Economics 101

Summer 2014

Answers to Homework #2

Due Tuesday, June 3, 2014
Directions: The homework will be collected in a box before the lecture. 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. Late homework will not be accepted so make plans ahead of time. Please show your work. Good luck!
Please realize that you are essentially creating “your brand” when you submit this homework. Do you want your homework to convey that you are competent, careful, professional? Or, do you want to convey the image that you are careless, sloppy, and less than professional. For the rest of your life you will be creating your brand: please think about what you are saying about yourself when you do any work for someone else!

1. For each of the following scenarios describe whether the demand curve and/or the supply curve shifts as well as the direction of the shift(s). Assume that each market is initially in equilibrium and that each market adjusts to the scenario to find its new equilibrium.

	Scenario
	Which Curve(s) Shift?
	What is the direction of the shift(s)? Describe the shift as a shift to the left or a shift to the right

	In the market for new cars a hailstorm damages all the new cars in Iowa. The damage is so bad that none of these cars can be sold.
	
	

	In the market for pizza researchers determine that pizza consumption is positively correlated with academic success.
	
	

	In the market for cellphones a new phone is developed with a wider range of popular applications.
	
	

	There is an economic boom and you are asked to evaluate the impact of this economic boom on the market for generic cereals.
	
	

	The government decides to subsidize corn production. You are asked to evaluate the impact of this subsidy on the market for biofuels made from corn.
	
	


Answer:

	Scenario
	Which Curve(s) Shift?
	What is the direction of the shift(s)?

	In the market for new cars a hailstorm damages all the new cars in Iowa. The damage is so bad that none of these cars can be sold.
	The supply curve for new cars shifts
	The supply curve shifts to the left: at every price fewer new cars will be supplied

	In the market for pizza, researchers determine that pizza consumption is positively correlated with academic success.
	The demand curve for pizza shifts due to a change in tastes and preferences
	The demand curve shifts to the right: at every price more pizzas will now be demanded

	In the market for cellphones a new phone is developed with a wider range of popular applications.
	The demand curve for cellphones shifts due to a change in tastes and preferences
	The demand curve shifts to the right: at every price more cellphones will now be demanded

	There is an economic boom that results in an increase in incomes and you are asked to evaluate the impact of this economic boom on the market for generic cereals.
	The demand curve for generic cereals will shift 
	In an economic boom, incomes increase and this will cause the demand curve for generic cereals to shift: if generic cereals are an inferior good (likely) then the demand curve for these cereals will shift to the left and at every price the quantity demanded will be lower; if generic cereals are a normal good (less likely) then the demand curve for these cereals will shift to the right and at every price the quantity demanded will be higher 

	The government decides to subsidize corn production. You are asked to evaluate the impact of this subsidy on the market for biofuels made from corn.
	The supply curve for biofuels will shift
	The supply curve for biofuels will shift to the right since the corn subsidy will lead to higher corn production and lower prices for corn (the supply curve for corn effectively shifts to the right) and these lower corn prices will result in lower biofuels costs of production leading to the supply curve for biofuels shifting to the right


2. For each of the following scenarios describe the impact of the described change on the equilibrium price and equilibrium quantity in the chosen market. Describe any shift or movement that occurs as well. Assume that each market is initially in equilibrium. 

	Scenario
	Impact on Equilibrium Price and Equilibrium Quantity 
	Shifts and/or Movements

	In the market for soft drinks people decide that ingesting sugar is bad for their health.
	
	

	In the market for soft drinks a study reports that consumption of soft drinks is a direct contributor to increased obesity; and, at the same time, the price of sweeteners used to produce soft drinks increase. 
	
	

	In the market for gasoline there is an increase in the number of fuel efficient cars sold; and, at the same time, widespread was breaks out in the Middle East disrupting oil production.
	
	

	In the market for college education, the number of students attending colleges increases and, at the same time, the government decides to provide subsidies to those institutions providing college educations. 
	
