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Abstract

Tobin (1958) has argued that in the face of potential capital losses on bonds
it is reasonable to hold cash as a means to transfer wealth over time. It is
shown that this assertion cannot be sustained focusing on the evolution of
wealth of cash holders versus non-cash holders. Cash holders will be driven
out of the market in the long run by traders who only use a (risky) long-lived
asset to transfer wealth. Similarly, in a model with a bond instead of cash,
depending on the way consumption is modeled, bond holders do not survive
in the presence of pure stock holders.
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1 Introduction

Using two-period mean-variance analysis, Tobin (1958) has argued that in the
face of potential capital losses on bonds it is reasonable to hold cash as a means to
transfer wealth over time. He concludes on page 66:“If cash is to have any part
in the composition of investment balances, it must be because of expectations or
fear of loss on other assets.”While this assertion is certainly true for two-period
models, we argue here that it cannot be sustained when focusing on the long run
evolution of the wealth distribution. Analyzing the wealth dynamics resulting
from cash and asset holdings, we show that cash holders will be driven out of the
market by traders who only use a (risky) long-lived asset to transfer wealth.

The main idea of this point is rather simple. The zero return on cash can
dominate the return on any other asset with non-negative payoffs only if this as-
set generates capital losses. That is to say, only if the price of the other asset
decreases. The price of an asset having non-negative payoffs does however not
decrease below zero. Therefore capital losses are bounded and eventually the rate
of return on the asset will dominate the zero rate of return on money.

This observation is similar to the one made by Hellwig (1993). He argues that
Tobin (1958)’s assertion cannot be sustained in an infinite horizon model with
rational expectations. As Hellwig emphasizes, money can have a positive value
in any point in time only if some agents believe that the other assets may have
sufficiently severe capital losses in the future. Hence rational agents must expect
a non-ending sequence of severe capital losses which is inconsistent with positive
asset prices. Hellwig (1993)’s argument does however leave open the possibility
that holding cash can be sustained with other types of expectations like rational
beliefs, Kurz (1994), for example.

We show that the general idea of the inferiority of holding cash in the long run
does not need to be based on the assumption of rational expectations. Actually, the
notion of expectations is not necessary at all to make this point. Neither is there a
need to evoke any demanding equilibrium concept based on rational expectations
or other types of expectation formation. We show that the wealth of all cash hold-
ers will eventually become a negligible part of total wealth in the market. Hence
using the evolution of wealth as the criterion one can argue that cash holding is an
inferior strategy.

The point made in our paper can be extended to evolutionary finance models
with a risky and a risk-free asset which is not cash but a bond with positive in-
terest. Those models can be found in e.g. Arthur, Holland, LeBaron, Palmer, and
Taylor (1997), LeBaron, Arthur, and Palmer (1999), Brock and Hommes (1998),
LeBaron (2001) and Lux (1998), among others. The first observation in this set-
ting is that with a positive interest rate and a relatively small dividend, capital
losses on the risky asset can result in a return dominance of the risk-free asset.
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Hence the straightforward argument showing that the risk-free asset will eventu-
ally be dominated by the risky asset is no longer valid. However, if, as in the case
of cash, the risk-free asset is also the numeraire in which payoffs are delivered, a
different argument can be made. The higher the returns the more affluent the nu-
meraire and hence the more likely there will be capital gains on the risky asset and
again the risk-free asset is dominated. One way of avoiding the dominance of the
risky asset is to introduce consumption that reduces the amount of the numeraire
in the economy. Indeed if, as in the famous Lucas (1978) model, all payoffs are in
terms of a single perishable consumption good then by construction the consump-
tion is always equal to the inflow of returns. Evolutionary finance models based
on Lucas (1978) are e.g. considered in Blume and Easley (1992, 2001), Sandroni
(2000), and Evstigneev, Hens, and Schenk-Hoppé (2003). If, however, one does
not follow the Lucas (1978) construction and uses the more standard evolution-
ary finance approach in which the risk-free asset is a long-lived bond, then the
potential dominance of non-bond holders depends on the specific way one mod-
els consumption. If consumption is proportional to the dividends or proportional
to the interest earned, non-bond holders will dominate. However, if, as e.g. in
LeBaron (2001), consumption is proportional to wealth then this is not necessar-
ily the case. An alternative way to avoid the clear dominance of the risky asset is
to assume, as e.g. in Brock and Hommes (1998), that the risky asset is in zero net
supply. If investors are myopic mean-variance maximizers, the demand for the
risky asset is independent of the wealth level and investors hold ever increasing
amounts of the risk-free asset.

