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Abstract The present paper examines the post entry pure strategies Cournot subgame equilibria when all insiders exit the
industry and, thus, the Cournot oligopoly converges to the long-run competitive solution. In this entry and exit game, special
emphasis is given to the introduction of dominant strategies and, more specifically, the use of strict domination in pure
strategies. As strict domination does not guarantee post entry pure strategies Cournot subgame equilibria, additional
assumptions and demonstrations are needed to reach the post entry pure strategies Cournot subgame equilibria. In addition,
other aspects of entry and exit game are presented in the current research, such as the case where no insider exits and the post
entry pure strategies Cournot subgame equilibria and the case where some insiders exit and the symmetric mixed strategy

equilibria.
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1. Introduction

This paper examines the post entry pure strategies Cournot
subgame equilibria when all insiders exit the industry and the
oligopoly converges to the long-run competitive solution.
This examination takes place through game theory and special
emphasis is given to strict domination in pure strategies.

A significant brand of the literature deals with the entry
game. Here, some authors focus on the sequential entry
[1,2,3]. According to [4, p. 404], “it is a somewhat extreme
framework, for arbitrating an artificial order of entry
amounts to assuming “a considerable feat of coordination”.
In addition, [4] and [5] deal with the simultaneous entry
which is also a somewhat extreme framework, for it assumes
there is very little coordination [4]. There, the potential
entrants are treated symmetrically and the entry decisions
are made simultaneously. Another strand of the literature
examines the free entry game [6,7]. The former analyse
the free entry under uncertainty and they find that the
undetermined effect of uncertainty on the number of firms
in an industry does no longer hold. The latter describe the
conditions under which the free entry equilibrium number of
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entrants is excessive, insufficient, or optimal. [8] describes
the post entry Cournot subgame equilibria, while [9] presents
the post entry Cournot subgame equilibria when pure strategies
are considered. More specifically, he presents the conditions
under which the post entry pure strategies Cournot subgame
equilibria holds. The specific game concerns the deterrence
of the potential entrants from the incumbents in the n-firm
Cournot oligopoly. On the other hand, the strategic exit
decisions have been examined by several authors, such as
[10], [11], [12], [13] and [14]. Finally, [15] focuses on entry,
exit, and coordination with mixed strategies.

The present research draws the attention due to the fact
that it employs game theory techniques in order to depict the
post entry pure strategies Cournot subgame equilibria when
all insiders exit the industry and, thus, the oligopoly Cournot
converges to the long-run competitive solution. In this case,
the profits of the n-firm Cournot oligopoly are zero. In this
way, the current research provides the existing literature
with new insights regarding the entry game. In the previous
studies, the interest turns to the deterrence of the potential
entrants from the incumbents (all the insiders and incumbents
are in the industry and, thus, no insider exits) regarding their
entry in the n-firm Cournot oligopoly as n firms threaten to
stick to the n-firm Cournot equilibrium output. As a result,
the post entry pure strategies Cournot subgame equilibria
arises and the interaction between the incumbents and the



2 Vasilios Kanellopoulos:

The Insiders Who Exit the Industry, the Oligopoly Which Converges to the Long-Run

Competitive Solution, Strict Domination and the Post-Entry Pure Strategies Cournot Subgame Equilibria

potential entrant is further enlightened by applying the specific
game. In the current research, the post entry behaviour of the
potential entrants and the post entry pure strategies Cournot
subgame equilibria are analysed when all insiders exit the
industry and, thus, the oligopoly converges to the long-run
competitive solution. In this case, an excess exit happens and
the profits of the oligopoly are zero. Then, the potential
entrants realise opportunities and enter the industry in order
to dominate the market and gain profits by exploiting the exit
of the existing firms. It is indicative of this aspect that
periods of excess exit are followed by entry [15]. Besides the
previous case of entry and exit game which constitutes the
first significant contribution of the current research, this
paper further enriches the existing studies by presenting two
additional cases: a) the case where no insider exits and the
post entry pure strategies Cournot subgame equilibria and b)
the case where some insiders exit and the symmetric mixed
strategy equilibria. Special emphasis is given to the second
case where two approaches are analyzed for understanding
the concept of symmetric mixed strategy equilibria and the fact
the outsiders randomize between ‘in” and ‘out’ and, thus, they
are indifferent for entry when some insiders exit the industry.

