Macroeconomic Theory
M. Finkler

Model 1G

Neo-Classical Growth Model – Solow – Swan

Context:  1 good economy  Y (GDP); closed economy
Objective: vary K/L until reach equilibrium

1.
Production – (in general)  Y = F(L,K,RM,Tech) with positive marginal products


Specific version: Cobb-Douglas – Y = Tech*KbL1-b   (1)

Constant returns to scale function – not critical to the story (0 < b < 1)


Which can be written in “intensive” form if divide by L:

Long Run Aggregate Supply
y = Tech*kb 
(1’)

where k = K/L and y = Y/L
Since b < 1, diminishing returns set in. 
From this equation, we can create a growth story:


ygr = Techgr  + b*kgr

Think of this as natural growth (potential GDP growth)
2.
Savings behavior
S= s*Y at a constant s>0
(2)

This is a crude behavioral assumption.

S/L = s*y or s*Tech*kb
3.
Investment (accounting identity)
I = In + (*K(-1) 
(3)
where  ( = depreciation rate with 0 < ( < 1 and In  = new investment

( can take on various values – depreciation rates have increased as replacement cycles are shortening

4.
Capital Stock (accumulation)
 K = K(-1)  + In  and 
Kgr = (K – K(-1))/K(-1) which implies that Kgr = I/K(-1) - (   (4)
5.
Labor Force Growth 
L = L(-1) *(1+n) where Lgr = n
 (5)
6.
Equilibrium Growth Path:  Kgr – n = 0  or kgr = 0   (6)
This statement defines long run equilibrium as the situation where the capital stock growth matches the amount needed to give all new laborers the same amount of capital as existent laborers.

kgr = Kgr – Lgr = Kgr - n  (7)

7.
Sources = Uses of Funds
C + S = C + I = Y - so S = I (8)
8.
Long run demand comes from satisfying the equilibrium growth path for capital accumulation.  Assume that in the long run, K(-1) ≈ K.  From 4, 2, and 8, we find that S = I implies

I/K -( =   s*Y/K - ( = s*(Y/L)/(K/L) - ( = s*y/k – ( = Kgr 
From the equilibrium condition (6)   Kgr = n; thus, s*y/k - ( = n which can be solved for y in terms of k.

Long Run Demand
y = (n + ()*k/s


9.
Accounting Identity (8) implies that I/L = s*y and C/L = (1-s)*y

Thus, once we find y, we can find i and c.

10.
Solutions:
k* = [Tech*s/(n + ()]1/(1-b)
and




y* = Tech1/(1-b)[s/(n + ()]b/(1-b)
Endogenous Variables: Y, K, I, In, L,S, C, Kgr, Lgr
Exogenous Variables: Tech, s, n, ( and predetermined values for K and L
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