We illustrate our point in a simple model with two long-lived assets in positive
net supply. One riskless asset, whose price will be chosen as the numeraire, and
one risky asset that is risky both in terms of dividends and resale value. Both
assets’ payoffs are denominated in terms of the numeraire which might also be
used for consumption. Hence the payoffs of the assets are in terms of a storable
asset and depending on the degree of consumption the amount of the numeraire in
the model grows over time.

Various interpretations of this simple setting are possible. In the case the return
on the riskless asset is zero, one may consider the riskless asset as money/cash
and one could think of the risky asset as being a console/bond. This is exactly the
setting of Tobin (1958). In case the return on the riskless asset is positive, one can
consider the riskless asset to be a bond while the risky asset may be interpreted as
a stock. This is done in many evolutionary finance models, e.g. Arthur, Holland,
LeBaron, Palmer, and Taylor (1997), LeBaron, Arthur, and Palmer (1999), Brock
and Hommes (1998), LeBaron (2001) and Lux (1998), among others.

The next section sets up the model, then we derive our main result and finally
we conclude.
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2 The Model

Time is discrete and denoted byt = 0, 1, 2, .... There are two long-lived assets,
one risky and one risk-free. The risk-free asset is used as the numeraire. Payoffs
of both assets are in terms of the numeraire. The risk-free asset pays gross interest
at a rateR = (1 + r) ≥ 0. Note that the other asset may be risky both in
terms of dividends and resale value. In every period this asset pays off a dividend
Dt(s

t) ≥ 0, wherest = (s0, ..., st) is the history of states of the worldsu, u ≤ t,
up to periodt. The risk-free asset can be used for consumption.

There areI ≥ 2 agents who can hold both assets to transfer wealth across
time. Investori’s portfolio containsmi

t units of the risky asset andai
t units of the

long-lived asset. As in Tobin (1958) we assume that short selling is not possible.
This will in particular rule out negative price bubbles. Alternatively we could have
introduced short selling bounded by some arbitrary lower limit.

It is not essential for our reasoning, how the demandsmi
t andai

t are deter-
mined. They could stem from completely rational agents maximizing expected
utility over the infinite horizon, or boundedly rational agents solving myopic two
period maximization problems. It is even allowed to dismiss any rationality in-
terpretation. In this note we consider the evolution of wealth for any sequence of
demandsmi

t andai
t.

Investori’s wealth in periodt after dividend payment is given by

wi
t = R mi

t−1 + (Dt(s
t) + qt) ai

t−1 (1)

whereqt denotes the price of the asset in terms of the numeraire asset. The budget
restriction is

mi
t + qt a

i
t + ci

t = R mi
t−1 + (Dt(s

t) + qt) ai
t−1 (2)

where for some interpretations of the model the variableci
t (which can depend on

st) can be used to model agenti’s consumption in periodt.
The risky asset is in fixed positive supply (normalized to one), while the sup-

ply of the numeraire asset is endogenously given by the cumulated compounded
dividends exceedingCt =

∑I
i=1 ci

t. Thus the market clearing conditions are given
by

I∑
i=1

ai
t = 1 and

I∑
i=1

mi
t =

t∑
τ=0

Rt−τ (Dτ (s
τ )− Cτ ) for all t = 0, 1, ... (3)

Walras’ law ensures that the assumption of infinite elastic supply of the nu-
meraire asset (which is often made) does not change this setup. Summing all
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budget constraints (2) over investors and assuming market clearing for the risky
asset one obtains

I∑
i=1

mi
t +

I∑
i=1

ci
t = R

I∑
i=1

mi
t−1 + Dt(st).

