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(1) 


Since in this question, 1 is the total hours in the day to divide between consumption and leisure, hence the production possibility set is . The frontier of the production possibility set is .
the optimality problem for the consumer is the maximum utility problem within the production possibility set, and it is expressed in mathematical form as:


When the amount of leisure is given, the maximum utility changed into 





Since , hence when consumption is at its maximum (), the utility is maximized. And at this time, .
Hence the frontier of the production possibility set gives the maximum amount of the consumption for a given amount of leisure in the economy.
(2) 

[bookmark: OLE_LINK2]The optimality problem for the consumer is utility maximization problem, the condition is .

[bookmark: OLE_LINK3]The optimality problem for the firm is profit maximization problem, the condition is .
(3) 

[bookmark: OLE_LINK4]From the utility maximization problem, we can get the optimal consumption and optimal leisure .

From the profit maximization problem, we can get the optimal labor 
The market clearing condition is that the customer spends all his income (include earned income and unearned income capital income). In mathematical form, it can be expressed as:



[bookmark: OLE_LINK9]And since there is no spending and households own the firm, hence the profit of the firm are repaid to customers in the form of capital income, i.e. .









[bookmark: OLE_LINK7]Since  and , hence 


[bookmark: OLE_LINK8]Since , hence .

And .




(4) from the solutions of (3), we can know that , ,  and .





Hence when there is an increase in , the equilibrium values of  and  unchanged, the value of  decreases and  increases.

Illustrate with graph:

[bookmark: OLE_LINK10]Since the optimal consumption is determined by the utility maximization problem of the consumer, and the parameters are unchanged, hence the optimal consumption  is unchanged.
[image: ]

[bookmark: OLE_LINK11]From the first order condition of firm profit maximization, we can know that .



[bookmark: OLE_LINK12]Since the market clearing, hence  and , hence .


Since  is unchanged, hence  is unchanged.


According to the production function, we can see that when A increases, the production function changes as the following graph, hence for the unchanged ,  decreases.
[image: ]




[bookmark: OLE_LINK13]Since , hence for the unchanged , when  decreases,  increases.
[image: ]



Since , hence for the unchanged ,  is also unchanged
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Consider the general equilibrium in a static (one-period) model.
We will solve for it. Suppose that there is a fixed capital stock k = 1 and the
representative firm employs Cobb Douglas technology as follows:

y=An*

where & € (0, 1), and A is a productivity shock. Consumer preferences over
consumption ¢ and leisure £ (1 is the total hours in the day to divide between
the two activities) given by:

u(c,6) =Inc+ye

where y > 0. There are no taxes or spending, and the consumer’s unearned
income equals firm profits IT plus capital income rk. Households own the
firms and take wages as given.

(a) The frontier of the production possibility set gives the maximum amount
of consumption for a given amount of leisure in the economy. Find an
equation that describes it.

(b) Derive the optimality conditions of the consumer (household) and the
firm in this economy.

(c) Impose the market clearing conditions! and solve for the equilibrium
values of ¢,nr,w as functions of the exogenous variables (4,K) and
parameters (@, 7).

(d) Suppose that there is an increase in total factor productivity A. How
do the equilibrium values in the previous part change? Interpret your
answer. Use some grpahs to provide intuition.
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