The second significant contribution of our analysis refers
to the use of strict domination in pure strategies. We employ
strict domination in pure strategies in order to describe the
conditions under which the post entry pure strategies Cournot
subgame equilibria holds. However, the strict domination
does not guarantee post entry pure strategies Cournot
subgame equilibria as strictly dominated strategies can never
be best responses to any strategies of the other players. This
means that rational players never play strictly dominated
strategies. This further means that a player’s strategy or
action strictly dominates his/her own strategies but it does
not strictly dominate the strategies of the other players. In
this paper, we demonstrate that a player’s strategy or action
strictly dominates both his/her own strategies and the
strategies of the other players. As a result, this is the best and
maximum strategy from all the other available actions and
strategies. Then, we adjust for our analysis and the post entry
pure strategies Cournot subgame equilibria is guaranteed.

The second section presents the case where no insider exits
and the post entry pure strategies Cournot subgame equilibria,
while the third section presents the case where some insiders
exit and the symmetric mixed strategy equilibria. The fourth
section describes the case where all insiders exit, the oligopoly
which converges to the long-run competitive solution, the
strict domination and the post entry pure strategies Cournot
subgame equilibria. The fifth section maps the theory to real
world cases. The last section concludes. In this way, the
present paper is structured and developed.

2. No Insider Exits and the Post
Entry Pure Strategies Cournot
Subgame Equilibria

We have an oligopoly with n firms in the industry,

i =1,2...,n. These firms are located at the r;;, region of a
country. Here, the linear inverse demand function is given
by:

P(X)=a-X, @
where X is the total output with X = x; +x, + x5 + -+ +
X, = 2=, x; and P(X) isthe price of the output. As a result,
all the output of the industry is produced by the n firms. In
addition, in this industry, the total costs are: C;(x;(n)),

x;(n) = 0 and the marginal cost is: MC; = % > 0.
A

There are also sunk entry costs (F), F > 0. Given the finite
set of firms n with cardinal number #N =n [16], the
vector of outputs x(n) = (x;(n)),_, € R} is a Cournot
equilibrium for the firms in N if and only if:
P(x(n))xi(n) = Ci(x;(n)) = P(x~'(n) + x)x; — Ci(x;),
)
where x;(n) >0, i € n, P(x(n))x;(n) is the equilibrium
total revenue, n is the number of the firms in the industry,
x;(n) is the n-firm industry Cournot equilibrium output,
P(x(n)) is the price of the output, C;(x;(n)) is the total
cost of the n firms and 17(x(n)) = P(x(n))x;(n) —
C;(x;(n)) are the Cournot equilibrium profits of the n firms.
Assuming that no insider exits and the n firms threaten to
stick to the n-firm Cournot equilibrium output [8] described
above (x;(n)), the start-up may be deterred from entering
if there is an equilibrium of the post-entry Cournot subgame
at which the potential start-up would not actually produce [8]
or if the start-up profits are equal to the sunk entry costs.
Here, [15] underlines that the outsiders have an optimal
choice. If no insider exits, then it is optimal not to enter. If
outsiders try entry, they receive payoff that is less than the
entry sunk costs and they prefer to stay out with zero
expected profit [15]. Given that the profits of start-ups after
the entry are the following:

1 (xstrt (x(n))) =P (X(Tl) + Xsere (X (n))) Xstrt (xi(n))
_Cstrt (xstrt (xi(n)))v (3)

where Cyre (Xsere(x:(n))) = 0 is the total cost of the
start-up, xg¢(x;(n)) =0, i € N+ 1 and strt € N + 1.

Then, x(n) € CE(N)! is a post-entry pure strategy
Cournot subgame equilibria if the following conditions
apply:

a) P(x(m))x;(n) - Ci(x;(n)) = F, @

and
b) P (x(1) + Xyere (x (1)) ) Xeere (3 (1))

_Cstrt(xstrt(xi (n))) <F, (5)

where Cstrt(xstrt(xi(n))) =20, xstrt(xi(n)) >0 and
strt € N + 1 given the entry of the start-up.
Alternatively, the conditions (4) and (5) are written as:

a) N(x(n)) > F, (6)

L CE(N) is the set of Cournot equilibria for the set N with #N = n.
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and

b) 11 (xsm(x(n))) <F, )
given that H(x(n)) = P(x(n))xi(n) —C;(x;(n)) and
11 (Xsere (x() ) = P (1) + gt (x(0)) ) X (1)) —
Cstre (Xstre (xi (n)))

