Eco 503.2 Spring 2007 Chris Sims

EXERCISE ON PRICE DETERMINACY AND LINEAR RE SYSTEMS

Here is a New Keynesian model with fiscal policy and a government budget con-
straint introduced explicitly.

Phillips Curve : 7ty = BEiTti1 + Yy + €4 (1)
Taylor Rule : T = a7t + Py + 011 + vt (2)
IS : re— Eimtpyr = 0+ ¢(Eeyier — yil + 8 3)
. . 1 +riq
GBC : bt = 1+ - bt—l Tt (4)
Fiscal Policy : T =0y + 610y + & (5)

As a starting point, set these values for parameters:
a=.15B8=9,9=3,¢9=1,6=9p=p'-1,¢=256=-1,, 0, = 2.

Assume that the disturbances ¢, v, {, and § are serially independent and mean zero.

(i) Explain how this model’s Taylor rule satisfies the “Taylor principle”.
(ii) The Taylor rule and the fiscal policy equation jointly fall into the “active
money, passive fiscal” region as defined by Leeper. Explain.

(iii) Find the model’s steady state and derive the linearization of the model around
the steady state. Note that the model is already linear, except for the govern-
ment budget constraint.

(iv) Translate this model into the notation of gensys and check whether it satis-
fies conditions for existence and uniqueness.

(v) Now set & = .05. Show that the Taylor principle is no longer satisfied. Check
what gensys says about existence and uniqueness.

(vi) Keeping &« = .05, set 6p = 1, 8; = 0. Show that we are now in the “active
fiscal, passive money” region. Check what gensys says about existence and
uniqueness.

(vii) Now seta = .15 again. Check what gensys says about existence and unique-
ness.

(viii) Returning all parameters to their original values, explore the effects of chang-
ing a alone. Is the boundary at which indeterminacy appears exactly the
“Taylor principle” boundary, or have the New Keynesian complications made
that boundary only approximate?

(ix) Some analyses suggest that the best-performing monetary policies involve
making the coefficient on lagged interest rates in the Taylor rule (here 6)
greater than one. What happens in this model with § > 1?

(©2007 by Christopher A. Sims. This document may be reproduced for educational
and research purposes, so long as the copies contain this notice and are retained for
personal use or distributed free.



EXERCISE ON PRICE DETERMINACY AND LINEAR RE SYSTEMS 2

(x) What are the impact effects and the first one or two subsequent effects of
changes in v; and §;? Do these match conventional beliefs about the effects
of “tightening money” or “loosening fiscal policy”?

Hints: When The equations with expectational terms have been time-shifted to
match gensys notation, their exogenous shock terms will be lagged. You can han-
dle this two ways. One is to introduce two new variables and dummy equations:
e.g. v/, with dummy equation v; = v;_;. This makes the system bigger, but makes
interpretation of the output possibly easier. The other way is to leave the system as
it is, but recognize that the exogenous shock terms that enter the two time-shifted
equations are known one period in advance. Then one uses the ywt, fmat, fwt
part of the solution to find the time-t effects of v; and {;. In the approach that adds
dummy equations, all the time-t effects of shocks are read off of the impact matrix
returned by gensys.

It is probably easiest to eliminate T from the system by substituting the fiscal pol-
icy equation into the government budget constraint.