Substitution forwards from
∑I

i=1 mi
0 = D0−C0 gives the market clearing condi-

tion for the numeraire asset.
This model embodies at least the following four important cases. WhenR =

1, the riskless asset is “cash” with net interest rater = 0. An infinite time-horizon
version of Tobin (1958)’s model is then obtained in the absence of consumption,
i.e. ci

t ≡ 0. WhenR = 0, the riskless asset is a perishable consumption good
as in Lucas (1978). In this case consumption can fully be accounted for bymi

t

and one can set the variableci
t to zero. The numeraire asset is completely used

for consumption and current market demand
∑I

i=1 mi
t equals current dividends.

Wealth is only transferred with the risky asset. Two other specialized versions
of the model are also of interest. Consumption in both cases can be accommo-
dated while setting the variableci

t to zero. First, if investors consume propor-
tional to their dividend income,ci

t = (1 − β)Dt(s
t)ai

t−1, the budget constraint
(2) shows that one can equivalently set the consumption variableci

t to zero and
replace the dividend process byβDt(s

t). Second, when consumption is propor-
tional to earned interest income,ci

t = (1−β)Rmi
t−1, one can set the consumption

variableci
t to zero and replace the interest rate byβR. Of course one can also

combine the last two cases—even allowing for different coefficientsβ—and as-
sume that investors consume proportionally to both incomes earned. Shefrin and
Statman (1984) have shown that consumption proportional to interest and/or divi-
dend earnings are commonly observed and can be justified by adhering to simple
heuristics like “Do not dig into capital.” Those rules help to avoid self-control
problems.

In the following we will focus on the model withci
t = 0 that includes all the

versions discussed above. Note that, as argued above, in all but the first of these
versions this does not prevent an interpretation of the model including consump-
tion. The main result in this paper deals with the caseci

t = 0. At the end of
the next section we comment on the case in which consumption is proportional
to wealth,ci

t = (1 − β)wi
t, as considered e.g. in LeBaron (2001) whereβ is a

discount factor given by some intertemporal expected logarithmic utility function.
For ci

t = 0 the budget restriction of investori reads

mi
t + qt a

i
t = R mi

t−1 + (Dt(s
t) + qt) ai

t−1 (4)

Considering the right-hand side of this budget constraint, we can already make
the intuition of the general argument outlined in the introduction more precise.
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In the case ofR ≤ 1, which for example holds with cash (r = 0), we obtain
that whenever the risky asset has some positive payoff, its return dominates that
of the riskless asset, provided there are no capital losses. Since capital losses are
bounded and since the horizon of the model is infinite, eventually holding the
numeraire asset will then be dominated. With a net returnR > 1 on the riskless
asset, the intuition for our result becomes clear, once the formation of prices has
been explained. As we show below, prices increase with market wealth. Hence,
the more returns and dividends are paid, the more likely there are capital gains on
the risky asset.

Holdings of agents are described in terms of budget shares. Letλi
t denote the

fraction of wealth an investori assigns to the purchase of the asset and by1− λi
t

the fraction of wealth assigned to holding the numeraire asset, i.e.

mi
t = (1− λi

t) wi
t and ai

t =
λi

t w
i
t

qt

(5)

Rewriting (1) one obtains

wi
t = R (1− λi

t−1) wi
t−1 + (Dt(st) + qt)

λi
t−1 wi

t−1

qt−1

(6)

Equation (5) implies that the market-clearing priceqt is given by

qt =
∑

i

λi
t w

i
t = λt wt (7)

whereλt = (λ1
t , ..., λ

I
t ) ≥ 0 andwT

t = (w1
t , ..., w

I
t ) ≥ 0. If for some investor

λi
t w

i
t > 0, thenqt > 0. Thus prices are positive as long as some investor with

positive wealth demands a positive fraction of the risky asset. Since wealth in-
creases with returns both on the riskless and on the risky asset, prices are more
likely to rise when the riskless asset has positive returns. Hence in that case capital
losses are even less likely than in the case of money/cash.

