Economics 102

Spring 2009

Answers to Homework 5

Due 4/27/2009

Directions: The homework will be collected by your TA in a box before the lecture. Please make sure you know your TA name so that you can place your homework in the correct box. Please place your name, TA name and section number on top of the homework (legibly). Make sure you write your name as it appears on your ID so that you can receive the correct grade. Please remember the section number for the section you are registered, because you will need that number when you submit exams and homework. Late homework will not be accepted so make plans ahead of time. Good luck!

1.  Money Market and the Quantity Theory of Money:
Suppose that demand for money in the country of Zooland depends on the interest rate r. Money demand in Zooland is represented by the function  [image: image2.png]Md =700 + =



. The current supply of money in Zooland is M=1500. Note that the interest rate, r , is written as a decimal (e.g., an interest rate of 1% would be written as 0.01 in the equation). 
a. Suppose the money market in Zooland is in equilibrium. What is the initial equilibrium level of interest rate in Zooland?

To find the equilibrium interest rate set money demand equal to money supply and solve for r. Thus, 700 + (10/r) = 1500 or r = .0125 or the interest rate is equal to 1.25%.

b. Suppose that the central bank in Zooland determines that the equilibrium interest rate should be equal to 2%. What is the level of the money supply required for the interest rate to be at this level? Assume that the demand for money remains unchanged.
The interest rate can be found by setting the supply equal demand and plugging in the desired  interest rate:  [image: image4.png]700 +-— = M*® = 1200
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.
c. Now, suppose that the current interest rate in Zooland is 10% and that the Fed has pursued monetary policy so that the supply of money is at the level that should result in an equilibrium interest rate of 2% (this is the level of money supply you determined in part (c) of this problem). At an interest rate of 10%, what is the amount of excess supply of money or excess demand for money? How will the market adjust back to the equilibrium? Describe this process. 
At 10%, demand for money is [image: image6.png]10
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 so there is an excess supply of money of  400. When the interest rate is higher than the equilibrium interest rate level of 2%, this  excess supply  in the money market implies that there will be an excess demand  in the bond market. Prices of bonds will thus go up, and then the interest rate will go down since the relationship between the price of bonds and the interest rate is an inverse relationship.
d. Suppose that the government of Macroland wants to maintain an interest rate of 10%. What action would the government of Macroland need to take in order to ensure an interest rate of 10% in equilibrium? 

We know from (c) that at an interest rate of 10%, money demand is 800. In order to maintain an equilibrium interest rate of 10%, the money supply needs to be decreased by 400.
e. Suppose that in Zooland the level of prices is 200 and real income is 120. Calculate the velocity in Zooland when the interest rate is equal to 10% and when the interest rate is equal to 2%. Assume that the money market is in equilibrium for each calculation. 
We need to use the quantity theory of money, that tells us that: 
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.  We know that P = 200 and Y = 120. We can calculate the level of the money supply necessary to have the interest rate be 10% or 2% and then use these values of the money supply to calculate the velocity at each of these interest rates. So we have v=20 and v=30 respectively.

2. Short-run and Long-run effects using the aggregate demand and aggregate supply model:
Consider the following events:

i. OPEC (the organization of countries producing oil) will sign an agreement to maintain the price of oil below its normal value;
ii. The Stock Market falls dramatically

iii. The government (initially with balanced budget) decides to run a deficit

For each of these events, determine:

- if the event causes a shift in the short run aggregate supply (SRAS) curve or the long run aggregate supply (LRAS) curve for the United States
- if the event is followed by an inflationary gap or a recessionary gap

- the long run adjustment process that occurs as a result of the event
i. This is a shift of the SRAS to the right, which causes an inflationary gap and a reduction in the level of prices in the short run. In the long run this level of output is not sustainable since it is greater than the full employment level of output. The aggregate supply curve will shift to the left over time restoring the level of output to its full employment level of output and the original aggregate price level. 
ii. This is a shift of the AD to the left due to the wealth effect of a fall in the value of stock market investments: everyone is poorer. We will experience a recessionary gap (this is part of the current U.S. experience since not only is there a bank crisis but there is also a large decrease in stock prices) in the short run. When aggregate demand shifts to the left this causes the economy in the short run to experience a reduction in the level of prices and a fall in output below the full employment level of output. Since output is lower than the full employment level of output that implies that unemployment is relatively high and that over time the unemployed will accept lower wages. In the long run we can expect the SRAS curve to shift to the right restoring the level of aggregate output to its full employment level while lowering the aggregate price level to a lower level.
iii. This is a shift of the AD to the right due to the increase in the autonomous level of public spending (this is what Obama is trying to do but in this case the U.S. economy is not starting at the long run equilibrium level of output ). Given the economy is initially in long run equilibrium producing the full employment level of output this shift in the AD curve will create an inflationary gap. With an inflationary gap this implies that the economy is producing a level of output that is greater than the full employment level of output and that unemployment is therefore very low: this low unemployment will put pressure on wages to rise over time. Given the increase in the level of prices, workers will start to ask for higher wages, and in the long run the SRAS curve will shift to the left returning the level of aggregate output to the full employment level of output and the aggregate price level to an even higher level.
3. Keynesian Model

The economy is populated by three people: Joe, Mary and Sue. The following table reports the level of expenditures for each of the people in this economy. Assume that there are no taxes or government spending, no foreign sector, and that the level of business spending on investment is equal to zero in this economy. Note that the first column specifies the level of individual income.
	Level of Individual Income (Aggregate Income in this economy would be 3*Individual Income for each level of income given in this table)
	Joe’s Spending
	Mary’s Spending
	Sue’s Spending

	  4000
	1000
	  1500
	  7000

	10000
	7000
	10500
	19000


a. Calculate the aggregate consumption function for this economy. 
Joe’s consumption function has a slope of 1 (
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). Using the same formula we can see that the slope of the consumption function for Mary is 1.5 and the slope of the consumption function for Sue is  2. Then, we have to find autonomous consumption for each individual which is the level of consumption that individual has when their disposable income is equal to zero.

