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Abstract

This chapter gives an overview of current research in evolutionary fi-
nance. We mainly focus on the survival and stability properties of
investment strategies associated with the Kelly rule. Our approach to
the study of the wealth dynamics of investment strategies is inspired by
Darwinian ideas on selection and mutation. The goal of this research is
to develop an evolutionary framework for practical investment advice.

1 Introduction

The principal objective of our evolutionary approach to the study of financial
market dynamics is the development and analysis of models that constitute
a plausible alternative to the conventional general equilibrium framework.
Our aim is to provide a framework that is suitable for delivering practical
investment advice.
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The equilibrium concept most commonly used in financial economics is
due to Radner (1972). This equilibrium notion involves the plans and price
expectations of agents as well as market prices. A well-known drawback of
that framework is the necessity of agents to have perfect foresight (rational
expectations) in order to establish an equilibrium (see the discussion in
Laffont (1989) and Dubey et al. (1987)) market participants have to agree
on the future prices for each of the possible future realizations of the states
of the world (without knowing which particular state will be realized).

Our evolutionary model differs radically from that approach: only his-
torical observations and the current state of the world influence the agents’
behavior; no agreement about the future market structure is required and
no coordinated actions by the agents are assumed. From a practical finance
perspective the important distinction between our approach and the conven-
tional general equilibrium paradigm lies in the data required to formulate
the model. The evolutionary model does not use agents’ characteristics
that are unobservable (such as individual utilities or subjective beliefs). We
describe aims of investors in terms of properties (survival, evolutionary sta-
bility, etc.) holding almost surely, rather than in terms of the maximization
of expected utilities. We consider this robust modeling approach as the
basis for developing a new generation of dynamic equilibrium models that
could be used for practical quantitative recommendations applicable in the
financial industry.

The general approach underlying this direction of work is to apply evolu-
tionary dynamics—mutation and selection—to the analysis of the long-run
performance of investment strategies. A stock market is understood as a
heterogeneous population of frequently interacting portfolio rules in compe-
tition for market capital. The ultimate goal is to build a Darwinian theory
of portfolio selection. Evolutionary ideas have a long history in the social
sciences going back to Malthus, who played an inspirational role for Darwin
(for a review of the subject see, e.g., Hodgeson (1993). A more recent stage
of development of these ideas began in the 1950s with the publications of
Alchian (1950) and others. An important role in this line of work has been
played by the interdisciplinary research conducted in the 1980s and 1990s
under the auspices of the Santa Fe Institute in New Mexico, USA—see, e.g.,
Arthur et al. (1997), Farmer and Lo (1999), LeBaron et al. (1999), Blume
and Easley (1992), and Blume and Durlauf (2005).

Our model also revives the literature on stochastic dynamic games going
back to Shapley (1953). The framework also shares some conceptual features
with the games of survival pioneered by Milnor and Shapley (1957) and the
dynamic market game in Shubik and Whitt (1973). The main difference
is that we use the notion of survival strategies rather than that of Nash
equilibrium. In a finance context, the focus on survival is an advantage (over
those approaches invoking expectations) because it is a property holding
almost surely and not requiring discounted or undiscounted utility.
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This survey is based on the research carried out by Amir et al. (2005,
2008, 2009), Evstigneev et al. (2002, 2006, 2008) and Hens and Schenk-
Hoppé (2005). A general survey of evolutionary finance is provided by
Evstigneev et al. (2009). The issue of survival of traders in Radner’s setting
has been studied by Blume and Easley (1992); see also the surveys Blume
and Easley (2008, 2009).

Section 2 explains in details the model, Section 3 discusses its dynamics
and defines the concepts of survival and evolutionary stability, Section 4
surveys the results obtained in the literature, and Section 5 concludes.

2 Model

Consider a market in which K ≥ 2 assets are traded. Each asset k =
1, 2, ...,K pays dividends at dates t = 1, 2, .... The non-negative payoff
Dt,k(st) ≥ 0 depends on the history st = (s1, ..., st) of states of the world up
to date t. The states are random factors modeled in terms of an exogenous
stochastic process s1, s2, ..., where st is a random element of a measurable
space St. We assume functions to be measurable throughout the following.
At each date (and in each random situation) at least one asset is assumed
to pay a strictly positive dividend:

K∑
k=1

Dt,k(st) > 0 for all t, st. (1)

The total net supply of asset k is equal to the random amount Vt,k(st) > 0
(a constant V0,k > 0 at the initial time t = 0). The vector of market prices
is pt = (pt,1, ..., pt,K) ∈ RK

+ , where pt,k is the price per unit. We assume
Vt,k(st)/Vt−1,k(st−1) ≥ γ > 0 for t ≥ 0 and all st. This condition is satisfied
e.g. if the asset supply is constant or increasing; the supply however cannot
decrease at an ever-increasing rate.

