Micro Q 1
a. Denote H as the total available hours in a year. Denote w as the market hourly rate. See Fig 1.
b. (i) The worker’s choice will not be affected by the policy change. (ii) Leisure becomes less expensive, so substitution effect leads to more consumption of leisure. But the worker also becomes poorer as her after-tax real wage rate is reduced. The income effect leads to less consumption of leisure. The answer depends upon the magnitude of these two effects. (iii) There is only income effect as the relevant price of leisure is still the market wage rate w after policy change. So the worker will consume less leisure by working more hours. See Fig 2.
c. Never. It contradicts with our assumption of a smooth indifferent curve.

Micro Q 2

a. The market is a place where buyers and sellers of a good or service trade with each other. The price determines how resources will be allocated. 

b. By Pareto efficiency we mean that, when resource is allocated in a particular way, everyone is at least as good as before, and at least one person is strictly better off. For this to hold, both consumers and producers must make optimal choices. For all consumers, MRS=MRT must be true. The consumer’s utility is maximized at the bundle where the rate at which the consumer is willing to trade one good for the other equals the rate at which she can trade. It also implies that MRS for all consumers is the same. For all producers, MRTS must be the same. The firm picks inputs so that the rate at which it can substitute one input for the other in the production process are the same. Otherwise, at least some firms can trade with each other to improve mutual welfare, because some firms use some input more efficiently.  

c. In a perfectly competitive market every consumer is a price taker. Then MRT = (p1/p2 is the same for all consumers. And every rational consumer choose consumption bundles such that MRS = -p1/p2. Every producer is also price taker in the input market. Then they face the same price on the input market, which means that their MRTS must be the same, because each rational firm picks inputs so that the rate at which it can substitute one input for the other in the production process exactly equals the rate at which it can trade one input for the other in input market.
d. The social marginal cost is bigger than private marginal cost for each unit of pollution, as the polluting firm does not take the social cost into account. Then MRT > MRS, the allocation of resources in the economy will not be Pareto efficient. 
Micro Q 3

a. Every individual consumes housing and other commodities. They also have to pay transportation cost which depends upon the location of their house. When the transportation cost is high, people tend to live close to the center (high housing density around the center), and the housing prices will be high too. On the other hand, the households tend to be more dispersed, and the prices are lower. Regardless of the transportation cost, the price gradient is concave. The price will decline as the distance to the center increases. It drops more dramatically when the distance is small. 
b. When rich people have higher opportunity cost for commuting time.
c. When everyone consumes the same amount of housing, living far away no longer brings the potential advantage of consuming more housing. What’s more, multiple modes of transportation also help people living close to the city optimize their commuting methods. So the price drops less dramatically when the distance to the city is smaller. And we have a convex price gradient. 

Micro Q 4

a. The soldier’s wage x should equal to the after-tax wage of the worker, assuming that the soldier’s wage is not taxable. The after-tax wage of the workers is [W(N-S) – x S]/(N-S). We can solve for x = W(N-S)/N. 

b. The government will pay 0, as no incentive needs to be provided. Assuming overall utility is proportional to overall wage, there should be no difference, since in both cases all income comes from the wage of (N-S) workers. 

c. If a lottery randomly picks S people out of N. The result will be the same for homogenous people.

d. If people are heterogeneous, then we can order people according to their taste for army life. Volunteer army is best, since S people with the highest ranking will join the army. As they can also accept low wages, the society as a whole saves money. Random lottery is worst, as it does not make efficient match between those who get the lottery ticket and those whose tastes for army life are high. The efficiency of the draft system depends upon whether the government knows people’s taste for army life. In reality it is probably in between the other two institutions, because the government tends to have a partial knowledge. 