	


Answer:

	Scenario
	Impact on Equilibrium Price and Equilibrium Quantity 
	Shifts and/or Movements

	In the market for soft drinks people decide that ingesting sugar is bad for their health.
	Equilibrium price decreases and equilibrium quantity decreases
	The demand curve for soft drinks shifts to the left and there is a movement along the supply curve for soft drinks

	In the market for soft drinks a study reports that consumption of soft drinks is a direct contributor to increased obesity; and, at the same time, the price of sweeteners used to produce soft drinks increase. 
	The equilibrium price of soft drinks is indeterminate (the price may increase, decrease or remain the same relative to the initial equilibrium price) and the equilibrium quantity decreases
	The demand curve for soft drinks shifts to the left and the supply curve for soft drinks shifts to the left

	In the market for gasoline there is an increase in the number of fuel efficient cars sold; and, at the same time, widespread war breaks out in the Middle East disrupting oil production.
	The equilibrium price of gasoline is indeterminate (the price may increase, decrease or remain the same relative to the initial equilibrium price) and the equilibrium quantity decreases
	The demand curve for gasoline shifts to the left and the supply curve for gasoline shifts to the left 

	In the market for college education, the number of students attending colleges increases and, at the same time, the government decides to provide subsidies to those institutions providing college educations. 
	The equilibrium price of a college education is indeterminate (the price may increase, decrease, or remain the same relative to the initial equilibrium price) and the equilibrium quantity increases
	The demand curve for college education shifts to the right and the supply curve for college education shits to the right


3. Suppose that the price of bubble gum increases. This results in Suzy buying more candy bars and fewer sweet tarts. From this information and holding everything else constant, what do you know about Suzy’s view of candy bars and sweet tarts relative to bubble gum? Explain your answer fully using complete sentences. Strive for conciseness and clarity!

Answer:

From our study in class we know that two goods are substitutes if an increase in the price of one of these goods results in an increase in the consumption of the other good at a given price and holding everything else constant. Bubble gum and candy bars are substitutes for one another for Suzy given the above information.

From our study in class we know that two goods are complements if an increase in the price of one of these goods results in a decrease in the consumption of the other good at a given price and holding everything else constant. Bubble gum and sweet tarts are complements for one another for Suzy given the above information. 

4. Consider the market for soybeans. The market demand and supply curves are as follows where P is price per bushel of soybeans and Q is the quantity of soybeans measured in bushels:

Market Demand: Q = 10,000 – 1000P

Market Supply: Q = 250P

a. Given the above information, what is the equilibrium price and quantity of soybeans? Show your work.

Answer:

In equilibrium, the quantity demanded equals the quantity supplied. Thus, 10,000 – 1000P = 250 P or P = 8 and Q = 10,000 – (1000)(8) = 2000 bushels of soybeans or, alternatively, Q = 250(8) = 2000 bushels of soybeans. 
b. Given the above information, what is the value of consumer surplus (CS), producer surplus (PS), and total surplus (TS)? Show your work for each of these calculations. 

Answer:

CS = (1/2)($10 per bushel - $8 per bushel)(2000 bushels) = $2000 
PS = (1/2)($8 per bushel - $0 per bushel)(2000 bushels) = $8000

TS = CS + PS = $10,000
c. Suppose soybean farmers successfully lobby the government to institute a price floor in this market. To be effective, what must be true about this price floor? Use complete sentences to answer this question and provide specific numeric guidance with regard to this effective price floor.

Answer:

A price floor is only effective if it is set above the equilibrium market price: in this example, the price floor must be greater than $8 per bushel.
d. Suppose the price floor is implemented and it results in the government cost (excluding any storage costs) of $11,250. Given this information, calculate the price the government set as the price floor. Show your work and your reasoning in a neat, easy to follow answer!

Answer:

We know the government expenditure on the price floor program is $11,250 and we also know that this amount is the product of the price floor times the surplus bushels of soybeans the government must purchase when implementing this price floor. Thus,

11250 = (Price with Price Floor)(Quantity of Soybeans purchased by the government)

11250 = (Price with Price Floor)(Quantity supplied with price floor – quantity demanded with price floor)

We can use the given supply and demand equations to substitute in for the quantity supplied and the quantity demanded. Thus,

11250 = (Price with Price Floor)[250P – (10,000 – 1000P)] where P is the Price with the Price Floor

11250 = P[250P – (10,000 – 1000P)]

11250 = P[1250P – 10,000]

0 = P2-8P – 9

Hmmm, do you remember how to find the value of P from your first algebra class? One way is to factor this equation (another is to use the quadratic formula-I am hoping we can factor!). So,

0 = (P – 9)(P + 1)   [check to make sure you see that this is the correct factorization for the equation]

Thus, P = 9   [P = -1 does not make any economic sense, so we will just ignore that solution since prices must be positive]

Our answer tells us that the government set the price floor at a price of $9 per bushel of soybeans. 
e. Given the price floor described in (c) and calculated in (d), what is the value of consumer surplus with the price floor (CS’) and the value of producer surplus with this price floor (PS’)? Show your work and your reasoning.