Inserting (7) in (6) yields an implicit equation for the wealth of investori in
periodt for each given distribution of wealth across investorswt−1 in periodt−1.
Define

Ai
t−1 = R (1− λi

t−1) wi
t−1 + Dt(s

t) Bi
t−1

and

Bi
t−1 =

λi
t−1 wi

t−1

λt−1 wt−1

where the subscriptt− 1 refers to the time-dependence of the wealth distribution
wt−1. This implicit equation for the evolution of wealth can then be written as

wt = At−1 + Bt−1 λt wt (8)
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with AT
t−1 = (A1

t−1, ..., A
I
t−1) andBT

t−1 = (B1
t−1, ..., B

I
t−1). One needs to solve (8)

for wt to derive the law of motion for the distribution of wealth across investors.
From (8) we obtain

wt = (I −Bt−1 λt)
−1 At−1 (9)

whereI is the identity matrix inRI . The inverse ofI − Bt−1 λt is given by
I + (1− λt Bt−1)

−1 Bt−1 λt providedλt Bt−1 6= 1 (Horn and Johnson 1985, Sec.
0.7.4). It is straightforward to check that in our modelλt Bt−1 < 1, if for some
investorλi

t < 1 andλi
t−1 wi

t−1 > 0.
One finally obtains

wt =

(
I +

1

1− λt Bt−1

Bt−1 λt

)
At−1 (10)

where theith component of (10) is given by

wi
t =

(
R (1− λi

t−1) + Dt(s
t)

λi
t−1

λt−1 wt−1

+λi
t−1

∑
j

[
R (1− λj

t−1) + Dt(s
t)

λj
t−1

λt−1 wt−1

]
λj

tw
j
t−1∑

j(1− λj
t)λ

j
t−1w

j
t−1

)
wi

t−1

It is clear from the above discussion and (10) that the evolution of the wealth
distribution is well-defined if at least one investori with initial wealth wi

0 > 0
adopts an investment rule withλi

t ∈ (0, 1) for all t.

3 The Main Result

Tobin (1958)’s justification of holding cash in the presence of potential capital
losses is now addressed in the model introduced above for the particular case of
two investors. The first investor only holds the risky asset to transfer wealth across
time (λ1

t = 1) while the second investor holds a mixed portfolio and invests partly
in the numeraire asset (0 < λ2

t < 1). Both investors are endowed with initial
wealthwi

0 > 0. Under these two assumptions the equation governing the evolution
of wealth (10) is well-defined. The model withI = 2 turns out to be analytically
tractable because the inverse matrix in (10) has a simple expression. In particular
one can study the long-run distribution of wealth in this case.

After some lengthy but elementary calculations (see the appendix) one obtains
that forI = 2, (10) is equivalent to

w1
t =

Dt(s
t) + R (1− λ2

t−1) λ2
t w2

t−1

(1− λ2
t ) λ2

t−1 w2
t−1

w1
t−1
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(11)

w2
t =

Dt(s
t) + R (1− λ2

t−1) w2
t−1

(1− λ2
t ) w2

t−1

w2
t−1

From equations (11) we can analyze the possibility of capital losses on the risky
asset. To this end compute its price change, which is, by (7),qt − qt−1 = w1

t +
λ2

t w
2
t − (w1

t−1 + λ2
t−1w

2
t−1). Inserting (11) one obtains

qt − qt−1 =
Dt(s

t) +
[
R(1− λ2

t−1)λ
2
t − (1− λ2

t )λ
2
t−1

]
w2

t−1

(1− λ2
t ) λ2

t−1 w2
t−1

w1
t−1

(12)

+
λ2

t Dt(s
t) +

[
R(1− λ2

t−1)λ
2
t − (1− λ2

t )λ
2
t−1

]
w2

t−1

(1− λ2
t ) w2

t−1

w2
t−1

If dividends on the risky asset were negligible, capital losses would occur if and
only if

R <
1− λ2

t

λ2
t

λ2
t−1

1− λ2
t−1

This is true for instance if the second agent’s budget share for the risky asset
λ2

t strongly decreases. We see from this expression that capital losses are the
more likely the smaller the risk-free returnR. In particular whenλ2

t = 1 then
the condition reduces toR < 1. However these losses are bounded from below
because prices cannot become negative.

