ECON3803 WINTER 2017
PROBLEM SET #1

DUE: February 2 at the beginning of class.

PRELIMINARIES: Complete each of the following problems.  You can use any spreadsheet program if you wish. You can work together but make sure to write up your own work.  Seek help if required.

TOTAL: 71 POINTS

(8 points)  1:
Show all of your answers graphically. Suppose there is technical innovation in the sardine fishery. What economic changes do you expect to observe in the sardine market? Explain. What will happen to the equilibrium in the tuna market? Consider cases where i) tuna and sardines are substitutes; ii) tuna and sardines are complements; and iii) sardines are an input to tuna production. Make sure to explain your answers.
2:
Consider the following linear demand function (consumption as a function of price):  QD = 200 – 4 P.  Use the following tables as a guide.

	OUTPUT
	0
	10
	20
	30
	40
	50
	60
	*
	*
	200

	PRICE
	
	
	
	
	
	
	
	
	
	

	REVENUE
	
	
	
	
	
	
	
	
	
	

	MR
	
	
	
	
	
	
	
	
	
	


(2 points)
a)
Write market price (P) as a function of QD:  P = a - bQ.  Plot this in a graph.  Show/identify the vertical and horizontal intercepts and the slope.  You do not need graph paper.  Just do it to scale.

(2 points)
b)
Revenues are calculated as P(QD)*QD.  Show that revenues rise then fall as QD rises.  (Try increments of 10 starting at zero as shown above and rising to 200.)

(2 points)
c)
What is maximum revenue?  What output maximizes revenues?  

(2 points)
d)
Marginal revenues (MR) are defined as the change in revenues when QD changes.  Show that MR is positive (revenues rise as output rises) at low output levels but negative (revenues fall as output rises) at high output levels.  Discuss this in terms of demand elasticities.

(2 points)
e)
Show that the MR line has the same vertical intercept as the inverse demand function in (a) but twice the slope. Write out the equation for this line: MR = c – dQ (find c and d).

3:
The willingness to pay (WTP) is a monetary measure of the benefits consumers get from consumption.
(3 points)
a)
Consider the demand function above.  Let QD = 10.  Calculate the area under the demand curve bounded between zero and 10.  Call this is the WTP for the 10 units. 

(3 points)
b)
Show that as output rises to 15, the WTP for 15 units also rises.  Interpret.

(2 points)
c)
The marginal willingness to pay is the change in WTP as output rises.  Show that this is exactly equal to the market price. (eg the marginal WTP falls as output rises.)  That is, mWTP = a – bQ  as in question 2.

4:
Consider the following cost function C(Q) =  3Q.

	OUTPUT
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	COST
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sum MC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


(2 points)
a)
Plot costs as a function of output.  Just do a sketch.

(4 points)
b)
Marginal costs (MC) are defined as the change in costs induced by a change in Q.  Show that MC = 3 (hence is independent of the level of output).

(4 points)
c)
Set output equal to 10.  Show that the area under the MC curve (bounded by 10) is equal to the cost of producing 10 units.

5:
Consider the following cost function C(Q) =  3Q2.

	OUTPUT
	0
	0.01
	1
	1.01
	2
	2.01
	3
	3.01
	4
	4.01
	5
	5.01
	6
	6.01
	7
	7.01

	COST
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sum MC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


(2 points)
a)
Plot costs as a function of output.  Do this to scale.

(4 points)
b)
Show that MC = 6Q (hence rise as output rises).  To do this pick output levels 0, 1, 2, 3, 4, …and calculate costs.  Then pick outputs slightly higher 0.01, 1.01, 2.01, 3.01, … and calculate costs.  Marginal Costs at Q = 1 will equal (the difference in costs from 1.01 and 1) divided by 0.01.  Do this again for the different outputs.  Plot this and show that Marginal Costs are a line with intercept zero and slope of +6.

(4 points)
c)
Set output equal to 10.  Show that the area under the MC curve (bounded by 10) is equal to the cost of producing 10 units.
6. Commodity A in a competitive market has an aggregate inverse demand of p = 90 -3Q, where p represents the price in dollars and Q represents the quantity in units.  The supply of this commodity is estimated at p = 5+ 2Q

a. Find the equilibrium price and quantity. Show it graphically and compute the total net benefit (also called social welfare or net social benefit). (5 points)
Suppose producing commodity A generates pollution, a negative externality.  The government taxes at a rate of $3 for every unit of commodity A produced, in order to force producers to face the marginal social costs (MSC) of their production.
b. Find the new equilibrium price and quantity. Show it graphically. (5 points)
Suppose the industry adopts a new technology that eliminates pollution while maintaining the same cost of production.  Government cancels the tax. 

c. Comparing the equilibrium with tax to the equilibrium with the new technology, which one creates greater net social benefits? Explain why. (5 points)
7. John, a greenhouse vegetable farmer, has an opportunity to apply a new technology at a cost of $4,000.  This technology will create savings in heat and energy consumption of $700 per year for the next 6 years.  Assume that the rate of discount is 8%.

a. Would it be rational to invest in this new technology? Explain. (5 points)
b. As this technology reduces greenhouse gas emissions, the government offers a new program.  If he installs the new technology, John can get an interest free loan for the installation of $4000 to be returned to the government at the end of the 6th year.  Now should John invest in the new technology? (5 points)
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