&

sures into chaos and fractals. He claims
that there exist connections for unusual
reasons. At one point he states that
many of the measures are related be-
cause they “all are concerned with scal-
ing.” This seems a rather shaky piece of
evidence to stand on.

e have a lot of evidence in this

bookand elsewhere that prices

do not follow random walks.
Howevc what remains unclear is just
what process they are following. Few of
the tests here have the power to distin-
guish between different types of sto-
chastic processes, either linear, or non-
linear. We are still left wondering what
process is appropriate for price move-
ments. Peters emphasizes a confusing
array of deterministic chaos, fractional
Brownian motion, and nonlinear sto-
chastic systems as potential candi-
dates. While different versions of these
may be good contenders it is still not
clear how to sort out among them.
More simulations need to be done to
clearly demonstrate certain tests as
pivotal in distinguishing these different
hypotheses.

The book ends with some state-
ments about the future which I cer-
tainly agree with. We need to better
think out models for financial price
movements that can account for inter-
actions of agents operating at different
time scales and with differing informa-
tion. More appropriate models of risk
need to be formed that can account for
what people are concerned with in real
markets. It may often be the large and
sudden jumps that worry investors the
most rather than the continuous
wiggles over time. The amount of deter-
minism and randomness involved in
these large moves still remains a mys-
tery. Stock return series remain some of
the most studied time series around,
but many of their secrets still remain
hidden. Peters attempts to reveal some
of these features, but we are still left
with much to find out. .

Reviewed by Blake LeBaron, Dept. of
Economics, University of Wisconsin, 1180
Observatory Drive, Madison, WI 5370,
USA
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Remembrance of Things Past

ecent research in economic his-

tory and macroeconomic theory

has experienced a remarkable
confluence of paradigms over the last
decade. These usually distinct fields of
study have become united by the con-
cept that history matters, that is, that
particular realizations of the sample
path of the economy’s behavior can
have permanent ef-

sions are mutually reinforcing in the
sense that a particular choice of action
by one economic agent is more prob-
able when other agents make similar
decisions—a characteristic often re-
ferred to as strategic complement-
arities. Second, individual agents actin
a decentralized fashion, meaning that
their choices are not mutually coordi-
nated either formally

fects on an econo-
my’s behavior. Eco-
nomic environments
in which individual
historical episodes
can have such persis-
tent consequences
are, of course, far dif-
ferent from those in
which a law of large
numbers can be ex-

through contracts or
informally through
communication.
This market incom-
pleteness means that
individual agents
cannot fully com-
pensate one another
for the consequences
of their actions. To-
gether, these two

pected to prevail. characteristics imply
G e e INCREASING RETURNS i £eri;
pELECopengen AND PATH DEPENDENCE ‘gumilons,
models has devel- IN THE ECONOMY vidual decisions may
oped in the context exist, under each of
of a wide variety of by W. Brian Arthur, 1994 which individual de-
economic environ- Sgsian P cisions are rational.
University of Michigan
ments. In general, Press, 185 Examples of eco-
these environments o éhar dis;er) nomic situations in
have two character- 51 6'95 (paperback) which these charac-

istics in common.
First, individual deci-

teristics hold include
1) the choice of a
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technology standard such as DOS or
UNIX when the desirability of an oper-
ating system depends upon how wide-
spread is its use, 2) the location of tech-
nologically similar firms when
transport costs and network externali-
ties make it desirable for similar firms
to cluster geographically, 3) the level of
parental investment in offspring hu-
man capital across families in a com-
mon neighborhood when the payoffs of
such investments depend on whether
other families are also making them be-
cause of peer group effects, and 4) the
level of aggregate production when in-
dividual firm production decisions in-
fluence others through demand
spillovers.

rian Arthur has been the pioneer

in the theory of path-dependent

economies, and his collection In-
creasing Returns of Path Dependence in
the Economy brings together many of
his writings for the first time. Arthur has
developed a compelling set of models of
path-dependent economies based upon
two methodological insights. First, he
has demonstrated the importance of in-
creasing returns to scale in creating in-
centives for individual economic agents
to behave similarly to one another.
Loosely speaking, increasing returns
may be said to characterize any environ-
ment in which two economic agents
working in conjunction are more than
twice as productive as either working in
isolation. This idea has provided persua-
sive microeconomic foundations for the
strategic complementarities that other
researchers have merely assumed. Sec-
ond, by embedding increasing returns in
adynamic framework, Arthur has devel-
oped several plausible economic envi-
ronments in which individual decisions
are not coordinated.