With R ≥ 1, the total wealthWt = w1
t + w2

t of the economy may become
arbitrarily large as time tends to infinity. In this case the dividends may be-
come negligible in the long-run. For instance, it is apparent from (3) and (4)
that the aggregate wealth tends to infinity (almost surely) if dividend payments∑t

τ=0 Dτ (s
τ ) → ∞ (almost surely):Wt ≥ m1

t + m2
t =

∑t
τ=0 Rt−τ Dτ (s

τ ) ≥∑t
τ=0 Dτ (s

τ ), if R ≥ 1. Hence, if dividends are uniformly bounded from above,
the dividend-wealth ratio,Dt(s

t)/Wt, converges to zero and the risk in the risky
asset become negligible.

Of course in reality this problem does not occur because the ratio of dividends
to nominal GDP has no trend. On US Data from 1981 to 2001, for example, this
ratio fluctuates between 1% and 0.7% without any clear trend1. Therefore we
make the following assumption:

(A) Dt(s
t) = d(st) Wt−1 and d(st) ≥ 0 is an ergodic process such that

d(s) > 0 with positive probability.

That is, the dividend grows on average with the same rate as the economy.

1See the chart on our web page: www.evolutionaryfinance.ch
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Under assumption (A) one obtains from (11) an equation for the evolution of
the ratio of the investors’ wealth sharesri

t = wi
t/Wt:

(
w1

t

w2
t

=

)
r1
t

r2
t

=
1

λ2
t−1

d(st) + R (1− λ2
t−1) λ2

t r2
t−1

d(st) + R (1− λ2
t−1) r2

t−1

· r1
t−1

r2
t−1

(13)

We finally assume

(B) There is aδ > 0 such thatδ ≤ λ2
t ≤ 1− δ for all t.

Under this assumption investor 2 cannot mimic investor 1’s investment strat-
egy who only holds the risky asset. In fact it suffices to require that the fraction of
wealth allocated to the purchase of the risky asset by investor 2 does not tend to
zero or to one too fast.

Theorem 1 Under assumptions (A) and (B) the investor holding only the risky
asset (while the other investor also holds the numeraire asset) gathers total wealth
almost surely. The investor with a mixed portfolio becomes extinct.

From an evolutionary perspective, investors should only hold the risky asset.
Moreover, the result ensures that if, as in Lucas (1978), asset payoffs are denomi-
nated in terms of a perishable consumption good (i.e.R = 0), an agent who does
not consume will (almost surely) dominate any agent that uses some of his wealth
for consumption. This suggests that it is legitimate to assume a common con-
sumption rate for all agents when analyzing what is the best allocation of wealth
amongseveralrisky assets in an evolutionary finance model.

Proof of Theorem 1The main task in this proof is to derive a lower bound on the
asymptotic growth rate of the market share ratior1

t /r
2
t . It will be shown that for

any investment strategy(λ2
t )t≥0 the asymptotic growth ratelimt→∞ 1/t ln(r1

t /r
2
t ) >

0. This implies (as shown below) that almost surelyr1
t → 1 andr2

t = 1− r1
t → 0.

Thus investor 1 (who invests only in the risky asset) gathers total market wealth
in the long run.

