Economics 102
Summer 2010

Answers to Homework #5

Due July 13, 2010

1. Money Market and the Quantity Theory of Money:

Suppose that demand for money in the country of Monia depends on the interest rate r. Money demand in Monia is represented by the function MD = 1400 + (10/r). The current supply of money in Monia 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 Monia is in equilibrium. What is the initial equilibrium level of interest rate in Monia?

To find the equilibrium interest rate set money demand equal to money supply and solve for r. Thus, 1400 + (10/r) = 1500 or r = .10 or the interest rate is equal to 10%.

b. Suppose that the central bank in Monia determines that the equilibrium interest rate should be equal to 5%. 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: 1500 + (10/.05) = Ms . Now, solve for the money supply: Ms  =1600.                         .
c. Now, suppose that the current interest rate in Monia 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 5% (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 making sure that you make reference to what is happening in the bond market. 

At 10%, demand for money is equal to 1500 while the supply of money is equal to 1600:  so there is an excess supply of money of  100. When the interest rate is higher than the equilibrium interest rate level of 5%, 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. Given the initial money supply and the initial information, suppose that the government of Macroland wants to maintain an interest rate of 8%. What action would the government of Macroland need to take in order to ensure an interest rate of 10% in equilibrium? 

We know that when the interest rate is 8% the demand for money is equal to 1525. In order to maintain an interest rate of 8%, the Fed will need to maintain a money supply that is equal to 1525.  Since the initial money supply is equal to 1500, the Fed will need to increase the money supply by 25 to have the interest rate equal 8%. 
e. Suppose that in Monia the level of prices is 30 and real income is 300. Calculate the velocity in Monia when the interest rate is equal to 10% and when the interest rate is equal to 5%. 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 = 30 and Y = 300. We can calculate the level of the money supply necessary to have the interest rate be 10% or 5% and then use these values of the money supply to calculate the velocity at each of these interest rates. So we have v = 6 and v =  6.375, respectively.
2. Short-run and Long-run effects using the aggregate demand and aggregate supply model:

Consider the following events:

i. A major new oil field with high quality oil is discovered-this oil field has the potential to supply 30% of the current oil production
ii. Major fraud in the financial markets is uncovered by investigators and this leads to widespread concern about the integrity of all financial market transactions
iii. Although the economy is at full employment, the government increases its deficit spending in an effort to increase its success in the two wars it is fighting
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 including what happens to aggregate output and what happens to the aggregate price level
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 the long run aggregate supply curve should shift to the right since this oil field discovery will increase the level of resources in this economy. Since both the short run and the long run curves are shifting, we know that the final equilibrium level of aggregate output will be that level that corresponds to the new, higher level of potential or full employment output. The long run aggregate price level will be determined by where the aggregate demand curve intersects the long run aggregate supply curve. In long run equilibrium all three curves – the long run aggregate supply curve, the short run aggregate supply curve, and the aggregate demand curve will intersect at the same aggregate output level and price level. 
ii. This is a shift of the AD to the left due to increased uncertainty with regard to the financial markets: the level of aggregate demand is lower at every price level. This causes the economy to experience a recessionary gap  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 than its initial level.

iii. This is a shift of the AD to the right due to the increase in the autonomous level of public spending. 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: Enrique, Michael, and Chao. The following table reports the level of expenditures for each of the people in this economy. Assume that there are no net 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)
	Enrique’s Spending
	Michael’s Spending
	Chao’s Spending

	  5000
	3000
	  3500
	  5500

	20000
	9000
	12,500
	17,500


a. Calculate the aggregate consumption function for this economy. 

Enrique’s consumption function has a slope of .4 since [(
Change in Expenditure)/(change in Income)] = 6000/15000 = .4.  Using the same formula we can see that the slope of the consumption function for Michael is .6 and the slope of the consumption function for Chao is .8. 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 Enrique Consumption Enrique = 1*Income + Autonomous Consumption so 3000 = .4(5000) + autonomous income and therefore autonomous consumption is equal to 

1000.

Michael’s consumption function is Consumption Michael = .6*Income + Autonomous Consumption so Michael’s autonomous Consumption is 500.