There are N ≥ 2 investors, or traders, acting in the market. A portfolio
of investor i at date t = 0, 1, ... is specified by a vector θi

t = (θi
t,1, ..., θ

i
t,K) ∈

RK
+ where θi

t,k is the number of units of asset k held in the portfolio. The
value of investor i’s portfolio at date t is 〈pt, θ

i
t〉 =

∑K
k=1 pt,kθ

i
t,k. The state of

the market at each date t is characterized by the set (pt, θ
1
t , ..., θ

N
t ) consisting

of the price vector and all traders’ portfolios.
Investors i = 1, 2, ..., N enter the market at date t = 0 with endow-

ments wi
0 > 0 that form their initial budgets. At date t ≥ 1, investor i’s

budget is 〈Dt(st) + pt, θ
i
t−1〉, where Dt(st) = (Dt,1(st), ..., Dt,K(st)). This

budget consists of two components linked to the portfolio θi
t−1: the divi-

dends 〈Dt(st), θi
t−1〉 received and the market value 〈pt, θ

i
t−1〉 expressed in

terms of the current prices pt.
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A fraction α of the budget is invested in assets. We will assume that the
investment rate α ∈ (0, 1) is a fixed number, the same for all the traders.
The remaining amount of wealth is withdrawn from the market through a
tax rate 1− α (or, if you dislike taxes, through a consumption rate 1− α).
The assumption of a common 1−α for all the investors is quite natural when
interpreted as a tax rate. As a consumption rate it might seem a restrictive
condition, however, it is indispensable since we focus on the analysis of the
comparative performance of trading strategies in the long run. Without this
assumption, an analysis of this kind does not make sense: a seemingly worse
long-run performance of an investment strategy might be simply due to a
higher consumption rate.

For each t ≥ 0, every trader i = 1, 2, ..., N selects a vector of portfolio
weights λi

t = (λi
t,1, ..., λ

i
t,K) according to which he/she plans to distribute

the available budget between assets. Vectors λi
t belong to the unit simplex

∆K = {(a1, ..., aK) ≥ 0 : a1 + ... + aK = 1}. In game-theoretic terms, the
vectors λi

t represent the investors’ actions. The portfolio weights at each date
t ≥ 0 are selected by the N investors simultaneously and independently—the
investors participate in a simultaneous-move N -person dynamic game.

The investors’ actions can depend (for t ≥ 1) on the history st of the
states of the world and the history of the game (pt−1, θt−1, λt−1), where
pt−1 = (p0, ..., pt−1) is the history of asset price vectors and

θt−1 = (θ0, θ1, ..., θt−1), θl = (θ1
l , ..., θ

N
l ),

λt−1 = (λ0, λ1, ..., λt−1), λl = (λ1
l , ..., λ

N
l ),

are the sets of vectors describing the portfolios and the portfolio weights of
all the traders at all the dates up to t− 1.

The history of the game contains information about the market history—
the sequence (p0, θ0), ..., (pt−1, θt−1) of the states of the market—and about
the actions λi

l of all the investors i = 1, ..., N at all the dates l = 0, ..., t− 1.
A vector Λi

0 ∈ ∆K and a sequence of measurable functions with values in
∆K

Λi
t(s

t, pt−1, θt−1, λt−1), t = 1, 2, ...

form an investment strategy Λi of trader i, specifying a portfolio rule accord-
ing to which trader i selects portfolio weights at each date t ≥ 0. This is
a general game-theoretic definition of a strategy, assuming full information
about the history of the game, including the players’ previous actions, and
the knowledge of all the past and present states of the world. Among general
investment strategies, we will distinguish those for which Λi

t depends only
on st and not on the market history. We will call such strategies basic. Note
that basic strategies are in general not simple (constant).