3. Some Insiders Exit and the Symmetric
Mixed Strategy Equilibria

After, we assume that some insiders exit [15]. According
to [15, p. 1569], “if some insiders exit, outsiders randomize
between ‘in’ and ‘out’ and thus they are indifferent?. Here,
we consider two approaches. First, we consider that there are
M — 1 potential competitors or potential entrants. If m of
them enter together with the one firm, then there are m + 1
potential entrants and each potential entrant’s profits is [8]:

n(m+1)—-F, (8)
Then, the probability that m other firms enter is [8]:
M-1 -
p(m) =" et —mhm, 9)

The firm’s payoff from entry is:

V=XYmn-0em) (I(m+1) - F), (10)

or

v=so(M - uma - o (nam + 1) —(11?1)),

given that ¢(m) = (M; 1)Mm(1 —pM-1-m,

On the other hand, the payoff from nonentry is zero. On
the optimum, the equilibrium probability of entry must solve
the following condition of indifference between entry and
nonentry:

V=3t (M N - e (m 4+ 1) - P

=0, (12)

Using the tools of first-order stochastic dominance, [8]
shows that (12) has a unique solution u € (0,1). In other
words, he shows that the simultaneous entry model has a
unique mixed strategy equilibrium where each potential
competitor enters with positive probability less than one.

The second approach takes into account the existence of
m — 1 rivals. Here, the entry is profitable if and only if they
all stay out. According to [17], in a symmetric mixed strategy
equilibrium?®, this entry takes place with the following
probability:

pm)=1-wm T, (13)

2 [8] argues that randomizing can only be the best response of a potential
entrant, if he/she is indifferent between entry and nonentry.

% A mixed strategy equilibrium where each firm randomizes its entry decision
is necessarily a symmetric equilibrium [17].

The payoff from the entry of the one firm is:

V = @(m) * (IIyonop — F), (14)

or

V=(1-w"  yonor — F), (15)
where @(m) = (1 — )™, ue(0,1), F are the entry
sunk costs and Ionop are the profits of the one firm which
enters the industry. On the other hand, the payoff from
nonentry is zero. Then, the strategy u is the optimal and,
thus, an equilibrium if it is a mutual response and this
happens if and only if each firm is indifferent between entry
and nonentry. Here, the following condition of indifference
between entry and nonentry must be solved:

V=>0-w™  (ITyonor — F) =0, (16)
This gives the following unique solution [17]:
uim,t) =1 - "7V, (7)

F
where t =
IymonoP

4. All Insiders Exit, the Oligopoly
Which Converges to the Long-Run
Competitive Solution, Strict
Domination and the Post Entry
Pure Strategies Cournot Subgame
Equilibria
In the third case, we assume that all insiders exit. However,

when do all the insiders exit? The answer is given by the

examination of the limiting properties and limiting behaviour

of the n-firm Cournot oligopoly [18,8].

Given the inverse demand function described in the

equation (1) and X = X1, x; is the total market supply, we
denote output per firm by:

X
or
x = 2=k, (19)
n
As n — oo, then we have:
x = T, (20)
or
x =0, (21)

By definition, the average cost of the firm is the ratio of
two functions described by:

At =2,

where A(x) isthe average cost, C(x) is the total cost of the
firm and x is the output per firm. These functions tend to
zero as x tends to zero. In other words, we have:

A) =2,

(22)

(23)

or
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(24)

As (24) constitutes an indeterminate form, by introducing
the L Hospital’s rule in order to evaluate limits of indeterminate
form using derivatives, we take [8]:

A) =2,

1imn—»o(<)a A(x(n)) = lim,,_,y A(x) = lim,_, C'(x)
= limr;;%o C'(x(n)) = C'(0), (25)

In this point, we write the profit function for the i, firm
(i=12,..,n):

m(x;(n)) = x; (WP — C;(x;(n)), (26)

or
m(x;(n) = x; (M) fF(X) — C;(x;(n)), 27)

or
T; (xi(n)) = x;(n)f Qi %) — Ci(x;(n)), (28)

where P = f(X) and X = 7L, x; = xn.
Then, the problem of the profit maximization of the i,
firm becomes:

e=xf +f - C) =0, (29)
or
fOO =P =Cl(x) —xf', (30)