In working out a set of economic
theories in which the limiting behavior
of economies is not uniquely deter-
mined by the characteristics of the indi-
vidual agents, depending as well on the
initial conditions and/or stochastic
shocks experienced by the economy,
Arthur has also influenced the way in
which aggregate economic outcomes

COMPLEXITY

are conceptualized. By emphasizing the
connection between complex cross-sec-
tional interactions and aggregate dy-
namics, he has helped influence eco-
nomic theory in the direction of treating
aggregate economic behavior as an
emergent characteristic of an evolving
heterogeneous population of economic
agents. This conceptualization has influ-
enced theoretical work on many topics
including the evolution of trading net-
works (Yannis Ioannides [1]); asset price
fluctuations (William Brock [2)); neigh-
borhood formation and inequality
(Steven Durlauf [3]); and city evolution
(Paul Krugman [4]). It has also informed
important critiques of standard eco-
nomic modeling methods (Alan Kirman
[5]). In this respect, Arthur’s work has
been instrumental in placing complex-
ity at the center of much current eco-
nomic theorizing.

aken as a whole, this beautifully

written collection of essays repre-

sents one of the fundamental con-
tributions to economic science in the
last two decades. As a general survey of
the main themes of Arthur’s work, the
essay “Positive Feedbacks in the
Economy” provides a very clear state-
ment of the powerful implications of in-
creasing returns for economic dynam-
ics at a level which can be understood
by a layman; a more sophisticated ver-
sion of these ideas which is suitable for
a graduate-level reading list is con-
tained in “Self-Reinforcing Mechanisms
in Economics.” The potential for path
dependence to occur in interesting eco-
nomic contexts is shown in several es-
says including the now classic “Com-
peting Technologies, Increasing
Returns, and Lock-In by Historical
Small Events” as well as such papers as
“Industry Location Patterns and the
Importance of History” and “Urban
Systems and Historical Path Depen-
dence,” which develop an economic
theory of the Silicon Valley. Additional
insights into the implications of in-
creasing returns for price behavior are
found in “Strategic Pricing in Markets
with Increasing Returns,” co-authored
with Adrzej Ruszcaynski. Extensions of

.

the notions of strategic complement-
arities to learning are found in “Infor-
mation Contagion,” co-authored with
David Lane, and “Path Dependence,
Self-Reinforcement, and Human Learn-
ing." Much of the underlying math-
ematics of path dependence stems
from “Strong Laws for a Class of Path-
Dependent Stochastic Processes,” co-
authored with Yuri Ermoliev and Yuri
Kaniovski, in which a wide variety of
nonergodicity results are derived for
generalizations of the Polya urn model;
“Path-Dependent Processes and the
Emergence of Macrostructure” pro-
vides a gentle introduction to this
mathematics.

Finally, it is worth noting the intro-
duction to the book, in which Brian
Arthur recounts the difficulties he faced
in getting his papers published, most
notably the ground-breaking “Compet-
ing Technologies, Increasing Returns,
and Lock-In by Historical Small
Events.” While it is always easy to criti-
cize in hindsight, the subsequent influ-
ence of this paper and the other essays
in this volume is a powerful indictment
of the excessively conservative editorial
policies of many economics journals in
assessing research which deviates from
the conventional modeling assump-
tions.

Reviewed by Steven N. Durlauf, Deprt.
of Economics, University of Wisconsin at
Madlison, 1180 Observatory Drive, Madi-
son, WI 53706-1393, USA.
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