Growth Theory Handout

Thelevel of output per worker in an economy on its steady-state growth path is:
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Where:
K* isthe steady-state capital-output ratio equals s/(n+g+9)
K isK/Y, the capital-output ratio
A, the growth multiplier, equals a/(1-a)
a isthe diminishing-returns-to-scale parameter in the production function
Y/L = (K/L)*x E™®
sisthe economy’s savings rate
n is the economy’ s rate of labor force growth
0 isthe rate at which the capital stock depreciates.

If the economy is not on its steady-state growth path, it heads toward its steady-state
growth path at a proportional rate of (1-a) x (n+g+d), closing that proportion of the gap
between its current capital-output ratio and the steady-state capital-output ratio each year.



Deriving the (continuous-time) law of motion for the capital-output ratio K.

At any instant, the rate of change of the capital stock K, isequal to the rate at which new
investment is adding to the capital stock minus the rate at which depreciation is
subtracting from the capital stock:

K
%szYt_ath

Thus the proportional rate of change of the capital stock is:
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From the production function:
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We can calculate the proportional rate of change of output:
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From these, we can derive the proportional rate of change of the capital-output ratio K, by
simple subtraction:

E_thE H1 dK g H_d_Y

dt O K, dt O
TN -
B LB g
E_dd'itg (1-a @(t—a (n+g)E



And then multiplying to get the rate-of-change of the capital-output ratio by itself on the
left hand side:
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= - 0[s-(n+g+3) ]

Let’scal s/(n+g+9d) by the name K*:
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Thiskind of differential equation has a particular solution, where K, is the value of k
whent=0and eis2.71828...:
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Memo:

e’ =1.000

e =0.905
e ' =0.497
e’ =0.368
e?=0.135



