Froblem 2.5

a) The eguation deseribing the dynamics of the capital stock per unit of effective labor 1s:

(1) k()= flk(t)) - e(t) = (a +g)ki)

For a given k, the level of ¢ that implies k = 0 is given by ¢ = k) - (0 + ghk. Thus a fall in g makes the
level of ¢ eonsistent with k = 0 higher for a given k. That 15, the k =0 curve shifts up, Intumively, a lower
g makes break-even investment lower at any given k and thus allows for more resources 1o be devoted to
consumption and still mamtain a given k. Since (o + g)k falls proportionately more at lugher levels of k,
the k = 0 curve shifts up more at higher levels of k. See the diagram

b} The equation describing the dynarmics of consumption per unit of effective labor 15 grven by
&) k() - p-0g
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Thus the condition required for &= 0 is geven by 7 (k) = p + Bg. After the fall in g, f" (k) must be lower m
arder for &= 0. Since £ (k) is negative this means that the k needed for £= 0 therefore nses Thus the
¢ = { gurve shifts to the nght.

el At the ume of the chanpge in g, the
value of k — the stock of capital per unit
of effective labor — is gven by the istory E=0
of the economy, and it cannot chanpge
discontinuously. It remains equal to the
k* on the old balanced growth path. Coaa |

In contrast, ¢ — the rate at which
nouseholds are consuming m units of
effective labor — can jump a1 the tme of
the shock. Inorder for the economy 1o
reach the new balanced growth path, ¢
must yump at the instant of the change so
that the economy is on the new saddle

path l K K" K

However, we cannat tell whether the new saddle path passes above or below the origmnal point E. Thus we
eannot tell whether ¢ jumps up or down and in fact — if the new saddle path passes nght through pownt E —
¢ mght even remain the same at the instant that g falls. Thereafter, ¢ and k nse gradually to their new
balanced-gronwth-path values; these are higher than ther values on the oniginal balanced prowth path.
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