4.3 ISLM: continuous time dynamic model without expecta-
tions

Case a: Interest rate adjusts instantaneously
Two hypotheses:

1. Production adjusts slowly: 220 =V = ¢(Y4(t) — Y (1))

where ¢ is the speed of adjustment;

2. the interest rate adjusts instantly, ie the money market is always in equilib-
rium:

r(t) = £y (t) — 14

For the sake of simplicity, let’s change the notation... Y (¢) = Y. The follow-
ing system represents the two evolution of both good and money market:

{Y:¢[Z+[c(1—t)—Q]Y—bT—Y] 21)

_ky _ 1M
r=3Y =%

substituting the second in the first equation, we get the following Ordinary
Differential Equation (ODE):

Y =¢[Z +[c(1—1t)—qY —br —Y]

:¢{Z+[c(1—t)—q]Y—b[%Y—%%] —Y} (22)

- bM bk
:¢|:Z+EF_|:1_E+W}Y:|

The unique steady state of the system is exactly that of the static model. In-
deed, we find it assume no changes in Y, thatis Y = 0: the excess of demand is
zero. Therefore:

- M

VP =87 +~y—

BZ+v5

Its stability depends on the slope of eq. (22). Specifically, it must be negative:

—¢[1—6+%] < 0.

This condition is always satisfied because both ¢ and [1 — €+ %} are positive.
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Case b: Interest rate adjusts slowly

Both markets adjust slowly:

or(t)

(23)

it depends on the excess of demand within the money market. Therefore, the
evolution of two markets is represented by the following system:

{Y:¢[Z+6Y—6T—Y] o8

P = [kY — hr — Y]

Let’s rewrite it in matrix notation:

Y] [-¢(1—¢) —¢b] [V N A
rl vk —h| |7 —@/}%
The fix point may be found imposing the steady state condition, Y = 7 =
0. Straight forward algebra, the usual equilibrium of the static ISLM model is

achieved. In order to study the stability properties of the steady state, the signs of
trace and determinant must be analyzed The trace

—[¢(1 =€) +¢h]
is negative. On the other hand, the determinant
Ph[l — €] + bk

is positive. This means that the steady state is always stable. In order to deter-
mine whether the steady state is a node or a spiral, we have to control for which
parameters Trace? > 4 x Determinant. Assuming, that ¢ = ¢ = 1, if:

[(1—€) — h)® > 4bk

the steady state is a node, otherwise it is a spiral. In the former case there is a
monotonic convergence, while in the latter it is oscillatory.
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