Consider the right-hand side of (13). Let us first show that for each fixedd ≥ 0

d + R (1− λ2
t−1) λ2

t r2
t−1

d + R (1− λ2
t−1) r2

t−1

≥ λ2
t + α (14)

with α ≥ 0 (andα > 0 if d > 0) for all δ ≤ λ2
t−1 ≤ 1− δ and0 < r2

t−1 ≤ 1.
Equation (14) is equivalent to

α ≤ (1− λ2
t ) d

d + R (1− λ2
t−1) r2

t−1

(15)
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The right-hand side of (15) is decreasing inr2
t−1 as well as inλ2

t and increasing
in λ2

t−1. Inserting the maximal resp. minimal possible values for these variables a
sufficient condition onα is obtained:

α ≤ δ d

d + R (1− δ)
(16)

For eachd ≥ 0, let us defineα(d) ≥ 0 by the right-hand side of (16).
Taking the derivative with respect tod it is straightforward to see thatα(d) is

increasing ind.
Fixing anyε > 0, (14) thus implies that for everyd(st) ≥ ε,

1

λ2
t−1

d(st) + R (1− λ2
t−1) λ2

t

d(st) + R (1− λ2
t−1)

≥ λ2
t + α

λ2
t−1

with α = α(ε). From (14) and the fact thatα(d) ≥ 0 we also find that for alld(st)

1

λ2
t−1

d(st) + R (1− λ2
t−1) λ2

t

d(st) + R (1− λ2
t−1)

≥ λ2
t

λ2
t−1

Summarizing these findings, we obtain the following estimate from below on
(13):

r1
t

r2
t

≥
(
1dt≥ε

λ2
t + α

λ2
t−1

+ 1dt<ε
λ2

t

λ2
t−1

)
r1
t−1

r2
t−1

where1dt≥ε ∈ {0, 1} with 1dt≥ε = 1 if and only if d(st) ≥ ε. Analogously for
1dt<ε. Taking logarithms, we find

ln
r1
t

r2
t

≥
t∑

τ=1

ln

(
1dτ≥ε (λ2

τ + α) + 1dτ <ε λ2
τ

λ2
τ−1

)
+ ln

r1
0

r2
0

The sum on the right-hand side can be estimated from below as

t∑
τ=1

ln

(
1dτ≥ε (λ2

τ + α) + 1dτ <ε λ2
τ

λ2
τ−1

)
= ln

t∏
τ=1

(
1dτ≥ε (λ2

τ + α) + 1dτ <ε λ2
τ

λ2
τ−1

)

= ln

[
1dt≥ε (λ2

t + α) + 1dt<ε λ2
t

λ2
0

·
t−1∏
τ=1

(
1dτ≥ε

[
1 +

α

λ2
τ−1

]
+ 1dτ <ε

)]

= ln
1dt≥ε (λ2

t + α) + 1dt<ε λ2
t

λ2
0

+
t−1∑
τ=1

ln

(
1dτ≥ε

[
1 +

α

λ2
τ−1

]
+ 1dτ <ε

)

≥ ln
λ2

t

λ2
0

+
t−1∑
τ=1

ln

(
1dτ≥ε

[
1 +

α

1− δ

]
+ 1dτ <ε

)
≥ ln

δ

1− δ
+ C

t−1∑
τ=1

1dτ≥ε
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whereC = ln[1 + α/(1− δ)] > 0.
The long-run growth rate ofr1

t /r
2
t is thus bounded from below by

lim
t→∞

1

t
ln

r1
t

r2
t

≥ lim
t→∞

1

t

(
ln

δ

1− δ
+ C

t−1∑
τ=1

1dτ≥ε + ln
r1
0

r2
0

)
= C P{d(s) ≥ ε}

where the last equality follows from the ergodic theorem.
Assumption (A) impliesP{d(s) ≥ ε} > 0 for all sufficiently smallε > 0.