To complete the description of the market, it remains to define a dynamic
equilibrium for the assets. Suppose that at date 0 each investor i has selected
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some portfolio weights λi
0 = (λi

0,1, ..., λ
i
0,K) ∈ ∆K . Then the amount invested

in asset k by trader i is αλi
0,kw

i
0 and the total amount invested in asset k is

α
∑N

i=1 λ
i
0,kw

i
0. It is assumed that the market is always in equilibrium (asset

supply is equal to asset demand), which makes it possible to determine the
equilibrium price p0,k of each asset k from the equation

p0,kV0,k = α

N∑
i=1

λi
0,kw

i
0. (2)

The left-hand side is the total market value p0,kV0,k of the supply of asset
k while the right-hand side represents the total wealth invested in asset k
by all the investors. Equilibrium ensures that both sides are equal, i.e. (2)
holds. The portfolio weights λi

0 chosen by the traders at date 0 determine
their portfolios θi

0 at date 0 by

θi
0,k =

αλi
0,kw

i
0

p0,k
, (3)

i.e. the current market value p0,kθ
i
0,k of the kth position of investor i’s port-

folio is equal to the fraction λi
0,k of the investor’s investment budget αwi

0.
Consider now the situation at any date t ≥ 1. Suppose all investors have

chosen their portfolio weights λi
t = (λi

t,1, ..., λ
i
t,K). Then the equilibrium of

asset supply and demand determines the market-clearing prices of assets
k = 1, ...,K through the relation

pt,kVt,k = α
N∑

i=1

λi
t,k〈Dt(st) + pt, θ

i
t−1〉. (4)

The investment budgets α〈Dt(st) + pt, θ
i
t−1〉 of the traders i = 1, 2, ..., N are

distributed between assets in the proportions λi
t,k, so that the kth position

of the trader i’s portfolio θi
t is

θi
t,k =

αλi
t,k〈Dt(st) + pt, θ

i
t−1〉

pt,k
. (5)

The price vector pt is determined implicitly as the solution to the system
of equations (4). The existence and uniqueness of a non-negative vector pt

solving (4) (for any st and any feasible θi
t−1 and λi

t) is proved in Amir et al.
(2009, Proposition 1).

For a given strategy profile (Λ1, ...,ΛN ) of investors and their endow-
ments w1

0, ..., w
N
0 , a path of the market game is generated by setting

λi
0 = Λi

0, (6)

λi
t = Λi

t(s
t, pt−1, θt−1, λt−1), (7)
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for all t = 1, 2, ..., and i = 1, ..., N ; and by defining pt and θi
t recursively ac-

cording to equations (2)–(5). The random dynamical system (Arnold 1998)
described defines step by step the vectors of portfolio weights λi

t(s
t), the

equilibrium prices pt(st) and the investors’ portfolios θi
t(s

t) as measurable
vector functions of st for each moment of time t ≥ 0 (for t = 0 these vectors
are constant). Thus we obtain a random path of the game

(pt(st); θ1
t (st), ..., θN

t (st);λ1
t (st), ..., λN

t (st)) (8)

as a vector stochastic process in RK
+ ×RKN

+ ×RKN
+ .

The above description is correct only if the price of each asset is strictly
positive. Strategy profiles which guarantee this property at each period will
be called admissible. Admissibility is satisfied e.g. if the strategy profile con-
tains an investor who uses a strategy with strictly positive portfolio weights.
We will deal only with such strategy profiles from now on and, therefore,
have well-definedness of the random dynamical system. Then (using induc-
tion) the equilibrium path all the portfolios θi

t = (θi
t,1, ..., θ

i
t,K) are non-zero

and the wealth
wi

t = 〈Dt + pt, θ
i
t−1〉 (9)

is strictly positive.
Eq. (5) implies

∑N
i=1 θ

i
t,k = Vt,k, i.e. market clearing for every asset k

and each date t ≥ 1 (analogously for t = 0). For every equilibrium state of
the market one therefore has that markets clear, pt > 0 and θi

t 6= 0 for all i.
The description of a financial market is game-theoretic: the market dy-

namics is formulated as a simultaneous-move N -person dynamic game. Less
general versions of the model can be motivated by invoking Marshall’s (1949)
principle of temporary equilibrium (Evstigneev et al. 2008) or evolutionary
dynamics (Evstigneev et al. 2006).

3 Dynamics and stability

This section provides details on the dynamics of the model and defines no-
tions of survival and evolutionary stability. An explicit formulation of the
dynamics for the investors’ wealth as well as their relative wealth is given.

