Econ 22060 Principles of Microeconomics

Fall, 2004

Dr. Kathryn Wilson

Due Date:  Tuesday, September 28th
Homework 2​ – Answer Key

1.  When the price of movie admissions increases from $7 to $8, the quantity demanded falls from 180 to 170.  

a.  Calculate the price elasticity of demand.  (Show your work)

price elasticity of demand = % change in quantity demanded ( % change in price

% change = (x2 – x1) ( (x2 + x1)/2 

% change in quantity demanded = (170 – 180) ( (170 + 180) / 2 = -10 ( 175 = -0.057 = -5.7%

% change in price = ($8 - $7) ( ($8 + $7) / 2 = $1 ( $7.5 = 0.133 = 13.3%

price elasticity of demand = -5.7% ( 13.3% = -0.43 (or you can drop the – sign and put 0.43)

b.  Is demand elastic or inelastic?  Explain what this means in words.

Demand is inelastic since (in absolute value) it is less than one.  This means that consumers are not very price sensitive.  A change in price does not bring a very big change in quantity demanded.

c.  If the movie theater increases its price from $7 to $8, will its total revenue increase, decrease, or stay the same?  Explain.

Total revenue will increase since demand is inelastic.  When they raise the price, they will lose some customers but not a lot of customers.  Therefore, total revenue increases.  You could also calculate total revenue under each case. When price is $7, total revenue = $7 * 180 = $1260; when price is $8, total revenue = $8 * 170 = $1360.  Total revenue increases.

2.  The chart we examined in class showed price elasticity of demand for a variety of products.  In class we discussed 5 things that determine the price elasticity of demand.  I have listed a number of products and their elasticity.  For each of the products below, indicate whether demand is elastic or inelastic and, based on the determinants we discussed in class, explain why the elasticity is either elastic or inelastic.

a.  the elasticity of fresh tomatoes is 2.22

This is elastic since it is greater than 1.  This might be because there are substitutes available.  If the price of fresh tomatoes increases, people might buy canned tomatoes.

b.  the elasticity of soft drinks (soda) is .55 but the elasticity of Pepsi is 2.08

Soft drinks is inelastic but Pepsi is elastic.  This is because of how narrowly the market is defined.  Soft drinks is a very broadly defined market, without a lot of substitutes, so demand is more inelastic.  Pepsi is a very narrowly defined market with a lot of substitutes.

c.  the elasticity of gasoline in the short run is 0.1 but in the long run is 1.5

In the short run demand is inelastic, but in the long run it is elastic.  This is because the time frame under consideration affects elasticity.  Over time, you can make more adjustments, such as buying a car with better gas mileage or moving closer to school so that you don’t need to use as much gas.  You can be more responsive to price changes when you have time to make changes.

3.  Good X and Y have a cross-price elasticity of –2.5.  

a.  Are these two goods complements or substitutes?  

These goods are complements.  When the price of X goes up, the quantity demanded of Y goes down, and thus the cross-price elasticity is negative.  A negative cross-price elasticity will always be for goods that are complements.

b.  Would an increase in the price of good X shift the demand for good Y in or out? 

An increase in good X would shift the demand for good Y in.  When the price of X increases, the quantity demanded of Y goes down (we know this since the cross-price elasticity is negative).  If demand for Y is going down, then the demand curve for Y is shifting in.

c.  If the price of good X changes, would the demand for good Y shift by a lot or by a little?  Explain.

The demand curve would shift by a lot.  The cross-price elasticity is elastic since it is greater than one (in absolute value).  This means demand for good Y is very price sensitive to changes in the price of X.  If the price of X changes, demand for Y shifts by a lot.

4.  Suppose the equilibrium wage for low-skilled jobs in Kent is $8 an hour.  What would be the effect on wages, the number of workers, the happiness of workers, the happiness of employers, and the efficiency of the labor market of each of the following?

a.  A minimum wage of $6

This would have no effect.  Imposing a $6 minimum wage does not mean the wage has to be the minimum wage, it just means the wage cannot go lower than the minimum wage.  If the market equilibrium wage is $8, then we will stay there.  (Think of it this way, if the wage did go down to $6, there would be a shortage of workers.  What do firms do if there aren’t enough people willing to work?  They raise the wage.  There would be nothing keeping them from doing that.  The wage would go to $8, where quantity demanded equals quantity supplied.)  

b.  A minimum wage of $10

The wage rate would increase to $10.  At this higher wage, firms are not willing to hire as many workers (there is a surplus of workers because quantity demanded is lower than quantity supplied).  Some workers will lose their jobs.  Those workers who have jobs will be made better off because they get paid more while those workers who lose their job will be made worse off.  Employers will be made worse off all around.

5.  The graphs below shows the supply and demand curves for apartments.  Both graphs are identical.
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a. In the first graph, draw consumer surplus, producer surplus, and deadweight loss (if there is any) if there were no government intervention.  In the space below, calculate the amount of consumer surplus, producer surplus, and deadweight loss (if there is any).


See the graph above.  Consumer surplus is the area under demand and above the price consumers pay for the goods they buy.  Producer surplus is the area above supply and below the price producers receive for the goods they sell.  The area of a triangle = ½ * base * height.

