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1. Suppose the functions for the aggregate labor supply and demand, respectively, take the forms of:

Ls = B * w γ 
and 
Ld = C * w -ε 

Ls & Ld 
the quantities of labor supplied & demanded, respectively
w 

the real wage
B & C 

“shift” factors representing all the non-wage variables which affect labor 



supply & labor demand, respectively
γ & ε

exponents which are the real wage elasticities of labor supply & demand, 




respectively
The labor market equilibrium is where Ls = Ld = L at a single/common value of the real wage (w).

a. Find (solve for) the equations that express the market equilibrium values for L and w.  Hint/suggestion:  the algebra may be a bit easier if you take logarithms of the functions and then solve for log(L) and log(w).

The equilibrium expressions are: 
L = Cγ/(ε+γ)  *  Bε/(ε+γ) 

and 
w = (C/B)1/(ε+γ) 

or in log form: 
log(L) = γ/(ε+γ) * log(C) + ε/(ε+γ) * log(B) 

log(w) = 1/(ε+γ) * (log(C) - log(B))
b. Using the expressions you derived in (a), suppose ε = 3.5, γ = 0.4, B = 700, and C = 2400, what are the equilibrium values for L and w?
L = 794.294 and w = 1.372
The following questions are based upon some of those at the end of chapter 3 in Mankiw.

2. What determines the amount of real output an economy can produce?
The amount of real output an economy can produce is determined by the quantities of the factor inputs (labor, capital, others – land, energy…) and the state or level of technology (knowledge) about the use (productivity) of those inputs.

3. Explain how a competitive, profit-maximizing firm decides how much of each factor of production to demand.
A competitive, profit-maximizing firm weighs the costs and benefits of employing an additional unit (at the margin).  If the marginal cost (MC) is less than the marginal benefit (MB), it increases profit; if the MC is greater than the MB, it decreases profit; when MC=MB, profits are unchanged – and are at a maximum because of either increasing MC and/or decreasing MB due to diminishing returns).
Thus, in the case of labor, the MC is the real wage and the MB is the marginal product of the worker; the firm employs workers up to the point where the real wage equals the marginal product of labor.  For capital, it would be demanded and used up to the point where the real rental price equals the marginal product of capital.
4. Use the neo-classical theory of distribution to predict the impact on the real wage and the real rental price of capital of each of the following events:

a. A wave of immigration increases the labor force

b. An earthquake destroys some of the capital stock

c. A technological advance improves the production function

d. High inflation doubles the prices of all factors and outputs in the economy

The neo-classical (marginal productivity) theory of distribution provides that factors of production are paid according to their marginal products; and each of those marginal products are positively-related to the level of the other input factors and technology.

a. The real wage falls from the greater supply of labor; with more labor employed, the marginal product of (and demand for) capital increases, increasing the real rental price of capital.
b. The real rental price of capital increases with the decrease in the supply of capital; with less capital, the marginal product of (and demand for) labor decreases which decreases the real wage of labor.
c. Both the real wage and real rental price of capital increase, as the technological advance increases the marginal products of (and demands for) labor and capital.

d. The inflation rate doubling creates no change in the real wage and real rental price of capital – the nominal wage, the nominal rental price of capital, and the price of output all have doubled, but the relative prices and wages are unchanged.
5. What makes the demand for the economy’s real output of goods and services equal the supply?  That is, as income is created in producing real output, how does all that income find its way into creating demand equal to the supply of real output?
The revenue generated in producing output is distributed as income to the households which provided the factors of production (labor, capital).  That income is used or disbursed as spending on consumption (C), paid in taxes (T) to the government, or saved (S).  C is a direct component of aggregate demand and the T is spent by the government (G) as a direct component of aggregate demand.  The S goes to the financial markets (as a source of credit or loanable funds), where it is borrowed to finance investment (I) or fund government budget deficits (G-T).  Thus, Y = C+S+T = C+I+G; that is, the financial (credit or loanable funds) markets assure that all the income generated in production finds its way into creating demand for the supply of output.

Note:  above assumes a “closed” economy – no foreign trade; in an “open” economy – with foreign trade, then the explanation above is modified to include flows of net exports as part of aggregate demand and flows of foreign savings/borrowing in the financial (credit or loanable funds) markets to assure that all income is spent as demand to equal the supply.
algebra for finding the equilibrium solution expressions
You have:  
Ls = B * w γ 
and 
Ld = C * w -ε 
For w, set Ls = Ld in equilibrium and you have:  B * w γ = C * w –ε 
Then re-arrange to put “w” on the LHS:  wγ * wε = C/B or w(γ+ε) = C/B



and, thus, w = (C/B)1/(ε+γ)

For L, re-write/re-arrange the supply and demand equations as:



w = (L/B)1/γ 
and 
w = (L/C)1/-ε


in equilibrium:  (L/B)1/γ = (L/C)1/-ε


Then re-arrange to put “L” on the LHS:  
L1/γ / L1/-ε = B1/γ / C1/-ε or 



L1/γ + 1/ε = B1/γ * C1/ε 
Lε/εγ + γ/εγ = Bε/εγ * Cγ/εγ 



L(ε+γ)/εγ = Bε/εγ * Cγ/εγ 


and, thus, L = Bε/ε+γ * Cγ/ε+γ 
In logarithmic form, you initially have:  
log(Ls) = log(B) + γ*log(w) 
and 
log(Ld) = log(C) – ε*log(w)

For log(w), set log(Ls) = log(Ld) in equilibrium and you have:  
log(B) + γ*log(w) = log(C) – ε*log(w)


Then re-arrange to put “log(w)” on the LHS:  γ*log(w) + ε*log(w) = log(C)–log(B)



or (γ+ ε)*log(w) = log(C)–log(B) 

and, thus, log(w) = 1/(γ+ ε) * (log(C)-log(B))

For log(L),  re-write/re-arrange the supply and demand equations as:


log(w) = (1/γ)*(log(L)–log(B)) and log(w) = (1/ε)*(log(C)–log(L))


in equilibrium:  (1/γ)*(log(L)–log(B)) = (1/ε)*(log(C)–log(L))



Then re-arrange to put “log(L)” on the LHS:

(1/γ)*log(L) + (1/ε)*log(L)  = (1/ε)*log(C) + (1/γ)*log(B) 
(1/γ + 1/ε)*log(L) = (1/ε)*log(C) + (1/γ)*log(B)

(ε/εγ + γ/εγ)*log(L) = (γ/εγ)*log(C) + (ε/εγ)*log(B)

(ε+γ/εγ)*log(L) = (γ/εγ)*log(C) + (ε/εγ)*log(B)



and, thus, log(L) = (γ/ε+γ)*log(C) + (ε/ε+γ)*log(B) 