3.1 Dynamics and the role of basic strategies

Let (Λ1, ...,ΛN ) be an admissible strategy profile of the investors. Consider
the path (8) of the random dynamical system generated by this strategy
profile and the given initial budgets. Let wi

t > 0 denote the investor i’s
wealth at date t ≥ 0. For t ≥ 1, wi

t = wi
t(s

t) is given by formula (9) while
each investor i’s endowment, wi

0, is a constant.
When studying the dynamics of this wealth process for a fixed strategy

profile, it is sufficient to consider the class of basic strategies, i.e. those
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strategies for which Λi
t depends only on the history of states until time

t, st, and not on the market history. This assertion holds because any
sequence of vectors wt = (w1

t , ..., w
N
t ) of wealth generated by some strategy

profile (Λ1, ...,ΛN ) can be generated by a strategy profile (λ1
t (st), ..., λN

t (st))
consisting of basic portfolio rules. The corresponding vector functions λi

t(s
t)

can be defined recursively by (6) and (7), using (2)–(5).
This observation is very useful when studying the dynamic properties

(such as survival or evolutionary stability) for a basic strategy—as we will
do here. However this ‘reduction’ of the model to basic strategies has its
limitations when dealing with the characteristics of a general (non-basic)
strategy which competes in markets with different opponents. Such a strat-
egy will in general take on different basic strategies, dependent on the pool
of competitors—it is therefore not basic.

The procedure described above gives the system of equations

wi
t+1 =

K∑
k=1

[
α

1
Vt+1,k

〈λt+1,k, wt+1〉+Dt+1(st+1)
]
Vt,k

λi
t,kw

i
t

〈λt,k, wt〉
(10)

i = 1, ..., N . This dynamic on the space {w ∈ RN | w ≥ 0 and w 6= 0}
is well-defined under the assumptions imposed in Section 2 (see e.g. Amir
et al. (2009) or Section 4.1 in Evstigneev et al. (2008) which applies with
minor modifications).

Our analysis will focus on the long-run behavior of the relative wealth
or the market shares ri

t = wi
t/

∑N
j=1w

j
t of the traders. Both the stability

and survival of portfolio rules will be studied in this framework. An explicit
random dynamical system can be derived for the vector rt as follows.

Assume that the asset supply changes over time at the same rate γ > 0:

Vt,k = γtVk, (11)

where Vk > 0 (k = 1, 2, ...,K) are the initial amounts of the assets. In the
case of real dividend-paying assets—involving long-term investments in the
real economy (e.g., real estate, transportation, media, infrastructure, etc.)—
the above assumption means that the economic system under consideration
is on a balanced growth path. Define the relative dividends of the assets
k = 1, ...,K by Rt = (Rt,1, ..., Rt,K) where

Rt,k = Rt,k(st) =
Dt,k(st)Vk∑K

m=1Dt,m(st)Vm

(12)

for t ≥ 1. Further, assume that α < γ and define

ρ = α/γ, and ρt = ρt−1(1− ρ).

One finds the dynamic for the vector of market shares:

ri
t+1 =

K∑
k=1

[ρ〈λt+1,k, rt+1〉+ (1− ρ)Rt+1,k]
λi

t,kr
i
t

〈λt,k, rt〉
(13)
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with i = 1, ..., N . This equation can be written in explicit form (see e.g.
Evstigneev et al. 2009):

rt+1 = (1− ρ) [Id− ρΘtλt+1]−1 ΘtRt+1 (14)

where λT
t = (λT

t,1, ..., λ
T
t,K) ∈ RN×K is the matrix of portfolio weights and

Θt ∈ RN×K is the matrix of portfolios given by Θi
t,k = λi

t,kr
i
t/〈λt,k, rt〉.

Setting ρ = 0 in (14) one obtains a model with short-lived assets akin to
parimutuel betting markets, see e.g. Evstigneev et al. (2009).

3.2 Survival and extinction of portfolio rules

We study the dynamics of wealth shares from an evolutionary perspective.
Our focus is on the questions of “survival and extinction” of portfolio rules.

