12.2. The arrow case: \ < 1 209
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Figure 12.1: Phase diagram for the Arrow model.

Before determining the slope of the &=0 locus, it is convenient to consider
the steady state, (k*,¢*).

Steady state

In a steady state

¢ and k are constant so that the growth rate of C' as well

as K equals A/A +n, i.e.,

Solving gives

Thence, in a steady state
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A

The steady-state
(12.11),

Q—E—é_i_ —)\5_{_
c K _ A T"T /g™
C_K_ n
C K 1-X
C’ n )\n ok
= oTNEI o T = and (12.15)
K n .
— A?_l_)\_gc. (12.16)

values of r and £, respectively, will therefore satisfy, by

N

x o plTxY — *
r*=f'(k*)—0=p+0g; p+91_)\.

(12.17)
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CHAPTER 12. LEARNING BY INVESTING:
210 TWO VERSIONS

To ensure existence of a steady state we assume that the private marginal
product of capital is sufficiently sensitive to capital per unit of effective labor,
from now called the “capital intensity”:

lim f'(k) > 6 + p + PIALENS lim f/(k). (A1)
k—0 1-— k—o0

The transversality condition of the representative household is that lim;_,
rs—n)ds — 0, where a; is per capita financial wealth. In general equi-
librium a; = k; = ki Ay, where A; in steady state grows according to (12.16).
Thus, in steady state the transversality condition can be written

ae fot(
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For this to hold, we need
n
* . = — 12.1
> gr+n Y (12.18)
by (12.15). In view of (12.17), this is equivalent to
n
— 1— A2
which we assume satisfied.
As to the slope of the ¢ = 0 locus we have, from (12.14),
. . 1 - f"(k . 1
ARy = g0 -0 - I gy s iy - 2 (210)

since f” < 0. At least in a small neighborhood of the steady state we can
sign the right-hand side of this expression. Indeed,
n n n
TR T e T
(12.20)
by (12.15) and (A2). So, combining with (12.19), we conclude that ¢/(k*) > 0.
By continuity, in a small neighborhood of the steady state, ¢ (k) ~ ¢ (k*) > 0.

~ 1 1
F(k)=0=9: = ptlgc—~9c = p+

Therefore, close to the steady state, the ¢ = 0 locus is positively sloped, as
indicated in Figure 12.1.
Still, we have to check the following question: In a neighborhood of the

steady state, which is steeper, the & = 0 locus or the k = 0 locus? The slope
of the latter is f'(k) — 0 —n/(1 — X), from (12.13). At the steady state this
slope is

F10) = 8= 4t € (0.6,
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