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Abstract 
This paper investigates how market power of agents in the capital market af-
fects economic growth and output fluctuations in an overlapping-generations 
model with endogenous capital accumulation. Agents interact strategically by 
anticipating the influence of their savings behavior on the equilibrium return 
on capital. We demonstrate that imperfect competition reduces economic 
growth because agents under-save relative to the competitive benchmark. 
Moreover, it is shown that there exists a uniquely determined Nash-equilibrium 
trajectory of the economy. However, this trajectory may be non-monotonic 
and thus differ qualitatively from the perfect-foresight trajectory in the case of 
perfect competition. Competitive limits can be recovered through population 
growth. These findings imply that competition in the capital market is an 
important driver of strong and smooth economic growth. 
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1. Introduction 

The two-period lived overlapping-generations (OLG) framework is a workhorse 
model in modern macroeconomics. It is simple and has a wide range of applica-
tions, especially in the context of economic growth and the business cycle. Tra-
ditionally, the model assumes competitive markets and rational expectations of 
agents, cf. Azariadis (1993) and De La Croix and Michel (2002). 

Over the past four decades, however, a small canvas of literature has emerged 
that relaxes the competitive-markets assumption by investigating the relation-
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ship between market power, economic growth, and endogenous fluctuations in 
OLG models. While, to the best of our knowledge, market power in the capital 
market has not yet been addressed in this field, there are several contributions 
that analyze imperfect competition in other markets. Imperfect competition in 
the labor market is examined in, among others, Jacobsen (2000); Dos Santos 
Ferreira and Lloyd-Braga (2002); and Coimbra, Lloyd-Braga, and Modesto 
(2005). Using both one-sector and multi-sector OLG models, imperfectly com-
petitive output markets are analyzed in Laitner (1982); Chatterjee and Cooper 
(1989); Chatterjee, Cooper, and Ravikumar (1993); Rivard (1994); Aloi, Dixon, 
and Lloyd-Braga (2000); as well as Kaas and Madden (2005). Finally, Dos Santos 
Ferreira and Lloyd-Braga (2005, 2008) examine departures from perfect compe-
tition in the intermediate goods market. The OLG model developed in Goenka, 
Kelly, and Spear (1998), which displays the full variety of complex dynamics, is 
probably the contribution most closely related to this paper as it also explores 
strategic interaction on the side of the agents (and not firms). 

The motivation of the paper at hand is twofold. Firstly, it is motivated by the 
gap in the literature mentioned above. Secondly, by the insight that in overlap-
ping-generations models with endogenous capital accumulation and rational 
expectations, agents should have some market power in the capital market. 
More specifically, the course of this paper will demonstrate that rational agents 
with self-fulfilling beliefs should exploit their knowledge of the production func-
tion to influence the return on savings and, therefore, no longer take prices as 
given. 

The paper contributes to the literature by demonstrating that if agents interact 
strategically in the capital market, then: 1) there exists a uniquely determined 
Nash-equilibrium trajectory of the economy and, 2) there will generally be a re-
duction in the steady-state output level. In addition, there may result an adverse 
impact on the qualitative dynamics as it no longer needs to be monotonic. Al-
though periodic business cycles and complex dynamics are ruled out, which is 
surprising given the findings in Goenka et al. (1998), it is shown that the model 
allows for initial fluctuations that render its dynamics qualitatively distinct from 
the dynamics of the competitive benchmark. 

The remainder of this paper is organized as follows. The next section intro-
duces the basic model and discusses all necessary assumptions. Section 3 presents 
the competitive benchmark and derives its perfect-foresight dynamics. In Sec-
tion 4, we investigate how market power affects agents’ savings behavior, eco-
nomic growth, and the induced dynamics. Section 5 concludes. All proofs are 
provided in the appendix. 

2. Model Prerequisites 

Consider a simple overlapping-generations model with endogenous capital 
accumulation, one sector, and discrete time 0,1, ,t = ∞ . There are markets 
for capital, labor, and a physical good. At the beginning of each period 0t ≥ , a 

https://doi.org/10.4236/tel.2023.135069


P. Ritschel 
 

 

DOI: 10.4236/tel.2023.135069 1255 Theoretical Economics Letters 

 

new generation comprising tN +∈  identical two-period lived agents is born. 
In 0t = , there exists an initial old generation endowed with capital 0 0K > . 
In principle, the evolution of the population over time may be specified by any 
sequence { } 0t t

N ∞

=
. However, for technical reasons and simplicity of the expo-

sition, we assume that there exists some γ +∈  such that { } 0t t
N ∞

=
 is go-

verned by 

( )1 01 , 0.t tN N Nγ+ = + >  
For notational convenience, we define ( ) 1: 1n γ −= + . Agents are risk-averse 

and their preferences are represented by a life-cycle utility function  
2:U + →   defined by 

( ) ( ) ( )1 2 1 2, : ,U c c u c v c= +  

where 1 2, 0c c ≥  denote youthful and old-age consumption, respectively. We 
impose the following assumptions on agents’ preferences. 

