




31 

FELLER, W. (1957): An Introduction to Probability Theory and Its Applications, vol. 1. 

Wiley, NY, second edn. 

GRIMMETT , G. (1999): Percolation. Springer, NY , second edn. 

GUL, F ., AND R . LUNDHOLM (1995): "Endogenous Timing and the Clustering of 

Agents' Decisions," Journal of Political Economy, 103(5), 1039- 1066. 

KINGMAN, J . F. C. (1993): Poisson Processes. Oxford, NY. 

MORRIS, S. (2000): "Contagion," Review of Economic Studies, 67, 57- 78. 

NIREI, M. (2003): "Threshold behavior and aggregate fluctuation," Santa Fe Institute 

Working Paper, 03-09-049. 

(2005): "Threshold behavior and aggregate fluctuation," forthcoming in Jour

nal of Economic Theory. 

PIKOVSKY, A ., M . ROSENBLUM, AND J. KURTHS (2001): Synchronization. Cam

bridge University Press. 

SCHEINKMAN, J . A. , AND M. WOODFORD (1994): "Self-organized criticality and 

economic fluctuations," American Economic Association) Papers and Proceedings, 

84, 417-421. 

THOMAS, J . K. (2002): "Is lumpy investment relevant for the business cycle?," Journal 

of Political Economy, 110(3), 508-534. 

VIVES , X . (1990): "Nash equilibrium with strategic complementarities," Journal of 

Mathematical Economics, 19, 305-321. 



Scale-Invariant Aggregate Fluctuations of Discrete 

Investments 

Makoto Nirei* 

May 2, 2005 

Abstract 

This paper proposes a method to analyze endogenous fluctuations of aggre

gate investment when firm-level investment follows an (S,s) policy and has a 

spillover effect on other firms ' investments. First , we derive the distribution 

function of aggregate fluctuations in a partial equilibrium of differentiated prod

uct markets, under the assumption that a firm's position in its (S,s) band follows 

a uniform distribution. Second, the variance of the growth rate of average capital 

is shown to converge to a non-zero value when the number of firms tends to in

finity, if the technology exhibits constant returns to scale. Third, we numerically 

compute the equilibrium paths in which the firms' positions evolve determin

istically. The simulations uphold our analytical results as well as exhibit echo 

effects in the output series. Finally, a case of general equilibrium with imperfect 

information is presented in which the analytical results continue to hold. 
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1 Introduction 

This paper analyzes a model of endogenous fluctuations of aggregate investment which 

arise from the lumpy behavior of investments at the firm level. It demonstrates that 

aggregate fluctuations occur in a partial equilibrium of product markets even in a 

deterministic environment with infinitely many agents when discrete investments at 

the micro level have spillover effects. 

The recent development of empirical studies on firm-level investments motivates 

this paper. Researchers have shown the importance of discrete choice over the course 

of a firm 's capital adjustment and a great deal of heterogeneity across firms by using 

the longitudinal data. For example, Doms and Dunne (1998) found that establishment 

level capital is adjusted only occasionally but by a jump. Based on the similar em

pirical findings , Cooper, Haltiwanger, and Power (1999) stressed the role that lumpy 

investn1ents played in aggregate fluctuations . Ericson and Pakes (1995) pointed out the 

important effects of exit and entry behavior of firms on collective industrial dynamics, 

presenting a framework for empirical research of firm dynamics. 

These findings call for an analytical method for a dynamical system in which the 

discrete behavior of many heterogeneous agents are coupled with each other. We con

sider a specific situation in which firms ' lumpy investments have spillover effects . Due 

to the discreteness of the investment, a firm 's capital exhibits non-harmonic oscillation 

if the capital is depreciated physically. With the spillover effect, the dynamics of the 

system is then represented by a collection of coupled oscillators. This paper proposes 

a method to characterize the aggregate fluctuations in this system. 

The literature on (8,s) economies and on non-linear dynamics has tackled the ques

tion as to how to analyze the aggregate fluctuations that arise from micro-level dis

creteness, or more generally, micro-level non-linearity. The theory of (8,s) economies 
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