Answer:

CS’ = (1/2)($10 per bushel - $9 per bushel)(1000 bushels) = $500

PS’ = (1/2)($9 per bushel)(2250 bushels) = $10,125

5. Consider the market for luxury sport utility vehicles. Suppose that the demand and supply curves for these vehicles is given by the following two equations where P is the price per vehicle measured in thousands of dollars and Q is the quantity of vehicles measured in millions of vehicles:

Market Demand: P = 80 – 2Q

Market Supply: P = 20 + Q

a. Given this information, what is the equilibrium price and the equilibrium quantity in the market for luxury sport utility vehicles? Show how you found your answer and make sure you include the correct scale for both measures (thousands of dollars and millions of vehicles).

b. Given this information, what is the value of consumer surplus (CS) in this market? What is the value of producer surplus (PS) in this market? Show how you found your answer and make sure you include the correct scale for both measures. 

c. Suppose that the government decides that the current price of luxury sport utility vehicles is too high. The government passes a price ceiling for this market where the price of a luxury sport utility vehicle is set at $30,000 per vehicle. 

i. Given this price ceiling, how many luxury sport utility vehicles will be demanded?

ii. Given this price ceiling, how many luxury sport utility vehicles will be supplied?

iii. Given this price ceiling, which side of the market is the “short side”?

iv. What is the value of consumer surplus with this price ceiling (CS’)?

v. What is the value of producer surplus with this price ceiling (PS’)?

vi. Who do you think lobbied the government for the imposition of this price ceiling? Explain the reasoning behind your answer.

vii. Is there a deadweight loss with this price ceiling (DWL)? If there is a DWL, calculate its value. 

Answer:

a. When the market is in equilibrium the quantity demanded is equal to the quantity supplied. We can find this point of equilibrium by setting the demand equation equal to the supply equation: 80 – 2Q = 20 + Q or Q = 20. But, remember that Q is measured in millions, so that means that in equilibrium there are 20 million luxury sport vehicles being demanded and supplied in this market. To find the equilibrium price, we need to substitute Q = 20 into either the demand or the supply curves: thus, P = 80 – 2(20) = 40 or P = 20 + 20 = 40. Recall thought that P is measured in thousands of dollars, so we know that the equilibrium price in this market is $40,000 per luxury sport utility vehicle. 

b. CS = (1/2)($80,000 per vehicle - $40,000 per vehicle)(20,000,000 vehicles) = $400,000,000,000 or $400 Billion

PS = (1/2)($40,000 per vehicle - $20,000 per vehicle)(20,000,000 vehicles) = $200,000,000,000 or $200 Billion

c. 

i. To find the quantity demanded with the price ceiling, use the demand equation and replace the P with the price ceiling price: thus, P = 80 – 2Q or 30 = 80 – 2Q and Q = 25. Recall that Q is measured in millions of vehicles, so this implies that the quantity demanded with the price ceiling is 25,000,000 luxury sport utility vehicles.

ii. To find the quantity supplied with the price ceiling, use the supply equation and replace the P with the price ceiling price: thus, P = 20 + Q or 30 = 20 + Q and Q = 10. Recall that Q is measured in millions of vehicles, so this implies that the quantity supplied with the price ceiling is 10,000,000 luxury sport utility vehicles. 

iii. The “short side” of the market is the side of the market that acts as a constraint on the number of transactions being made. In this case there is an excess demand for these vehicles at the price ceiling price and thus, the short side of the market is the supply side since it the quantity supplied at this price that limits the number of transactions that can be made in this market. 

iv. CS’ will involve our adding together two areas: a triangle plus a rectangle. You might find it helpful to sketch a graph depicting the price ceiling in this market prior to doing this calculation. CS’ = (1/2)($80,000 per vehicle - $60,000 per vehicle)(10,000,000 vehicles) + ($60,000 per vehicle - $30,000 per vehicle)(10,000,000 vehicles) = $400,000,000,000 = $400 Billion

v. PS’ = (1/2)($30,000 per vehicle - $20,000 per vehicle)(10,000,000 vehicles) = $50,000,000,000 = $50 Billion

vi. Consumers of luxury sport utility vehicles lobbied the government for this price ceiling. Even though CS does not change with the price ceiling in this example we can still see that the price ceiling decreases PS while also enabling those lucky enough to buy one of the “scarce” luxury sport utility vehicles now face a lower price. 