Assumption 1 (Preferences). The utility functions u and v are twice conti-
nuously differentiable, strictly increasing, strictly concave, and satisfy the Inada 
conditions 

( ) ( ) ( ) ( )
0

lim  , and lim  , 0.
c c

u c v c u c v c
→ →∞

′ ′ ′ ′= ∞ =  

In addition, the Arrow-Pratt coefficient of relative risk aversion satisfies 

( )
( )

0 1 for all 0.
v c c

c
v c
′′−

< ≤ ≥
′

 
The properties of the utility functions stated in Assumption 1 are standard in 

the literature on OLG models. The Inada conditions cause that agents will al-
ways choose strictly positive levels of both youthful and old-age consumption. 
Moreover, the strict concavity implies that youthful and old-age consumption 
are normal goods and, in addition, that the marginal rate of intertemporal subs-
titution is strictly increasing in the amount saved and supplied to the capital 
market. Finally, the restriction on the Arrow-Pratt coefficient ensures that an 
agent’s optimal savings are non-decreasing in the return on savings, implying 
that youthful and old-age consumption are also gross substitutes. 

The physical good is produced from capital 0K ≥  and labor 0N ≥  by a 
large number of firms that engage in perfect competition. The production tech-
nology is neoclassical with constant returns to scale. We denote by : /k K N=  
the capital-labor ratio and by :f + +→   the production function of the rep-
resentative firm such that ( )y f k=  is GDP per capita. Capital and labor are 
paid their respective marginal products while the price of the good is normalized 
to one. The capital depreciation rate during production is 0 1δ≤ ≤ . We assume 
that the production technology satisfies the following properties. 

Assumption 2 (Technology). The production function f is thrice conti-
nuously differentiable, strictly increasing, strictly concave, and satisfies the 
strong Inada conditions 
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( ) ( )
0

lim and lim 0.
k k

f k f k
→ →∞

′ ′= ∞ =
 

In addition, f satisfies 

( ) ( )
( ) ( ) ( )

( )1 2: 1 and : 2 for all 0.
f k k f k k

k k k
f k f k

ε ε
′′ ′′′

= > − = > − ≥
′ ′′

 

As will become clear shortly, the two elasticity properties imposed on f in 
Assumption 2 facilitate the existence and uniqueness of a solution to the 
agent’s savings decision problem in the case of market power. In particular, they 
imply that the capital income of the old generation is well behaved. Note that 
these properties are satisfied by most standard production functions in the lite-
rature. 

To complete the model, we normalize that each young agent supplies one unit 
of labor inelastically to a perfectly competitive labor market. Old agents are re-
tired and consume the proceeds of their savings. 

3. The Competitive Benchmark 

This section briefly describes the case of perfect competition in the capital mar-
ket and the induced perfect-foresight dynamics.1 In each period t, agents form a 
rational expectation 0e

tR >  with respect to the return on savings 1 0tR + >  
realized in 1t + . Agents take this expectation as given, i.e., act as price takers. 
The objective of the young agent is to maximize his utility of lifetime consump-
tion. Given the wage income tw  and the expectation e

tR , his savings decision 
problem is 

( ) ( )
0
max .

t

e
t ts w

u w s v R s
≤ ≤

− +                     (1) 

By Assumption 1, the savings function ( ), e
t t ts s w R=  of the agent is well de-

fined by the first-order condition 

( )
( )

.t t e
te

t t

u w s
R

v R s

′ −
=

′
                        (2) 

In period t, there are tN  identical young agents with homogeneous expecta-
tions so that the capital-labor ratio 1tk +  of the subsequent period 1t +  be-
comes 

( )1
1

, .et
t t t t

t

N
k s ns w R

N+
+

= =                     (3) 

Since capital is paid its marginal product, the return on savings realized in 
1t +  is 

( ) ( )( )1 11 1 , .e
t t t tR f k f ns w Rδ δ+ +′ ′= + − = + −             (4) 