From the equation (30) and the fact that the inverse
demand function P = f(X) is twice differentiable with
P(X) >0 and P'(X) < 0, it follows that:

Limn-o P = limn-w[C'(x;) — x;f']
x-0 x-0

=C'(0) — 0f" = C'(0), (31)

The equations (25) and (31) imply that the Cournot
equilibrium price approaches marginal and average costs.
In other words, in the limit, the Cournot equilibrium price
approaches marginal and average costs. According to [8],
in the long-run competitive equilibrium, the product price is
equal to the minimal average cost, min, A(x (n)), and therefore

the Cournot equilibrium price and quantity converge to the
competitive solution if and only if [18]:

min, A(x(n)) = lim,, C'(x) = C'(0),  (32)

In this point the profits of the oligopoly become zero.
More specifically, we have:

mi(x;(n) = TR; — Ci(x;(n)), (33)
or
i (x: () = Px;(n) — A;(x;(m)x;(n),  (34)
where 4;(x;(n)) = Cii’f(ir(l’;)) or
Ci(x:(n) = A;(x; () x;(n).
Given that C’(0) = min,A(x(n)) and C'(0) =
limn—>%0 P as we have previously shown, then:
limr;;%o P = min, A(x(n)), (35)

As a result, in this n-firm Cournot oligopoly equilibrium,
the price equals to the minimal average cost. Putting (35)
into the equation (34), we obtain:

mi(x;(n)) = Px;(n) — Px;(n), (36)

or

m(x;(n)) = 0, (37)

As a result, in this n-firm Cournot oligopoly equilibrium,
the profits of the oligopoly are zero®.

Then, how does the best response and reaction of the
potential entrants take place taking into account the fact that
the equilibrium profits of the n-firm Cournot oligopoly are
zero? The response arises from the fact that the periods of
excess exit are followed by entry [15]. There, the potential
entrants realize opportunities and enter the industry in order
to dominate the market and gain profits by exploiting the exit
of the existing firms. In this case, the post entry pure strategies
Cournot subgame equilibria is described by the two following
conditions:

and

b) P(x(m))x;(n) — C;(x;(W)) < F, (39)
where j =1,2, ... ... ,k is the number of the new firms or
start-ups in the industry, x; is the Cournot equilibrium
output of the start-ups, P(xj) is the price in the market after
the entry of the new firms, while C;(x;) = 0 is the total cost
of start-ups and F are the entry sunk costs. In addition,
x;(n) is the equilibrium output of the existing firms,
P(x(n)) is the price of the output and C;(x;(n)) = 0 is the
total cost of the existing firms when the Cournot oligopoly
converges to the long-run competitive solution. Considering

that the output of the start-ups is a function of the number of
start-ups, the conditions (38) and (39) can be also written as:

a) P(x(k))x;(k) — C;(x;(k)) > F, (40)
and
b) P(x(n))x;(n) — C;(x;(n)) < F, (41)
Given that:
M(x(k)) = P(x(k))x; (k) = C;(x;(k)), (42)
n(x(m) = P(x(m)x;(n) = C;(x;(n)),  (43)

where TI(x(k)) are the equilibrium profits of j=
1,2, ..., k start-ups and 7(x(n)) are the equilibrium
profits of i = 1,2,....,n existing firms when the Cournot
oligopoly converges to the long-run competitive solution, the
conditions (40) and (41) can be rewritten as:

a) I1(x(k)) > F, (44)

* When the firms of the oligopoly face sustained economic losses, they may
exit the industry. They face losses due to intense and non-collusive competition.
The firm exit reduces total market capacity and shifts supply to the left, raising
the market price. This exit continues until the market price rises high enough to
cover the average costs of the remaining firms, resulting in zero economic
profits (zero economic profits of the remaining firms).
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and
b) I(x(n)) <F, (45)

