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Akio Matsumoto† Ugo Merlone‡

Ferenc Szidarovszky§

Abstract

Dynamics of Goodwin’s accelerator business cycle model is reconsid-
ered. The model is characterized by a nonlinear accelerator and an invest-
ment time delay. The role of the nonlinearity for the birth of persistent
oscillations is fully discussed in the existing literature. On the other hand,
not much of the role of the delay has yet been revealed. The purpose of
this paper is to show that the delay really matters. In the original frame-
work of Goodwin (1951), it is first demonstrated that there is a threshold
value of the delay: limit cycles arise for smaller values than the thresh-
old and so do sawtooth oscillations for larger values. In the extended
framework in which a consumption or saving delay, in addition to the in-
vestment delay, is introduced, three main results are demonstrated under
assumption of the identical length of investment and consumption delays.
The dynamics with consumption delay is basically the same as that of the
single delay model. Second, in the case of saving delay, the steady state
can coexist with the stable and unstable limit cycles in the stable case.
Third, in the unstable case, there is an interval of delay in which the limit
cycle or the sawtooth oscillation emerges depending on the choice of the
constant initial function.

Keywords: Investment delay, Nonlinear acceleration principle, Stability
switch, Consumption delay, Limit cycle, Sawtooth oscillation

∗The authors gratefully appreciate the useful comments and suggestions of two anony-
mous referees, all of which help to improve the quality and clearity of the paper. The first
author highly acknowledges the financial supports from the MEXT-Supported Program for
the Strategic Research Foundation at Private Universities 2013-2017, the Japan Society for
the Promotion of Science (Grant-in-Aid for Scientific Research (C) 25380238, 26380316 and
16K03556) and Chuo University (Joint Research Grant). The usual disclaimers apply.
†Professor, Department of Economics, Senior Researcher, International Center for further

Development of Dynamic Economic Research, Chuo University, 742-1, Higashi-Nakano, Ha-
chioji, Tokyo, 192-0393, Japan; akiom@tamacc.chuo-u.ac.jp
‡Associate Professor, Department of Psychology, Center for Cognitive Science, via Verdi

10, University of Torino, Torino, Italy, I 10124. ugo merlone@unito.it
§Professor, Department of Applied Mathematics, University of Pécs, Ifjúság u. 6., H-7624,
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