SinceC > 0 for every fixedε > 0, the last equation implies

lim
t→∞

1

t
ln

r1
t

r2
t

=: γ > 0 (17)

for all small enoughε > 0. This means fort large

r1
t

1− r1
t

=
r1
t

r2
t

≈ exp(t γ) →∞ ast →∞

which impliesr1
t → 1 (andr2

t → 0) ast → ∞ almost surely. Convergence is
even exponentially fast. This completes the proof of Theorem 1. ¤

Remark 1 We conclude this section with a brief comment on the case of con-
sumption proportional to wealth. Let consumption be given byci

t = (1− β)wi
t, as

e.g. in LeBaron (2001). In this case (1) becomes

wi
t = β

[
R mi

t−1 + (Dt(st) + qt) ai
t−1

]
(18)

Repeating essentially the same steps as in the model without consumption, one
finds

r1
t

r2
t

=
d(st) + β R (1− λ2

t−1) λ2
t r2

t−1

dt(st) λ2
t−1 + R (1− λ2

t−1) [(1− β) r1
t−1 + λ2

t−1 r2
t−1]

· r1
t−1

r2
t−1

(19)

which is identical to (13) forβ = 1, i.e. forci
t = 0 as considered above.

Now suppose agent 2 becomes extinct, i.e. assumer2
t−1 → 0. Then the first

term on the right-hand side of (19) tends to

gt :=
d(st)

dt(st) λ2
t−1 + R (1− λ2

t−1) (1− β)
(20)

If R(1−β) > dt(st), thengt < 1. (Note that consumption is required, i.e.β < 1.)
This implies thatr1

t /r
2
t decreases, i.e. investor 2 gains. Now supposeR(1− β) >

dt(st) for sufficiently many time periodst to makelim sup 1/T ln
∑T

t=0 gt < 0.
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Thenr1
t /r

2
t → 0, i.e. investor 2’s market share tends to one. This is a contradic-

tion.
In summary, there are circumstances in which investor 2, who also holds the

risk-free asset, is not necessarily wiped out by market forces. Whether the con-
dition onR(1 − β) > dt(st) is satisfied often enough (along a time path) is an
empirical question. The answer may well be a positive one, but it hinges primarily
on the interpretation of our highly stylized model.

4 Conclusions

We have shown that while Tobin (1958)’s argument for a liquidity preference as
behavior towards risk certainly makes sense in the short run, it is not sustainable in
the long run if one takes the wealth dynamics as the criterion. This result has noth-
ing to do with the nature of agents’ expectations or the inter-temporal equilibrium
concept one evokes. Moreover, our result points to a modeling issue in evolu-
tionary finance models. In these models—depending on the way consumption is
modeled—market selection against all investors using the risk-free numeraire as-
set as a means to transfer wealth over time will prevail. A more robust setting to
study the market selection hypothesis is provided in models based on the ideas of
Lucas (1978) in which there is a clear distinction between assets to transfer wealth
over time and the risk-free numeraire asset that is only used for consumption.
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Appendix (not to be published)

The following elementary calculations show that (10) and (11) are equivalent.

Let I = 2. Further, letλ1
t = 1 and0 < λ2

t < 1.
For the first investori = 1 we have

w1
t =

(
Dt(s

t)

λt−1 wt−1

+

Dt(st)
λt−1 wt−1

w1
t−1 +

[
R (1− λ2

t−1) + Dt(s
t)

λ2
t−1

λt−1 wt−1

]
λ2

t w
2
t−1

(1− λ2
t )λ

2
t−1w

2
t−1

)
w1

t−1

A sequence of equivalent expressions is derived by elementary calculations

w1
t =

(
Dt(s

t)+
Dt(s

t) w1
t−1 +

[
R (1− λ2

t−1) λt−1 wt−1 + Dt(s
t) λ2

t−1

]
λ2

t w
2
t−1

(1− λ2
t )λ

2
t−1w

2
t−1

)
w1

t−1

λt−1 wt−1

w1
t =

1

(1− λ2
t )λ

2
t−1w

2
t−1

w1
t−1

λt−1 wt−1

×
(

Dt(s
t)(1− λ2

t )λ
2
t−1w

2
t−1

+Dt(s
t) w1

t−1 +
[
R (1− λ2

t−1) λt−1 wt−1 + Dt(s
t) λ2

t−1

]
λ2

t w
2
t−1

)