Observe from (4) that the expected return e
tR  generally feeds back into the 

realized, market-clearing return 1tR + . Therefore, a prerequisite for rational ex-

 

 

1The results presented in this section are well-known. For a detailed exposition, we refer to Chapter 
1 in De La Croix and Michelle (2002). 
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pectations in this OLG model is that agents know the production function f be-
cause, otherwise, they cannot take into account the expectations-feedback effect. 
Indeed, a rational expectation e

tR  is determined by 

( )( )1 ,e e
t t tR f ns w R δ′= + −

 
and defines a perfect forecasting rule in the sense of Böhm and Wenzelburger 
(1999) that depends on the fundamentals of the economy. However, if an agent 
knows the production function, then he might as well incorporate the feedback 
effect in his decision problem and anticipate how his savings affect the return on 
savings in equilibrium, or, in other words, exert market power. The informa-
tional requirements are the same as for rational expectations. This insight moti-
vates us to analyze strategic interaction in the capital market. Before we do so, 
however, it remains to derive the dynamics of the benchmark model. 

The wage income tw  of a young agent in period t is determined by the mar-
ginal product of labor, 

( ) ( ) ( ): .t t t t tw w k f k f k k′= = −                    (5) 

From Equations (3)-(5), we can conclude that the evolution of capital-labor 
ratios under perfect foresight is governed by the implicit difference equation 

( ) ( )( )1 1,1 , 0.t t tk ns w k f k tδ+ +′= + − ≥               (6) 

It is well-known that Assumptions 1 and 2 imply that the time-one map 

( )1t tk G k+ =                           (7) 

defined by (6) is a single-valued function that lives globally on ++  (De La 
Croix & Michel, 2002). The following lemma demonstrates that the perfect- 
foresight dynamics induced by G does not permit endogenous fluctuations. 

Lemma 1.  Let Assumptions 1 and 2 be satisfied. Then 0G′ >  such that 
the perfect-foresight dynamics generated by (7) is monotonic. 

Lemma 1 rules out business cycles and complex dynamics. The growth path 
{ } 0t t
k ∞

=
 (i.e., the sequence of all competitive rational-expectations equilibria) 

generated by G is either monotonically increasing or decreasing, depending on 
the initial capital stock 0k . 

4. Strategic Interaction 

The preceding discussion has revealed that agents with rational expectations 
may exploit their knowledge of the production function to exert market power 
in the capital market. The corresponding savings decision problem is as follows. 
Consider a young agent { }1, , ti N∈   in period t. The agent anticipates that 
saving the amount i

ts  leads to the realized return on savings 

( )( )1
1 11 ,i i

t t t tR f s s N δ− −
+ +′= + + −

 
where 0i

ts− ≥  denotes aggregate savings of all other young agents except i. 
Since agents now face a situation of strategic interaction (there is Cournotian 
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competition between tN  symmetric players), we use Nash equilibrium in pure 
strategies as a solution concept. Formally, a pure strategy of agent i is an amount 
of savings i

ts  and his strategy set is 

{ }: : 0 .i i i
t ts s w= ≤ ≤

 
Given the wage income tw , agent i’ s best response to i

ts−  is determined by a 
solution to 

( ) ( )( )( )( )max 1 ,
i i

t

i i i
t t

s
u w s v f s sκ δ

∈
′− + + −


             (8) 

where ( ) ( ) 1
1:i i i

t t ts s s Nκ − −
+= +  for notational reasons. Existence and uniqueness 

of the agent’s best response is established in the lemma below. 
Lemma 2.  Under the hypotheses of Assumptions 1 and 2, let 0tw >  and 

0i
ts− ≥  be given. Then there exists a unique solution 0 i

t ts w< <  to Problem 
(8), which is determined by 

( )
( )( )( )( ) ( )( ) ( )( )11 1 .

1

i i
t t i it

t t t ti ii i t tt t t

u w s s
f s s

s sv f s s
κ ε κ δ

κ δ
−

′ −  
′= + + − +′ ′  + −

  (9) 

Next, we can exploit that young agents are homogeneous, implying that2 

( ) ( )1 and .i i i i
t t t t t ts N s s nsκ− = − =

 
Consequently, (9) becomes 

( )
( )( )( ) ( ) ( )11 1 .