Having analysed the post entry pure strategies Cournot
subgame equilibria, there are some concerns regarding
the condition (38) and, therefore, conditions (40) and (44).
In these conditions, there are dominant strategies. More
specifically, the emphasis is given to the strict dominance
(see Appendix Al) in pure strategies®. If (44) holds, the
profits of the start-ups after the entry strictly dominate the
sunk entry costs. However, at the same time, [19] and [20]
support that rational players never play strictly dominated
strategies because such strategies can never be best
responses to any strategies of the other players. More
specifically, [19, p. 44] argues that “the fact that the action
a;' strictly dominates the action a; of course does not imply
that a;’ strictly dominates all actions. Indeed, a;' may itself
be strictly dominated”. As a result, since a player’s Nash
equilibrium action is a best response to the other players’
Nash equilibrium actions and strategies, a strictly dominated
action is not used in any Nash equilibrium [19]. As a result,
the condition (44) does not guarantee post entry pure
strategies Cournot subgame equilibria. When the post entry
pure strategies Cournot subgame equilibria is guaranteed?
This is guaranteed if we put the maximum profits of the
start-ups into the condition (44). We put the maximum
profits of the start-ups into the condition (44) instead of the
simple profits. These maximum profits strictly dominate all
the levels of sunk entry costs®. As a result, the corrected post
entry pure strategies Cournot subgame equilibria is described
by the following conditions:

a) (P(xj)xj = Ci(%))max > F, (46)
and
b) P(x(n))x;(n) — Cy(x;(n)) < F, (47)
Alternatively:
a) (P(x())x;(k) = G5 (k))max > F, (48)
and
b) P(x(m))x;(n) — C;(x; (M) < F, (49)
Alternatively:
a) ((x(k)))max > F, (50)
and
b) P(x(m))x;(n) — C;(x; (M) < F, (51)

5. Mapping the Theory to Real-World
Applications

After the analysis of the post entry pure strategies Cournot

® In some games, a player’s strategy is superior to all other strategies regardless
of what the other players do [20]. This strategy then strictly dominates the other
strategies.

® For a proof of the fact that the maximum profits of the start-ups strictly
dominate all the level of sunk entry costs, see Appendix A2.

subgame equilibria when all insiders exit the industry and,
therefore, the Cournot oligopoly converges to the long-run
competitive equilibrium, we map the theory to real-world
cases and applications. In this way, a better illustration and
understanding of theoretical scenarios is feasible.

Despite the fact that the firm exit may be due to factors
such as low profits, displacement and a permanent decrease
in demand or at least a decrease in the rate of increase in
demand [21], [22] examine the entry and exit in retailing and
give special emphasis to the replacement effect besides the
displacement effect. Using a data set of 23 Dutch shoptypes
for the period 1981-1988 which implies a total of 184 data-
points with the source of the data to be an ongoing panel of
independent small Dutch retailers operated by EIM Small
Business Research and Consultancy in Zoetermeer, [22]
show that exit has a positive and significant effect on entry
and, thus, the replacement effect occurs. This is due to two
reasons. [22, p. 163] explain that “first, exit provide additional
market room for (potential) entrepreneurs to enter (exit
‘allows’ entry). Second, entrepreneurs may wait to enter
until they are offered the opportunity to take over a shop (and
its clientele)”. In turn, [23] argue that it is mainly the
potential rather than the actual exit which is more beneficial
for an entry decision. It is indicative of this aspect that [24]
put the potential exit variable into the entry equation and
approximate this variable by the industry size. In addition,
[25] show that exit has a positive influence on entry. [25]
explain this finding by supporting that: a) a death may lower
the price of the equipment and other resources required by
a potential new retailer and b) the actual or threatened
unemployment (due to the exit) and its push effect increase
new firm formation.

Another strand of literature deals with the foreign market
re-entry [26,27,28,29]. [26] define foreign market re-entry as
“the process by which firms restart operations in previously
exited markets from which they have had a complete
withdrawal”. Describing the re-entry into a foreign market
after a market exit and mentioning some examples from
multinationals all over the world, [28, p. 1106] argue that “in
2015, Alfa Romeo re-entered the United States market, and
PSA Peugeot Citroen re-entered the Iranian market. Similarly,
the market re-entries of Coca-Cola into the Chinese and
Indian markets were not de novo entries. Coca-Cola exited
mainland China following the Communist Revolution in
1949 while withdrawing from India due to other political risk
factors in 1977”. [28] explain that the improvement of
conditions as well as the adequate connection to the market
through local partners, brand image and knowledge help the
firms that exit a foreign market to restart operations. [27]
findings show the importance of the exit stage in shaping
re-entry decisions. Here, the time-out period moderates the
relationship between the exit and re-entry stages [27]. In turn,
[29] use a very extensive dataset of firm-level export entries
and exits over the period 1997-2007. Their findings suggest
that how firms react to market conditions at the time of exit is
an important factor in determining the likelihood of re-entry
in exporter’s foreign markets. This shows the re-entrants’
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significant dependence on the strategic rationale for exit [29].