For Joe Consumption Joe = 1*Income + Autonomous Consumption so 
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and therefore autonomous consumption is equal to 

-3000.

Mary’s consumption function is Consumption Mary = 1.5*Income + Autonomous Consumption so Mary’s autonomous Consumption is -4500.

Finally, with the same calculations, you will find that Sue’s autonomous consumption is -1000.

The total autonomous consumption is the sum over all three individuals or -3000 + -4500 + 

-1000 which is equal to  -8500. 
From the table we can see that the level of income changes from 4000 per person (or 12,000 aggregate income) to 10,000 per person (or 30,000 aggregate income) for a total change in aggregate income of 18,000. We can also calculate that total consumption spending is initially 9500 when aggregate income is 12,000 while consumption spending is 36,500 when aggregate income is 30,000. We can use this information to compute the slope of the aggregate consumption function as (the change in aggregate income)/(change in aggregate consumption) or 27000/18000 which is equal to 1.5. The aggregate consumption function is thus C = 1.5Y – 8500. Since there is no government sector, no foreign sector, and business spending on investment is assumed to be equal to 0, this implies that the aggregate consumption function is also the aggregate expenditure function so AE = 1.5Y – 8500.
For interested student we discuss an alternative solution method.
If we want to sum up together the three consumption function the math is indeed trickier.

Note indeed that it does not work as the case of a price-quantity demand function because in the price-quantity case everyone faces the same price while in the income-expenditure function no one necessarily face the same income nor the same expenditure. Think for example the case that only Sue gets an income 10000$ higher and everyone else gets nothing. The change in expenditure would be different than the case of Joe getting 10000$ more and everyone else gets nothing. Technically we would say that they have different propensity to consume. This is a good example to note that the distribution of income is an important factor when talking, for example, about the short-run effect of a policy that increases disposable income to increase expenditure in the short-run. It is indeed an important area of research!
We can sum the demand function only if the change in income is the same for every agent. In this case (which is the one considered in the exercise) individual consumption functions are expressed in 1/3 of aggregate change in income.

The slope can be obtained summing: 

Joe’s slope/3 + Mary’s slope/3 + Sue’s slope/3 = 1.5
Where 3 is the number of agents is the economy, or equivalently the number of agents among which the aggregate change in income is equally divided.

The intercept is clearly not affected by this problem: autonomous consumption is defined as the level of consumption when income is 0 for everyone.
b. What is the level of the income-expenditure equilibrium (assume that there is no government sector, no foreign sector, and that business spending on investment is equal to 0)?
We need to find the value such that 
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using the aggregate consumption function found in the previous question:
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 and solving for Expenditures (or equivalently for Income) you will see that this value is 17000.
Review Questions:

4. Jin can spend her afternoon solving equations or preparing for class. In twenty minutes, Jin can either solve 14 equations while doing no class notes or prepare 20 pages of class notes for her discussion while not solving any equations. Today, Jin has 1 hour to dedicate to either solving equations or preparing for class, and she would like to solve 12 equations from her linear algebra textbook and 40 pages of class notes.  

Is this combination feasible? Draw a graph where the y-axis shows the number of equations that Jin can solve in one hour and the x-axis shows the number of pages of class notes she can write. Explain your answer.

A: Yes. It is feasible. You can determine an equation of the form y=  14 -x(7/10)if Jin has twenty minutes or y = 42 – (7/10)x if Jin has 60 minutes.. Using this relationship you can notice that she might produce 20 or less pages of class notes in twenty minutes, or 60  or less pages of class notes in a given hour.
5. Suppose you have the following Demand and Supply equations for a country in autarky (recall that this is a term that refers to the country being a closed economy):

P=10

Qs= P -6

Draw a graph of this market and determine the consumer surplus. Explain why the consumer surplus has this value.

A: The consumer surplus is 0. The graph is just a horizontal line at P=10 and a supply with an intercept equal to 6 and a slope of 1. Consumers are willing to pay a price equal to 10 independently of the quantity bought so their surplus is 0.

6. Use the classical long-run model developed in class to answer this question. Furthermore in this economy assume that consumption depends upon the level of disposable income (disposable income is equal to total income minus net taxes). Assume the economy described in this question is initially in long run equilibrium. Suppose the government decides to decrease taxes and government spending by the same amount in this economy.

Draw a graph and explain what the impact of this policy is if any on interest rates and the level of  investment in the current period as well as the impact of this policy on long run production in this economy. 
A: Government savings are unaffected but people's savings increase and thus the supply of funds increases. The ultimate effect is an increase in investment and a decrease in the interest rates. This will have no impact on production today but as it affects investment it will increase capital and therefore production in the long run. 

7. Chang and Nate produce two goods: X and Y. and both have linear PPFs. Nate has the comparative advantage in the production of good X and his PPF is shown below.
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Based on this information, which of the following is a possible equation for Chang’s PPF? Explain your answer.

a.) 12Y = 24 – 2X

b.) Y = 24 - X

c.) 4Y = 20 – X

A: Nate’s opportunity cost of producing one unit of good X is 1/3. If Nate has a comparative advantage in producing good X, Chang must have a higher opportunity cost for producing good X. The opportunity cost of producing good X for answer (a) is 1/6 (=2/12) and the opportunity cost of producing good X for answer (c) is ¼ which are both smaller than 1/3. The correct answer is (b). 
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