A portfolio rule λi = (λi
t(s

t)) (or the investor i using it) survives with
probability one if inft≥0 r

i
t > 0 almost surely. This means that for almost

all realizations of the process of states of the world s1, s2, ..., the market
share of the first investor is bounded away from zero by a strictly positive
random constant. We say that λi becomes extinct with probability one
if limt→∞ r

i
t = 0 almost surely. Survival and extinction can be defined for

general non-basic investment strategies without any changes. An investment
strategy Λ is called a survival strategy if the investor using it survives with
probability one regardless of what other strategies are present in the market.
In terms of the wealth process wi

t, i = 1, 2, ..., N , no investor’s wealth can
grow asymptotically faster than the wealth of investors who use survival
strategies. In this sense, all survival strategies are competitive.

A portfolio rule λ = (λt(st)) is called globally evolutionarily stable if
the following condition holds. Suppose, in a group of investors i = 1, 2, ..., J
(1 ≤ J < N), all use the portfolio rule λ, while all the others, i = J+1, ..., N
use portfolio rules λ̂i distinct from λ. Then those investors who belong to the
former group (i = 1, ..., J) survive with probability one, whereas those who
belong to the latter (i = J + 1, ..., N) become extinct with probability one
(cf. Evstigneev et al. (2008)). An analogous concept of local evolutionary
stability can be defined. In that definition of stability, the initial market
share rJ+1

0 + ...+ rN
0 of the group of investors who use strategies λ̂i distinct

from λ is supposed to be small enough (cf. Evstigneev et al. 2006).

4 Results

The findings on the long-run outcome of the dynamics of the above game
fall in two categories, survival and evolutionary stability. The study of the
first is carried out in the general model while the latter requires placing
restrictions on the set of admissible strategies. This is simply caused by the
extreme generality of the asset market game introduced above. For instance,
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if one strategy is constant while some other strategy always imitates the
decision made in the previous period, both end up with the same portfolio
weights. However, it can be shown that mimicking strategies are not survival
strategies.

The central role in our analysis is played by a (generalized) Kelly rule.
Define the investment strategy Λ∗ with the vectors of portfolio weights λ∗t (st)
by

λ∗t,k = Et

∞∑
l=1

ρlRt+l,k, (15)

where Et(·) = E(·|st) is the conditional expectation given st (unconditional
expectation E(·) if t = 0).

The portfolio rule specified by (15) prescribes to distribute wealth across
assets in accordance with the proportions of the expected flow of their dis-
counted future relative dividends. The discount rate ρt+1/ρt = ρ is equal to
the investment rate α divided by the growth rate γ.

The portfolio weights of the strategy Λ∗ generally depend on time t and
the history of states of the world st, but do not depend on the history
of the game (pt−1, θt−1, λt−1)—the strategy is basic. The strategy Λ∗ is a
generalization of the Kelly portfolio rule of ‘betting your beliefs’ playing an
important role in capital growth theory—see Kelly (1956), Breiman (1961),
Thorp (1971), Algoet and Cover (1988), and Hakansson and Ziemba (1995).

4.1 Survival of the Kelly rule

This section collects the results on the survival of the Kelly rule in different
specifications of the model. Survival of the Kelly rule is ensured for the case
of general investment strategies in both stock and betting markets.

Amir et al. (2009), Theorem 1, shows that the Kelly rule (15) is a survival
strategy. The only additional assumption needed for this result is that for
all k and t, EtRt+1,k(st+1) > δ almost surely for some constant δ > 0. This
results extends the findings in Amir et al. (2008) to the stock market case
(long-lived dividend-paying assets, ρ > 0). In Amir et al. (2008) betting
markets (ρ = 0) are studied in which the assets are short-lived and are
reissued at each date. The Kelly rule in this setting is obtained from (15)
by using the discount rates ρ1 = 1 and ρl = 0 for l > 1. One has

λ∗t,k = EtRt+1,k. (16)

for k = 1, ...,K. Under the assumption E lnEtRt+1,k(st+1) > −∞ (which
ensures strict positivity of all λ∗t,k), Amir et al. (2008, Theorem 1) asserts
that λ∗t,k defined in (16) is a survival strategy. The existence of a non-basic
survival strategy is an open problem.

In both cases, the Kelly rule is asymptotic unique among all basic sur-
vival strategies. One has that

∑∞
t=0 ||λ∗t − λt||2 < ∞ almost surely for any
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basic survival strategy Λ = (λt) (see Amir et al. (2008, Theorem 2) and
Amir et al. (2009, Theorem 2)).