Consumer surplus = ½ * (6000) * (600) = 1,800,000

Producer surplus = ½ * (6000) * (300) = 900,000

There is no deadweight loss since we are producing the quantity (6000) where marginal benefit equals marginal cost.

b. In the second graph, draw consumer surplus, producer surplus, and deadweight loss (if there is any) if the government imposed a price ceiling (rent control) of $200.  In the space below, calculate the amount of consumer surplus, producer surplus, and deadweight loss (if there is any).  Remember, consumers and producers only get surplus on goods that are actually bought/sold.  In this case, that is 2000 units of the good.  To calculate consumer surplus, break it up into a triangle and a rectangle.  Consumer surplus = ½*2000*200+2000*600 = 1,400,000.  Producer surplus = ½*2000*100 = 100,000.  Deadweight loss = ½ * 4000 * 600 = 1,200,000.  
c. Is society as a whole better off or worse off with the price ceiling?  In your own words, explain why this is the case.  Society is $1,200,000 worse off because of the price ceiling.  Consumers are $400,000 worse off (1,800,000 – 1,400,000) when comparing consumer surplus without and with the price ceiling.  Producers are $800,000 worse off (900,000 – 100,000) when comparing producer surplus without and with the price ceiling.  Some consumers (2000) are better off because they get to buy the product for a lower price, but many more (4000) are worse off because they are no longer buying an apartment that would give them surplus.  Producers are all worse off.  Some (2000) are still renting apartments but for a lower price, and some (4000) are no longer renting apartments and getting the surplus from it.  We can see the price ceiling isn’t efficient.  For the 2,000th unit (the last apartment being rented), marginal benefit is $800 (I find this by looking at the demand curve to see how much someone is willing to pay for it) and marginal cost is only $200 (I find this by looking at the supply curve to see how much it is willing to be rented for).  We have a way to take $200 of resources and turn it into a product worth $800 to us.  Since marginal benefit is greater than marginal cost, we should be producing more apartments.  All the apartments between 2,000 and 6,000 have a marginal benefit > marginal cost, but we are not renting them.  We could be getting this surplus but aren’t.
d. Who would you expect to try to lobby politicians to impose the price ceiling?  Who would lobby against it?  Those renters who will still have an apartment will lobby for the price ceiling.  With the price ceiling they get to rent for a lower price and are made better off.  However, those who would lose their apartment and landlords would all lobby against it because they are made worse off with the price ceiling.
6.  The government currently collects ½ of the social security tax from employers and ½ of social security tax from employees.  Would workers be better off if the government collected the entire tax from employers?  Explain.  We learned that with a tax it does not matter if the tax is on producers or consumers, the same result occurs.  Given this, workers would be no better off or worse off if the government collected the entire tax from employers.  If the tax were entirely collected from employers, they would lower wage rates to make up for the higher tax.  What determines who ultimately has the burden of the tax (tax incidence) is the relative elasticities of the supply and demand curve for labor, not who the government actually collects the money from.

7.  The graphs below are identical.  They show the supply curve and demand curve for cigarettes.
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a.  In the first graph, draw consumer surplus, producer surplus, and deadweight loss (if there is any) if there were no government intervention.  In the space below, calculate the amount of consumer surplus, producer surplus, government surplus, and deadweight loss (if there is any).

Consumer surplus = ½ * 300 * $1.50 = $225

Producer surplus = ½ * 300 * $3.00 = $450

There is no government surplus (since there is no tax) and there is no deadweight loss because 

we are at the efficient quantity where marginal benefit = marginal cost.

b.  In the second graph, draw consumer surplus, producer surplus, and deadweight loss (if there is any) if the government imposed a tax on producers of $1 per pack of cigarettes.  In the space below, calculate the amount of consumer surplus, producer surplus, government surplus, and deadweight loss (if there is any).

Remember, to calculate a problem with a tax, you MUST shift the supply curve up by the amount of the tax and see where the new supply curve crosses demand.  In this case, the price is about $3.80 and the quantity is about 225.  If consumers pay $3.80 and $1 goes to tax, then producers get to keep $2.80.

Consumer surplus = ½ * 225 * $1.20 = $135

Producer surplus = ½ * 225 * $2.30 = $258.75

Government surplus = $1 * 225 = $225

Deadweight loss = ½ * 75 * $1 = $37.50

c.  Do consumers or producers have the bigger tax incidence of the $1 tax on cigarettes?  Use the concept of elasticity to explain why this is the case.

Producers have the higher tax incidence.  There are two ways you can see this.  One way is that with the $1 tax, the price consumers pay increases from $3.50 to $3.80, a 30 cent increase; the price suppliers receive decreases from $3.50 to $2.80, a 70 cent decrease.  The price changes more for suppliers, so producers have more of the tax incidence.  The other way you can see this is comparing producer surplus and consumer surplus with and without the tax.








no tax

with tax
change 

Consumer Surplus

$225

$135

- $90

Producer Surplus

$450

$258.75
- $191.25

Producers are made $191.25 worse off while consumers are only made $90 worse off with the tax.  Since producers have more tax incidence, we know that supply is more inelastic than demand.  Since producers are more inflexible, more of the tax gets passed on to them.

d.  How much did the government raise in tax revenue with the $1 tax on producers?  How much worse off were consumers and producers (combined) because of the tax?  Explain why the numbers are not the same; in other words, why are consumers and producers worse off by more or by less than the amount of the tax collected?

The government raised $225 in tax revenue, but combined consumers and producers were $90 + $191.25 = $281.25 worse off (see part c).  The numbers are not the same because of deadweight loss.  Consumers and producers are harmed by more than the $225 collected in tax revenue.  As a result of the tax, a lower quantity of cigarettes are consumed and cigarettes where the marginal benefit > marginal cost are no longer being consumed.  With the tax we are not efficient.  The fact that we are $281.25 worse off to collect $225 in taxes shows this loss in efficiency or deadweight loss.
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