In this vein, [30] employ transactional level data on Chilean
exports from 1991 to 2008 and show, among others, that the
Chilean firms exit from exporting and subsequently re-enter
the same market and sell the same products they sold to that
importing country before.

6. Conclusions

The present research makes a first effort to explore the
conditions under which the post entry pure strategy Cournot
subgame equilibria occurs when all insiders exit the industry
and therefore the Cournot oligopoly converges to the long-
run competitive equilibrium. In order to better comprehend
the theory, we map the theoretical scenarios described herein
to real world applications. The examination of the post entry
pure strategy Cournot subgame equilibria and the conditions
under which it holds when all insiders exit the industry and
the Cournot oligopoly converges to the long-run competitive
solution is the first novel trait and rallying point of the
present research as previous studies concentrate on the post
entry pure strategy Cournot subgame equilibria when no
insider exits and the symmetric mixed strategy equilibria
when some insiders exit. The former game concerns the
deterrence of the potential entrants from the incumbents and
insiders (no insider exits) regarding their entry the industry
and then the post entry pure strategies Cournot subgame
equilibria is achieved. The second game concerns the

symmetric mixed strategy equilibria when some insiders exit.

Here, important meanings are the randomization process
of potential entrants between ‘in’ and ‘out’ and, thus, their
indifference for entry. For this reason, two alternative
approaches are presented in the current research. The second
novel trait and rallying point of our analysis is the introduction
of dominant strategies and, more specifically, the use of
strict domination in pure strategies. As strict domination does
not guarantee post entry pure strategies Cournot subgame
equilibria, additional assumptions and demonstrations are
needed to reach the post entry pure strategy Cournot subgame
equilibria.

Future research could extend the research regarding both
the entry and exit game. There, the scholars and researchers
could delve into the knowledge regarding several aspects of
entry game and the equilibrium which arises. Special emphasis
could be given to the sequential entry, the simultaneous entry
and the free entry as well as equilibrium issues which are set
in these cases. In addition, the exit game and the strategic
exit decisions are another area of interest where the scholars
could focus on. Finally, the interaction of entry and exit and
the specific equilibrium issues which arise could draw the
attention of the future research.

Appendix Al

Generally, let u;(s) denote player i's utility from a

strategy profile s = (S1,S2, v v) Sic1s Sis Sig1s vev eor one ,Sn) -
Let  S_; = (51,52, vvvvs Sim1s Sig1s ve ver oee ,S,) denote the
strategy profile of all players other than i.

Evidently, s_; €S8y * Sy % oo e ¥ Sj_q ¥ Sjiq * ¥
Sy or equivalently s_; € S_; = ITiey\3S;, the Cartesian
product of the strategy spaces of all players other than i
(player i's “opponents”™).

In this point, we could rewrite the strategy profile as
s =(s;s_;) and player i's utility u;(s) as u;(s;,s_;).
Given strategies s;,s; €S;, we say that s; is strictly
dominated by s;, or that s; strictly dominates s; (written

5, > ?S{) if;

wi(si, 5-¢) > wi(si,s_;) forany s_; € S_;

Appendix A2

In a strategic game with ordinal preferences, player i's
action a;" strictly dominates his/her action a; if:

(A2.1)

for given list of the other players’ actions and strategies.

Having demonstrated that the player i's action aj
strictly dominates his/her action a;, the player i's action a;’
strictly dominates the other player’s actions and strategies
a_; if:

ui(ai,a) > wi(ajay)

(A2.2)

for every a; action of the player i. The above inequalities
mean that the player i's action a;’ strictly dominates both
his/her action a; and the other player’s actions a_;. This
further means that the a;’ action and strategy of the player i
is the best and maximum from all the other available actions
and strategies (both his/her own and the other players).

w;(ai’,a;) > u(a_;, ap)

REFERENCES

[1] C. Eaton and R. Ware, A theory of market structure with
sequential entry, RAND J. Econ., 18 (1987), 1-16.

