income-expenditure diagram.

This is akin to shifting your TE line in 2 up by 20 units (that is, we now have TE=364+.7y). This upward shift of the line results in the intersection of TE and the 45-degree line at a point 66.67 billion dollars higher than it was before. 

5. What is the tax multiplier? 

Remember that the tax multiplier is smaller than the government spending multiplier, and is given as MPC/(1-MPC), which gives a multiplier of .7/(1-.7)=2.34.

6. Suppose that, instead of being fixed, investment is given by the function I = 200-4r. Use this investment equation to explicitly derive an IS curve and plot this curve. 

Using the income-expenditure equilibrium point described by Y=C+I+G and the investment curve, we get: Y=100+.7Y-.7(80)+200-4r+100. This can be simplified to .3Y=344-4r, or Y=1146.67-13.34r, which is, of course, an IS curve.

II.
Liquidity Preference and the LM curve
Suppose that demand for real cash balances (or purchasing power) is given by the following equation:
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1. Suppose that Y is 1000 (billion dollars), the money supply is 200, and the price level is 1 (consistent, perhaps, with the CPI=100). What is the equilibrium interest rate?

Almost too easy. All we have to do is solve 200=500-50r, which gives r=6. 

2. Indicate your solution to 1) graphically, using a diagram of the money market.

All you have to do here is draw to draw a real cash balances supply line, which is vertical at 200, and show the intersection of this line with the real cash balances demand line, which is dictated by the equation 500-50r. This intersection occurs at r=6.

3. If the money supply should increase to 300, how does your answer to 1 change? How does your answer to 2 change?

Solve the equation 300=500-50r, which gives r=4. This is shown graphically by a rightward shift in the money supply line, with the new intersection occurring at r=4. 

4. Suppose instead that the price level increases 10% to 1.1. How does the equilibrium interest rate change?

The higher price level , other things equal, reduces the supply of purchasing power (real cash balances) in the economy. Specifically, there is now only 200/1.1=181.81 units of purchasing power available. Solving 181.81=500-50r gives r=6.36, a higher interest rate as expected.

5. Again using a money supply of 200 and a price level of 1, derive an LM curve for the economy. The curve should be a relationship between Y and r.

The LM curve is harder to conceptualize, but perhaps easier to derive. The curve is simply given by 200=.5Y-50r, which can be rearranged to give Y=400+100r.

III.
IS and LM
1. Your answers to the first two sections of this problem set should give you the following two equations:

LM: Y=400+100r; IS:Y=1146.67-13.34r.

2. What is the equilibrium interest rate and income level in this economy?

Equating the two equations gives: 400+100r=1146.67-13.34r, or 113.34r=746.67. This gives us an equilibrium interest rate of 6.59. The corresponding income level can be found by plugging this answer into either the LM or the IS curve, for example, giving an income level of Y=400+100(6.59)=1059. 

3. Show your solution to 2 graphically.

This involves graphing the LM curve and the IS curve and showing their intersection at Y=1059, r=6.59.

4. How does the economy's equilibrium change if a) the money supply increases by 100 (billion dollars)? How does the economy's equilibrium change if b) taxes increase by 20? Illustrate your answers to these questions graphically. Keep in mind that in each case, you may have to redo earlier problems to come up with new IS or LM curves.

By now, you should be able to answer these questions yourself...It's all plugging and chugging once you have the basic ideas down, though note that in a) income should rise and interest rates should fall (a shift out in the LM curve), and in b) income should fall and interest rates should fall (a shift back in the IS curve).
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