Equations Composing the Long-Run Neo-Classical Macroeconomic Model

1.  the supply-side of the goods market (the AS curve) and factor market equilibrium

The production function can be of the Cobb-Douglas type:
Y = A K(1-a) La

where 0 < a < 1.

With the assumptions of competitive markets and no money illusion, the demand for labor is derived such that firms will pay workers a real wage (W/P) equal to the marginal product of labor.  Thus,

W/P = a A K1-a La-1  =  a Y/L

The supply of labor is:
L = N (W/P)j 
where N represents exogenous factors affecting labor supply (for example, the population, demographic and/or social/cultural factors, or other factors affecting labor force participation decisions) and j is the wage-elasticity of labor supply.

The labor demand and supply functions together solve for the equilibrium real wage and level of employment.  That level of employment, along with the exogenous state of technology (A) and capital stock (K) determine in the production function the equilibrium level of output and income, Y.

Note:  the level of output and income in the economy is determined by the supplies of real inputs (labor and capital) and the state of technology (A).  Changes in the price level (P) have no effect on these real inputs because producers and resource owners do not have money illusion; thus, the AS curve is vertical with respect to the price level.

2. the demand-side of the goods market and credit market equilibrium

The aggregate demand for goods is represented by total expenditures for output, which in equilibrium must equal production; that is, C + I + G + netX = Y
The income identity is

Y = C + S + T
that is, all income earned from the production of output (Y) must be either spent on consumption, paid in taxes to the government, or saved.  Setting these equal,

Y = C + I + G + netX = C + S + T, and subtracting C from both sides and re-arranging yields

S = I + (G - T) + netX

which can be interpreted as a credit market equilibrium condition.  That is, the supply of credit (from private savings) must equal the demand for credit which is composed of borrowing for investment, government budget deficits, and lending for net exports.

Behavioral functions (hypotheses) for these components are:

C = a + b (Y - T) - c R   which implies that S = -a + (1-b) (Y - T) + c R
I = e - d R   where e represents autonomous or exogenous investment

G and T are exogenous

netX = g - m Y - n R   where g is autonomous or exogenous net exports

The parameters (constant coefficients) b, c, d, m, and n relate either income or interest rates to the particular type of spending.  Substituting these behavioral functions into the equilibrium conditions for the goods and/or credit markets, and given the supply-side determined level of income or output (Y), determines the equilibrium interest rate (R).  That is, there is a unique value solving this expression of supply = demand for credit:

-a + (1-b) (Y - T) + c R  =  e - d R + (G - T) + g - m Y - n R

Note:  when the goods market is in equilibrium (that is, the supply of goods equals the demand for goods), it must also be true that the supply of credit equals the demand for credit.  The rate of interest is the endogenous variable that establishes credit (and goods) market equilibrium.

Say's Law - "supply creates its own demand" - is a derived conclusion.  For every unit of output produced, there is a corresponding unit of income created.  That income must then either be directly spent for output as C, or taxed (as T) and spent by government as G, or saved (as S) which finds its way through the credit market as borrowing for spending as I or G-T or netX.  Thus, every unit of income arising from production finds its way through the economy to be spent in the demand for that production.

3.  Money is an asset used for transactions purposes and its demand is

M = P (k Y - h R)   where k and h are parameters

If the money supply is exogenous, and because Y and R are determined elsewhere in the model, the price level P is the endogenous variable which equates the supply of money with money demand.

Note:  Changes in the money supply have no effect on Y or R; that is, money is neutral and has no effects on the "real" economy.  The classical dichotomy of the real economy and nominal (or money) economy holds.  Also, changes in the “real” economy which create changes in Y and/or R, will have effects on the price level, P.