1
t t t

t
tt t

u w s ns
f ns

Nv f ns s

ε
δ

δ

′  −
′= + + − 

′ ′+ −  
        (10) 

It follows from Lemma 2 that Condition (10) admits a unique solution  
( )t t ts w= s  that stipulates the savings of a young agent in a symmetric Nash 

equilibrium in period t. The term ( )1 t tns Nε  in (10) captures how individual 
savings ts  affect the equilibrium return on savings 1tR +  or, in other words, 
measures the market power of a young agent in period t. His degree of market 
power is determined by the elasticity of the marginal product of capital 1ε  and 
by the number of competitors in the capital market tN . We are now in the po-
sition to state a central result. 

Proposition 3.  Let Assumptions 1 and 2 be satisfied. Then the following 
holds.  

(i) If expectations e
tR  are rational, then ( ) ( ), e

t tw s w R<s  for all 0w >  
and all 0t ≥ . In particular, ( ) ( ), e

t tw s w R→s  if and only if tN →∞ . 
(ii) Nash-equilibrium savings satisfy ( ) 0t w′ >s  for all 0w >  and all 0t ≥ . 
Proposition 3  demonstrates that an agent with market power saves ‘‘strateg-

ically’’ less than his counterpart with rational expectations in order to realize a 
higher return. The competitive savings level obtains in the limit tN →∞  be-
cause the weight of each individual agent then becomes negligibly small relative 
to the size of the capital market. In this case, the savings function of a price taker 

 

 

2The symmetry of agents also implies that we can omit the superscript i. 
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reobtains and the Nash equilibrium coincides with the competitive ration-
al-expectations equilibrium. At this point, it is worthwhile considering a short 
example. 

Example 1.  Consider the log-linear preferences ( ) ( )1 1lnu c c=  and  
( ) ( )2 2lnv c cβ= , where 0β > , combined with the Cobb-Douglas production 

function ( )f k Akα= , where 0A >  and 0 1α< < . Let capital depreciate fully, 
1δ = , and the population grow exponentially, ( ) 01 t

tN Nγ= + . For this para-
meterization, the savings functions compute 

( ) ( ) ( )
( )

1

1

1
, and .

1 1 1
te

t t t t t t
t

N
s w R w w w

N
β β αβ

β β β α

−

−

− −
= =

+ + − −
s

 
It is easily verified that ( ) ( ), e

t t t tw s w R→s  as tN →∞ . 
The accumulation of capital is examined next. Observe from (10) and the fact 

that labor is paid its marginal product, ( )t tw w k= , that a Nash equilibrium in 
period t is determined by the capital-labor ratio tk  alone. Accordingly, the 
economy’s Nash-equilibrium trajectory { } 0t t

k ∞

=
 is uniquely determined by 

( ) ( )( )1 : , 0.t t t t tk k n w k t+ = = ≥ s                 (11) 

The following corollary is an immediate implication of Proposition 3 (i). 
Corollary 1.  Let Assumptions 1 and 2 be satisfied. Then ( ) ( )t k G k<  for 

all 0k >  and all 0t ≥ . In particular, ( ) ( )t k G k→  if and only if tN →∞ . 
Corollary 1 reveals that market power has a curbing effect on capital accumu-

lation because agents strategically withhold funds from the production sector. 
Against this background, it is interesting to analyze how the economy’s long-run 
development is affected. Denote by Nash 0k >  and RE 0k >  the limits limt tk→∞  
of the sequences { } 0t t

k ∞

=
 that are recursively generated by (11) and (7), respec-

tively.3 We may then state the following key result. 
Proposition 4.  Let Assumptions 1 and 2 be satisfied. If the limit Nashk  ex-

ists, then Nash REk k≤ , where equality holds if and only if limt tN→∞ = ∞ . 
Proposition 4 demonstrates that imperfect competition in the capital market 

negatively affects long-run economic growth due to reduced savings of agents. 
The competitive limit is recovered if and only if the population grows infinitely 
large. In this case, agents’ market power is gradually eliminated and the long- 
term development of the economy is unaffected. 

The final objective of this paper is to investigate whether market power may 
adversely affect the qualitative dynamics of the economy. It turns out that for a 
stationary population profile, 0γ = , the dynamics induced by (11) is mono-
tonic. 

Lemma 5.  Let Assumptions 1 and 2 be satisfied and suppose that 0tN N=  
for all 0t ≥ . Then t ≡   for all 0t ≥  and 0′ >  such that the dynamics 
generated by (11) is monotonic. 

 

 

3The existence of RE 0k >  is well-known. It is implied by the monotonicity of the perfect-foresight 
dynamics (7) and the fact that the production function f does not permit sustained economic 
growth. 
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If the population size is constant, then the number of competing agents in the 
capital market is time-invariant and strategic interaction has no impact on the 
qualitative dynamics at all. Indeed, the dynamics (11) is then qualitatively indis-
tinguishable from the perfect-foresight dynamics (7). 