Finally, with the same calculations, you will find that Chao’s  autonomous consumption is 1500.

The total autonomous consumption is the sum over all three individuals or 1000 + 500 + 1500 which is equal to 3000. 

From the table we can see that the level of income changes from 5000 per person (or 15,000 aggregate income) to 20,000 per person (or 60,000 aggregate income) for a total change in aggregate income of 45,000. We can also calculate that total consumption spending is initially 12,000 when aggregate income is 12,000 while consumption spending is 39,000 when aggregate income is 60,000. 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 27,000/45,000 which is equal to .6. The aggregate consumption function is thus C = .6Y + 3000. 
  b. Find the Aggregate Expenditure (AE) function for this economy. This AE equation should be written with respect to aggregate production (Y). 

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 = .6Y + 3000.
Additional information with regard to the answers to parts (a) and (b): For interested student here is a discussion of an alternative method for finding the consumption function.
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 faces the same income nor the same expenditure. Think for example of the case when Enrique earns an income of $20,000 and everyone else earns nothing. The change in expenditure would be different than the case of Michael earning $20,000 while everyone else earns nothing. Technically we would say that these individuals have different propensities 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 in order 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 as 1/3 of the change in aggregate income.

The slope can be obtained summing: 

Enrique’s slope/3 + Michael’s slope/3 + Chao’s slope/3 = .6
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.

c. 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:AE = .6Y + 3000. Plugging in the fact the
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 and solving for Expenditures (or equivalently for Income) you will see that this value is 7500.

Review Questions:

4. Carolyn can spend her afternoon solving equations or preparing for class. In twenty minutes, Carolyn can either solve 10 equations while doing no class notes or prepare 24 pages of class notes for her discussion while not solving any equations. Today, Carolyn 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 Carolyn can solve in one hour and the x-axis shows the number of pages of class notes she can write in one hour. Explain your answer.

A: No. It is infeasible. You can determine an equation that expresses Carolyn’s production possibilities frontier as  E = 30 – (5/12)P where E is the number of equations she can solve in an hour and P is the number of pages she can write in an hour. If Carolyn writes 40 pages this implies according to this equation that the maximum number of equations she can solve with her remaining time is 13 1/3 equations.

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=20

Qs= P -6

Draw a graph of this market and determine the consumer surplus and producer surplus. Explain why the consumer surplus and producer surplus has these values.

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.The producer surplus is equal to (1/2)($10/unit - $6/unit)(4 units) = $8. This value represents the surplus producers receive when they sell the good that is in excess of their cost of producing the good. 
6. Use the classical long-run model and the loanable funds framework developed in class to answer this question. 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 net taxes and government spending by the same amount in this economy. Describes what happens to government savings, disposable income, private savings, consumption, interest rates and investment in this economy with this change in policy. What is the impact of this policy change in the long run?You might find it helpful to remember several things before you answer this question:
· This is a classical model: what do you know about aggregate output in that framework?

· What is the effect of this change in policy on disposable income? How does this change impact the loanable funds market?

· You may find it helpful to draw a graph of the loanable funds market as you work on answering this question.
a. What is the effect of this policy change on government savings?

Government saving is unaffected since both government spending and net taxes are decreasing by the same amount. 

b. What is the effect of this policy change on disposable income?
Disposable income is equal to aggregate income minus net taxes. Since this is a classical long-run model we know that aggregate income is equal to potential income. Thus, if net taxes decrease that implies that disposable income must have increased. 

c. What is the effect of this policy change on private savings and consumption?

Since disposable income increased when net taxes were decreased, this means that consumers have more disposable income. Consumers use disposable income to consume and to save: in this case, both consumption and private savings will increase because of the increase in disposable income. 

d. How does the change in private savings affect the loanable funds market?
At every interest rate people will now be saving more: this implies that the supply of loanable funds curve will shift to the right.
e. What happens to the interest rate and the level of investment because of this policy change?

When the supply of loanable funds curve shifts to the right this causes the interest rate to decrease and the level of investment to increase. 

f. What is the long-run effect of this policy?

This policy causes investment spending to increase and in the long run this implies that the level of capital will be increasing and therefore production in the long run in this economy should increase. 
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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