1) One model in economics is the permanent income hypothesis, which basically states that a household's expenditures will not react to a change in income unless that change in income is viewed as being permanent. How would you use this model to predict the expenditure patterns over the course of a year of a real estate agent who only sells homes during the months of April through July?
Answer:  The agent will not consume all of her income when it is earned. She knows that her paychecks will not be coming during August through March. As a result, some of her summer income will be saved for use during those months.

2) The local lemon market has the following supply and demand relationships:
	QD = 100 - 5p - po + 2I
	QS = 4p
where p is the price of lemons (per pound), Q is the quantity of lemons in pounds, I is the average consumer income, and po is the price per pound of oranges. Derive the equilibrium price and quantity of lemons as functions of the price of oranges and average consumer income. Use the calculus method of comparative statics to compute the effects of income and the price of oranges on the equilibrium price and quantity of lemons.
Answer:  Find equilibrium price by setting supply and demand equal:
		100 - 5p - po + 2I = 4p
Solving for p:
		p = 11.11 - .11po + .22I
To find Q, plug the equilibrium price into either supply or demand:
		Q = 44.44 - .44po + .89I
The comparative statics w.r.t. the price of oranges are:
	∂p/∂po = -.11
	∂Q/∂po = -.44
The comparative statics with respect to income are:
	∂p/∂I = .22
	∂Q/∂I = .89
3) The Ontario cannabis  market consists of the following supply and demand curves:
		QD = 150 - 20p
		QS = 40p
where Q is the number of packs of cannabis  per year (in millions!), and p is the price per pack.
a.	Compute the market equilibrium price and quantity.
b.	Calculate the price elasticities of each curve at the equilibrium price/quantity. 
c.	Government imposes a tax on cannabis of $0.90 per pack. Suppliers pay this tax to the government. Compute the after-tax price and quantity. How much do suppliers receive net of tax (per pack)?
d.	Demand for cannabis  is generally more elastic over longer periods of time as consumers have more time to kick the habit. What does this imply about the tax incidence in the long run as compared to the short run?
Answer:  
a. 	Set the supply and demand equal:
		150 - 20p = 40p
	Solving for p:
		p* = 2.5
		Q* = 100
So the price is $2.50 per pack and 100 million packs of cigarettes sold.
b. 	The slope of the demand equation is:
		dQD/dp = -20
	The elasticity of demand is therefore
		ED = -20 (2.5/100) = -0.5
	The slope of the supply equation is:
		dQS/dp = 40
	The elasticity of supply is then:
		ES = 40 (2.5/100) = 1.0 
c. 	The supply with the tax becomes:
		QS = 40(p - 0.90)
	The new equilibrium is where
		40(p - 0.90) = 150 - 20p 
		60p = 180
		p* = 3.10
	The quantity is:
		Q* = 150 - 20 (3.10) = 88
The price sellers earn net of tax (per pack) is 3.10 - 0.90 = $2.20.
d. 	The more elastic the demand curve is, the less of the burden falls on consumers. So over a longer period of time, the burden on consumers ($0.60) will move towards the suppliers. Price will fall from $3.10 as consumers quit smoking. 



4) Compute the MRS for the following utility functions. Based on your result, explain the curvature of indifference curve in each case.
a.	U(X,Y) = aln(X) + bln(Y), 
b.	U(X,Y) = XaYb, and 
c.	U(X,Y) = aX + bY, 
where a and b are strictly positive constants.
Answer:  
a.	MUX = a/X, MUY = b/Y, thus MRS = MUX/MUY = aY/bX. Convex to origin
b.	MUX = aYbXa-1, MUY = bXaYb-1, thus MRS = MUX/MUY = aY/bX. Convex to origin.
c.	MUX = a, MUY = b, thus MRS = MUX/MUY = a/b. Straight line



6 Explain the difference between the marginal rate of substitution and the marginal rate of transformation.
Answer:  The marginal rate of substitution is a consumer's willingness to trade one good for another based on utility. The marginal rate of transformation is the consumer's ability to trade one good for another based on prices.

7 Lisa consumes only pizzas (P) and burritos (B). Her utility function is U = P0.5 B0.5. The price of per pizza is $10 and the price per burrito is $5. In equilibrium, Lisa consumes four pizzas. Using Lisa's utility function, calculate how many burritos she consumes.
Answer:  The marginal utility of pizza equals B0.5/2P0.5. The marginal utility of a burrito equals P0.5/2B0.5. In equilibrium, the ratio of the marginal utilities will equal the ratio of prices. The ratio of marginal utilities simplifies to B/P. The ratio of prices is 10/5. Since we know that Lisa consumes 4 pizzas, she must consume 8 burritos.
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8) A consumer has the following utility function for goods X and Y:
		U(X,Y) = 5XY3 + 10
The consumer faces prices of goods X and Y given by px and py and has an income given by I.
a. Solve for the Demand Equations, X*(px,py,I) and Y*(px,py,I) 
b. Calculate the income, own-price and cross-price elasticities of demand for X and Y. 
Answer:  
a.	Solve to get:
		X*(px,py,I) = I/4px
		Y*(px,py,I) = 3I/4py
c. Income elasticity = (ðX/ðI)(I/X)=(1/4PX)(I/I/4PX)=1. For X
Own-price elasticity = (ðX/ðPX)(PX/X)=-(I/4PX2)(P/I/4PX) = -1 for X
Cross-price elasticity = (ðX/ðPY)(PY/X) = 0 for X.
Income elasticity = (ðY/ðI)(I/Y)=(3/4PY)(I/3I/4PY)=1. For Y
Own-price elasticity = (ðY/ðPY)(PY/Y)=-(3I/4PY2)(PY/3I/4PY) = -1 for Y
Cross-price elasticity = (ðY/ðPX)(PX/Y) = 0 for Y.
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