For a non-stationary population profile, however, the dynamics are not nec-
essarily qualitatively equivalent. Indeed, the sequence of Nash equilibria { } 0t t

k ∞

=
 

generated by (11) may well be non-monotonic and output fluctuations can oc-
cur, as Example 2 below shows. Nevertheless, it should be emphasized that for 

0γ > , the population growth eventually forces the competitive limit. Thus, ini-
tial fluctuations will sooner or later die out and the dynamics become monoton-
ic. For this reason, the dynamical system (11) will never exhibit periodic equili-
bria or complex dynamics. 

Example 2.  Conside the parameterization presented in Example 1. Figure 1 
depicts the growth paths { } 0t t

k ∞

=
 generated by (7) and (11), respectively. 

Clearly, Figure 1(a) shows that the dynamics induced by (11) is non-mono- 
tonic whereas the perfect-foresight dynamics (7) is monotonic. Note that since 
N∞ = ∞ , the growth paths attain the same steady state Nash RE 0k k= > . Figure 
1(b), on the contrary, shows that if N∞ < ∞ , then market power entails a re-
duction in long-run economic growth. 

5. Conclusion 

Using a simple overlapping-generations model, this paper has demonstrated that 
market power in the capital market generally reduces real economic growth. The 
root cause is that agents strategically withhold funds from the productive sector  

 

 
 Imperfect Competition,  Perfect Competition. 37A = , 0.65α = , 0.5β = , 0 3N = , 0 10k = . 

Figure 1. Qualitative dynamics depending on the form of competition in the capital market. (a) Different qualitative dynamics, 
1γ = ; (b) Reduction in economic growth, 0γ = . 
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in order to drive up the return on savings. Additionally, imperfect competition 
may adversely affect the qualitative dynamics of the economy as it no longer 
needs to be monotonic. These insights imply that maintaining competition and 
reducing barriers to entry in the capital market are crucial factors for strong and 
smooth economic growth. Future research should investigate this issue from an 
empirical perspective. Finally, analyzing if regulatory intervention can mitigate 
the adverse impact on economic growth could be a fruitful avenue for further 
research. 
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Appendix. Proofs 

Proof of Lemma 1. Implicit differentiation of (6) yields 

( )
( ) ( )( )( ) ( )

( ) ( )( )( ) ( )( )

,1
.

1 ,1e

s w k f G k w k
wG k
s w k f G k f G k

n R

δ

δ

∂ ′ ′+ −
∂′ =
∂ ′ ′′− + −
∂

        (12) 

Assumption 1 implies that ( ), 0es w R w∂ ∂ >  and, if the Arrow-Pratt coeffi-
cient lies between zero and unity, also that ( ), 0e es w R R∂ ∂ ≥ . Since, by As-
sumption 2, 0w′ >  and 0f ′′ < , we can conclude that (12) is strictly positive, 
proving that 0G′ > .   

Proof of Lemma 2. The first-order condition for Problem (8) is (9). The r.h.s. 
in (9) is strictly positive since, by Assumption 2, 0f ′ >  and 1 1ε > − . The In-
ada conditions imposed on u and v in Assumption 1 imply that for 0is → , the 
l.h.s. in (9) converges to zero whereas it converges to infinity for i

ts w→ . By 
the Intermediate Value Theorem, a solution 0 i

t ts w< <  to (9) thus exists. We 
next show that the objective function in Problem (8) is strictly concave such that 
the maximizer i

ts  is uniquely determined. The second-order condition for 
Problem (8) can be written as 

( ) ( )( )( ) ( )

( )( )( ) ( )( ) ( )( )

2

!
2

1

1 ,

1 2 0,

i i i i i
t t t t

i iti i i
t ti i

t t

u w s v f s s X s s

f s sv f s s s
N s s

κ δ

κ
κ δ ε κ

−

−
+

 ′′ ′′ ′− + + − 

′′   ′ ′+ + − + <   + 

  (13) 

where, for notational convenience, 

( ) ( )( ) ( )( )
1

, : 1 .
i

ti i i i
t t t

t

f s
X s s f s s

N

κ
κ δ−

+

′′
′= + − +

 
By Assumption 1, , 0u v′ ′ >  as well as , 0u v′′ ′′ < . Since, by Assumption 2, 

0f ′′ <  and 2 2ε > − , we can infer that the l.h.s. in (13) is strictly negative. 
Hence, (13) is satisfied for all 0is ≥ , implying that the objective function is in-
deed strictly concave.   