w1
t =

1

(1− λ2
t )λ

2
t−1w

2
t−1

w1
t−1

λt−1 wt−1

×
(

Dt(s
t)λ2

t−1w
2
t−1 −Dt(s

t)λ2
t λ

2
t−1w

2
t−1

+Dt(s
t) w1

t−1 + R (1− λ2
t−1) λt−1 wt−1 λ2

t w
2
t−1 + Dt(s

t) λ2
t−1 λ2

t w
2
t−1

)

w1
t =

1

(1− λ2
t )λ

2
t−1w

2
t−1

w1
t−1

λt−1 wt−1

(
Dt(s

t)λt−1wt−1 + R (1− λ2
t−1) λt−1 wt−1 λ2

t w
2
t−1

)

Finally, this is equivalent to

w1
t =

Dt(s
t) + R (1− λ2

t−1) λ2
t w

2
t−1

(1− λ2
t )λ

2
t−1w

2
t−1

w1
t−1
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Next, consider the second investori = 2

w2
t =

(
R (1− λ2

t−1) +
Dt(s

t) λ2
t−1

λt−1 wt−1

+λ2
t−1

Dt(st)
λt−1 wt−1

w1
t−1 +

[
R (1− λ2

t−1) + Dt(s
t)

λ2
t−1

λt−1 wt−1

]
λ2

t w
2
t−1

(1− λ2
t )λ

2
t−1w

2
t−1

)
w2

t−1

Again we make some elementary transformations

w2
t =

(
R (1− λ2

t−1) λt−1 wt−1 + Dt(s
t) λ2

t−1

+λ2
t−1

Dt(s
t) w1

t−1 +
[
R (1− λ2

t−1) λt−1 wt−1 + Dt(s
t) λ2

t−1

]
λ2

t w
2
t−1

(1− λ2
t )λ

2
t−1w

2
t−1

)
w2

t−1

λt−1 wt−1

w2
t =

1

(1− λ2
t )λ

2
t−1w

2
t−1

w2
t−1

λt−1 wt−1

×
( [

R (1− λ2
t−1) λt−1 wt−1 + Dt(s

t) λ2
t−1

]
(1− λ2

t )λ
2
t−1w

2
t−1

+λ2
t−1 Dt(s

t) w1
t−1 + λ2

t−1

[
R (1− λ2

t−1) λt−1 wt−1 + Dt(s
t) λ2

t−1

]
λ2

t w
2
t−1

)

w2
t =

1

(1− λ2
t )λ

2
t−1w

2
t−1

w2
t−1

λt−1 wt−1

×
(

R (1− λ2
t−1) λt−1 wt−1 (1− λ2

t )λ
2
t−1w

2
t−1 + Dt(s

t) λ2
t−1 (1− λ2

t )λ
2
t−1w

2
t−1

+λ2
t−1 Dt(s

t) w1
t−1 + λ2

t−1 R (1− λ2
t−1) λt−1 wt−1 λ2

t w
2
t−1 + λ2

t−1 Dt(s
t) λ2

t−1 λ2
t w

2
t−1

)

w2
t =

1

(1− λ2
t )λ

2
t−1w

2
t−1

w2
t−1

λt−1 wt−1

×
(

R (1− λ2
t−1) λt−1 wt−1 λ2

t−1w
2
t−1 + Dt(s

t) λ2
t−1 λ2

t−1w
2
t−1 + λ2

t−1 Dt(s
t) w1

t−1

)

w2
t =

1

(1− λ2
t )λ

2
t−1w

2
t−1

w2
t−1

λt−1 wt−1

×
(

R (1− λ2
t−1) λt−1 wt−1 λ2

t−1w
2
t−1 + Dt(s

t) λ2
t−1 λt−1wt−1

)
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w2
t =

1

(1− λ2
t )λ

2
t−1w

2
t−1

w2
t−1

(
R (1− λ2

t−1) λ2
t−1w

2
t−1 + Dt(s

t) λ2
t−1

)

Finally, this is equivalent to

w2
t =

Dt(s
t) + R (1− λ2

t−1) w2
t−1

(1− λ2
t ) w2

t−1

w2
t−1
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