[2] R. P. McLean and M. H. Riordan, Industry structure with
sequential technology choice, J. Econ. Theory, 47 (1989), 1-21.

[3] E. Prescottand M. Visscher, Sequential location among firms
with foresight, Bell J. Econ., 8 (1977), 378-393.

[4] L. Cabral, Experience advantages and entry dynamics,
J. Econ. Theory, 59 (1993), 403-416.

[5] L. Cabral, Simultaneous entry and welfare, Eur. Econ. Rev.,
48 (2004), 943-957.

[6] M. Jellal and F-C. Wolff, Free entry under uncertainty,
J. Econ., 85 (2005), 39-63.

[71 N. G. Mankiw and M. Whinston, Free entry and social
inefficiency, RAND J. Econ., 17 (1986), 48-58.

[8] E. Wolfstetter, Topics in Microeconomics, 1st edition,
Cambridge University Press, Cambridge, 1999.



(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Journal of Game Theory 2026, 15(1): 1-7 7

V. Kanellopoulos, Social capital and regional new firm
formation in services: Examining the post-entry pure strategy
Cournot subgame equilibria, SSRN Working Paper No. 5316458,
2025.

D. Fudenberg and J. Tirole, A theory of exit in duopoly,
Econometr., 54 (1986), 943-960.

P. Ghemawat and B. Nalebuff, Exit, RAND J. Econ., 16
(1985), 184-194.

P. Ghemawat and B. Nalebuff, The devolution of declining
industries, Q. J. Econ., 105 (1990), 167-186.

M. B. Lieberman, Exit form declining industries: “Shakeout”
or “Stakeout™?, RAND J. Econ., 21 (1990), 538-554.

M. Whinston, Exit with multiplant firms, RAND J. Econ.,
19 (1988), 568-588.

N. Vettas, On entry, exit, and coordination with mixed
strategies, Eur. Econ. Rev., 44 (2000), 1557-1576.

J. M. Lopez-Cunat, One-stage and two-stage entry Cournot
equilibria, Investig. Econ., 23 (1999), 115-128.

W. Elberfeld and E. Wolfstetter, A dynamic model of Bertrand
competition with entry, Int. J. Ind. Org., 17 (1999), 513-525.

R. J. Ruffin, Cournot oligopoly and competitive behaviour,
Rev. Econ. Stud., 38 (1971), 493-502.

M. Osborne, An Introduction to Game Theory, 2nd edition,
Oxford University Press, Oxford, 2004.

B. Slantchev, Game theory: Dominance, nash equilibrium,
symmetry, Technical Report, University of California, 2008.

Copyright © 2026 The Author(s). Published by Scientific & Academic Publishing
This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

J. Siegfried and L. B. Evans, Empirical studies of entry and exit:
A survey of the evidence, Rev. Ind. Organ., 9 (1994), 121-155.

M. Carree and R. Thurik, Entry and exit in retailing:
Incentives, barriers, displacement and replacement, Rev. Ind.
Organ., 11 (1996), 155-172.

P. llmakunnas and J. Topi, Microeconomic and macroeconomic
influences on entry and exit of firms, Rev. Ind. Organ., 15
(1999), 283-301.

D. Shapiro and R. S. Khemani, The determinants of entry and
exit reconsidered, Int. J. Ind. Organ., 5 (1987), 15-26.

P. Johnson and S. Parker, The interrelationships between
births and deaths, Small Bus. Econ., 6 (1994), 283-290.

C. M. P. Sousa, X. He J. Lengler and L. Tang, Foreign market
re-entry: A review and future research directions, J. Int. Manag.,
27 (2021), 100848.

J. Chen, C. M. P. Sousa and X. He, Export market re-entry:
Time-out period and price/quality dynamisms, J. World Bus.,
54 (2019), 154-168.

S. Yayla, S. Yeniyurt C. Uslay and E. Cavusgil, The role of
market orientation, relational capital, and internationalization
speed in foreign market exit and re-entry decisions under
turbulent conditions, Int. Bus. Rev., 27 (2018), 1105-1115.

M. Bernini, J. Du and J. H. Love, Explaining intermittent
exporting: Exit and conditional re-entry in export markets,
J. Int. Bus. Stud., 47 (2016), 1058-1076.

B. Blum, S. Claro and I. Horstmann, Occasional and perennial
exporters, J. Int. Econ., 90 (2013), 65-74.