vii. Yes, there is a DWL because the imposition of the effective price ceiling prevents some mutually beneficial trades from occurring. One way to quickly see this is to compare total surplus without the price ceiling (TS = CS + PS = $600 Billion) to total surplus with the price ceiling (TS’ = CS’ + PS’ = $450 Billion). The difference between these two measures is the DWL: hence, DWL = TS – TS’ = $150,000,000,000 or $150 Billion. Or, alternatively, DWL = (1/2)($60,000 per vehicle - $30,000 per vehicle)(20,000,000 vehicles – 10,000,000 vehicles) = $150,000,000 or $150 Billion.

Here are two figures to illustrate the two scenarios: the first figure shows the market, CS, and PS when there is no price ceiling; the second figure shows the market, CS’, and PS’ when there is a price ceiling. 
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6. Let’s return to the set-up you were given for problem 5. But, instead of a price ceiling let’s analyze the impact of a quantity control on the market for luxury sport utility vehicles. Suppose that the government decides that driving these cars represents a huge negative externality to the residents of this country and that the government should actively intervene to limit the number of luxury sport utility vehicles that are sold. The negative externality is an idea we will study later in the semester, but basically in this example this negative externality refers to the costs society incurs when people drive gas guzzling cars: pollution costs, environmental damage, contribution to climate change, etc. Suppose that the market demand and supply curves you were given in problem 5 still describe this market, but now the government has imposed a quantity control or quota of 10,000,000 vehicles in this market. That is, the government has decreed that only 10,000,000 luxury sport utility vehicles can be sold during the current time period. 

a. How does the quantity control affect the price that producers of these vehicles will charge demanders of these vehicles?

b. How does the quantity control affect the value of consumer surplus (CS”) in this market?

c. How does the quantity control affect the value of producer surplus (PS”) in this market?

d. Is there a DWL from the imposition of this quantity control? If so, provide a numeric measure of the DWL.

e. If the government sells licenses to car producers for the right to provide these vehicles, what is the maximum per luxury sport utility vehicle a supplier will pay for this right?

f. Draw a diagram that illustrates the effect of this quantity control on this market. In your diagram label CS”, PS”, the area that represents the total amount car producers would be willing to pay for the right to provide these vehicles, and any area of DWL.

Answer:

a. With the quantity control or quota, the price demanders are willing to pay for a luxury sport utility vehicle can be found by using the demand equation and substituting in a quantity of 10,000,000 vehicles into this equation. Thus, P = 80 – 2(10) = 60. Recall that the price per vehicle is measured in thousands of dollars, so the price demanders of these vehicles will pay will be $60,000 per vehicle since this represents the price at which a supply of 10,000,000 vehicles will be purchased in this market. 

b. CS” in this market will now be calculated as (1/2)($80,000 per vehicle - $60,000 per vehicle)(10,000,000 vehicles) = $100,000,000,000 or $100 Billion.

c. PS” in this market will now be calculated as the area of a triangle plus the area of a rectangle. Thus, PS” = (1/2)($30,000 per vehicle - $20,000 per vehicle)(10,000,000 vehicles) + ($60,000 per vehicle - $30,000 per vehicle)(10,000,000 vehicles) = $350,000,000,000 or $350 Billion.

d. Yes, there is a DWL since the quantity control or quota prevents some mutually beneficial transactions form occurring. The DWL = (1/2)($60,000 per vehicle - $30,000 per vehicle)(20,000,000 vehicles – 10,000,000 vehicles) = $150,000,000,000 or $150 Billion.

e. The amount per vehicle that a car producer would be willing to pay for the right to sell these luxury sport utility vehicles would be the difference between the price demanders must pay in order to demand only 10,000,000 vehicles ($60,000 per vehicle) minus the price suppliers must receive in order to supply only 10,000,000 vehicles ($30,000 per vehicle). Thus, the price per vehicle a car producer would pay for the right to sell a luxury sport utility vehicle with the quantity control program would be $30,000 per vehicle or a total of $300,000,000,000 or $300 Billion.

f. Here’s the diagram:
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