4.2 Evolutionary stability of the Kelly rule

This section reports on properties of the Kelly rule that are stronger than
‘merely’ ensuring survival. These features however only surface when re-
stricting the set of admissible strategies (as well as the type of randomness
driving the dividend process). The main results are that evolutionary sta-
bility with i.i.d. asset payments holds when the set of admissible strategies
is restricted to constant strategies; and that local evolutionary stability hold
is strategies and states are Markov. These theoretical findings are comple-
mented by simulation studies of markets in which the pool of investment
strategies changes over time through a process of mutation.

Assume that there are finitely many states of the world s ∈ S, states
s1, s2, ... are independent identically distributed (i.i.d.) with P{st = s} > 0
for each s ∈ S and that the relative dividends Rt,k(st) = Rk(st) depend only
on the current state st and do not explicitly depend on t. In addition to (1),
we assume that ERk(st) > 0 for k = 1, ...,K. Under these conditions, (15)
takes the special form

λ∗t,k =
∑

ρtERk(st) = ERk(st), (17)

which means that the strategy Λ∗ is formed by the sequence of constant
vectors (ER1(st), ..., ERK(st)) (independent of t and st). Note that in this
special case, the formula for Λ∗ does not involve the investment rate ρ.
In this case, the ‘beliefs’ at each date t are concerned simply with the ex-
pected relative dividends (which do not depend on t). We call an investment
strategy Λ simple, or fixed-mix, if all the portfolio weights are constant. The
investment strategy (17) is simple and completely mixed (i.e. all components
are strictly positive).

Suppose there are no redundant assets, i.e. the functions R1(s), ..., RK(s)
are linearly independent. Evstigneev et al. (2008), Theorem 1, shows that
the Kelly rule defined in (17) is globally evolutionarily stable in any market
in which all the portfolio rules are simple. This result demonstrates that
the Kelly rule Λ∗ has good properties beside ensuring survival: the group of
investors following this rule outperform all other simple strategies and domi-
nate the market. These investors eventually gather the total market wealth,
while those who use simple strategies distinct from Λ∗ become extinct. The
related result for short-lived assets (ρ = 0) is proved in Evstigneev et al.
(2002) and Amir et al. (2005). The latter deals with a more general setting
in which the state follows a Markov process and the relative asset payoffs at
time t+ 1 depend on st and st+1.

Results on the local evolutionary stability of the Kelly rule are obtained
in Hens and Schenk-Hoppé (2005) (dealing with short-lived assets) and
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Evstigneev et al. (2006) (considering long-lived assets and basic Markovian
strategies). The Kelly rule is the only portfolio rule that is locally evolution-
ary stable—and, thus, the only candidate for a global evolutionary stable
strategy. The advantage of considering the local dynamics is that stabil-
ity can be characterized by growth rates (of the linearized dynamics) that
do have explicit representations. It is therefore straightforward to verify
whether particular portfolio rules co-exist or whether selection can occur
through extinction of some portfolio rules.

In a strict sense all of the above papers deal with the issue of selec-
tion rather than the process of mutation that creates novel behavior. The
question whether the Kelly rule evolves in a market where traders adapt
their strategies is investigated in Lensberg and Schenk-Hoppé (2007). They
combine the evolutionary model with traders whose decisions are made by
genetic programs. In that setting, the strategies and the dynamics of wealth
shares co-evolve in a process of market interaction and tournament selec-
tion of strategies (in which poor strategies are replaced by novel rules).
Their numerical analysis shows that the Kelly rule evolves in the long-run
but prices converge much faster than the individual strategies to those pre-
scribed by the Kelly rule. Successful traders, interestingly, invest according
to a fractional Kelly rule rather than its pure form. This approach dras-
tically reduces the volatility of investment returns, which helps to avoid
deletion by the tournament selection process. The optimality properties of
the fractional Kelly rule for practical investment are discussed in MacLean
et al. (1992).

5 Conclusion

This survey presents in detail an evolutionary model of financial markets.
The model is described as a simultaneous-move N -person dynamic game.
Restricting the space of strategies to those depending only on the history of
states (rather than the entire information consisting of the market history
and revealed strategies of competing traders), one obtains the earlier, be-
havioral models evolutionary finance. The main findings of the survival and
evolutionary stability properties of investment strategies are discussed. It
turns out that the Kelly rule (appropriately defined to fit the framework un-
der consideration) ensures the survival of the traders following this portfolio
rule. The Kelly rule brings the additional benefit of (global) evolutionary
stability.
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