Proof of Proposition 3. Part (i). A rational expectation e
tR  is determined by 

( )( )1 , .e e
t t tR f ns w R δ′= + −                    (14) 

From (14) and (2), it follows that the savings function ( ), e
ts w R , given a ra-

tional expectation e
tR , solves 

( )( )
( )( ) ( )( ) ( )( )

,
1 , .

1 , ,

e
t e

t
e e
t t

u w s w R
f ns w R

v f ns w R s w R
δ

δ

′ −
′= + −

 ′ ′+ − 

     (15) 

On the other hand, the function ( )t ws  is defined by 

( )( )
( )( ) ( )( ) ( )( ) ( )( )11 1 .

1
t t

t
tt t

u w w n w
f n w

Nv f n w w

ε
δ

δ

 ′ −
′= + + − 

 ′ ′+ −    

s s
s

s s
 (16) 
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Assumptions 1 and 2 imply that the marginal rate of intertemporal substitu-
tion on the l.h.s. of (15) and (16) is strictly increasing in savings. By contrast, the 
r.h.s. in (15) and (16) is strictly decreasing in savings owing to Assumption 2. 
Since 

( )( )11 0,t

t

n w
N

ε
− < <

s

 
a comparison of (15) with (16) proves that ( ) ( ), e

t tw s w R<s  for all 0, 0w t> ≥ . 
In particular, ( ) ( ), e

t tw s w R→s  if and only if tN →∞  because (15) and (16) 
then coincide. 

Part (ii). Implicit differentiation of (10) yields 

( ) ( ) ( ) ( )( )

( ) ( ) ( ) ( )

( )( ) ( ) ( )

1
1

1

2
1

1

1 1 1 1

1 1 ,

t t t t t

t
t t t

t

t
t t t t

t

w u w s u w s v f ns s

ns
f ns f ns ns

N

f ns
v f ns s N ns

N

δ

ε
δ ε δ

δ ε
−

+

′ ′′ ′′ ′′ ′ = − − + + −  


  
 ′ ′  × + + − + + −        

′′ 
′ ′   + + − + +    



s

 
where ( )t ts w= s . By Assumption 1, , 0u v′ ′ >  and , 0u v′′ ′′ < . Moreover, by 
Assumption 2, 0f ′ < , 0f ′′ < , and 2 2ε > − . Finally, since 1tN ≥ , we can 
conclude that ( ) 0t w′ >s  for all , 0w t ≥ .  

Proof of Corollary 1. The proof follows directly from the definition of G and 

t  in (6) and (11), respectively, together with the properties of the savings func-
tions s and ts  established in Proposition 3 (i).   

Proof of Proposition 4. If Nash 0k >  exists, then it solves the fixed-point 
condition 

( )( )Nash Nash .k n w k∞= s                     (17) 

By contrast, RE 0k >  solves 

( ) ( )( )( )RE RE RE,1 .k ns w k f G k δ′= + −               (18) 

Observe from (17) and (18) that RE Nashk k>  if and only if 

( ) ( )( )( ) ( )( )!RE RE Nash,1 .s w k f G k w kδ ∞′+ − > s           (19) 

Since 0w′ >  and 0t′ >s  by Proposition 3 (ii), we have 

( )( )d 0 for all , 0
d

t w k k t
k

> ≥
s

 
such that a sufficient condition for (19) is 

( ) ( )( )( ) ( )( )!RE RE RE,1 .s w k f G k w kδ ∞′+ − > s            (20) 

Since ( )( )RE1eR f G k δ∞ ∞′= + −  is a rational expectation, we can infer from 
Proposition 3 (i) that (20) is satisfied for any RE 0k > . Hence, RE Nashk k> . The 
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competitive limit RE Nashk k=  obtains if and only if limt tN→∞ = ∞  since (17) 
and (18) then coincide.   

Proof of Lemma 5. If 0tN N=  for all 0t ≥ , then the savings function ts  
defined by (10) becomes time-invariant and, therefore, also the capital accumu-
lation law t  defined in (11). Since 0w′ >  and, by Proposition 3 (ii), 0′ >s , 
we then obtain 

( ) ( )( ) ( ) 0 for all 0.k n w k w k k′ ′ ′= > ≥ s
 

Hence, 0′ >  such that the dynamics induced by (11) is monotonic.   
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