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In this paper T use a theery of moves framework 1o explore
the dynamics of two-stage deterrence games. The present
study differs from other applications of this framework to
national security questions in that the structural characteris-
tics of two distinct deterrence games are linked by way of a
commeon outcome. It is through this linkage process that the
dymamics of the cscalatory process are analyzed. Several
interesting insights into the nature of these games were
discovered. First, it was found that deterrence is stable, and
escalation is not rationad, as long as reither player in the
sccond game possesses a credible retaliatory threat. Interest-
ingly, no such pattern exists when each player’s threat in the
second stage is credible. It was also discovered that escalation
dominance confers a distinct advantage upon a player. In all
cases the player with escalation dominance ‘wins’ the game.

1. Introduction

In recent years the study of interstate conflict
has benefited from a number of technical ad-
vances in the field of game theory.' Most im-
portant have been the refinements to the notion
of an equilibrium outcome {see, inter alia, [5, 6,
11, 12, 14, 21]), resulting not only in more
dynamic models and applications but also a
closer correspondence between these theoretical
structures and the real world of international
politics. The purpose of this paper is to explicate
the logic of one of these analytic techniques (i.e.
the theory of moves) and to use it to explore the
dynamics of the escalation process.

Escalation is a phenomenon common to a
wide spectrum of decision-making situations,

'For a summary of recent developments, see Roth [19] and
Zagare [25].
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ranging from family squabbles to corporate price
wars. In international politics, the dynamic un-
derlying this process is of particular relevance to
specialists in the areas of national security and
crisis decision-making.” Most strategic analysts
are of the opinion that the next world war,
should one occur, will not be the result of a ‘bolt
from the blue’; rather the gravest threat to inter-
national stability is generally taken to be an
escalation of some minor incident or conflict to a
major international crisis and, uwltimately, to a
global thermonuclear war.

2. General deterrence and the credibility
of threats

To explore the dynamics of escalation, I begin
by positing a generalized situation of mutual
deterrence (see Fig. 1) in which each of two
adversarial states, Nation A and Nation B, is
trying to prevent the other from upsetting the
status quo." To simplify matters, assume that
each side has two broad strategic choices, either
to cooperate (C) with the other by supporting
the status quo, or not to cooperate (D) by
moving to overturn it. These choices lead to four
equally broad outcomes: if cach state cooper-
ates, the status quo (CC) persists; if one state
cooperates, and the other does not [either (CD)
or (DC}], the state which does not cooperate
gains an advantage; and if neither side cooper-
ates, conflict (DD) is implied.

Given any situation of mutual deterrence, cer-

“The first serious academic study of the connection be-
tween escalation and war is Smoke’s [22]. For a recent review
of the literature, see Freedman |7].

*Since a ‘game’ is defined, inter alia, by the rules which
govern the strategy choices of the players, I have deliberately
avoided referring to the structures I deseribe in this section as
‘games’. In subsequent sections, 1 posit two different sets of
rules and thereby transform the various situations of mutual
deterrcnce into game forms. Nevertheless, to facilitate the
subsequent exposition, I shall use as labels for these deterr-
cnce situations names normally attached to those 2 x 2 games
with similar structural characteristics.

(0923-0408/90/$03.50 © 1990—Elsevier Science Publishers BV. (North-Holland)
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NATION B

Cooperate ()

Not ceoperate ()

Cooperate () STAT(‘({i )OUO ADVAN(T(%C;E TO B
NATION A
ADVANTAGE TO A CONFLICT
Not cooperate (D) (DC) (DD)

Fig. 1. A generalized deterrence situation.

tain preference relationships are implied. For
example, it seems safe to assume that each
player prefers the status quo to the outcome
associated with the other’s advantage; if this
assumption were not made, neither player would
be interested in deterring the other. Further-
more, it follows that each player prefers the
outcome associated with its own advantage to
the status quo; otherwise there would be no need
for the other player to deter the first. Thus, by
definition, a relationship of mutual deterrence
will satisfy the following restrictions on the pre-
ferences of the two players:

for Nation A: (DC)Y> (CC)>=(CD), (la)
and
for Nation B: (CD) > (CC)Y>(D(C), (1b)

where ‘>" means ‘is preferred to’.

In order to completely define a deterrence
situation, the relationship between these three
outcomes and the final outcome, (DD, must be
specified. To simplify the exposition, assume
that each nation prefers the status quo (CC) to
mutual punishment (DD). This, too, seems like
a safe assumption; without it, neither playcr
possesses a deterrent threat and, as demon-
strated in Zagare [26], deterrence is not possible.
With this simplification, only three situations of
mutual deterrence are possible (sec Fig. 2): ‘Pris-
oners’ Dilemma’ [Fig. 2(a)], ‘Called Bluff’ [Fig.
2(b)], and ‘Chicken’ [Fig. 2(c)].

Each cell of these figures contains an ordered

pair. By convention, the first entry represents
the payoff of the row player (herc, Nation A)
and the second, the payoff of the column player
(here, Nation B). In Fig. 2, these outcomes are
ranked from ‘1’ to ‘4’ with ‘4’ representing each
player’s best outcome; ‘3’ each player’s next-best
outcome, and so on.

In Prisoners’ Dilemma, cach player prefers
mutual punishment to the outcome associated
with the other’s advantage; in Called Bluff, only
one player (i.c. Nation A) exhibits this prefer-
ence pattern; and in Chicken, both players pre-
fer the other’s advantage to mutual punishment
and conflict,

One way to think about the differences among
these structures is in terms of the credibility of
each player's dcterrent threat. The outcome as-
sociated with mutual punishment, {DD), repre-
scnts the threat upon which the deterrence rela-
tionship rests. In order to deter the other player
from upsetting the status quo, each player
threatens to retaliate by counter-moving from
the outcome associated with the other’s advan-
tage |cither (CD) or (DC)] to mutual punish-
ment (DD).

Deterrent threats can be either credible or
incredible. As discussed in detail by Kilgour and
Zagare [13], strategic analysts generally take a
credible threat to be synonymous with a threat
which is believed. Believability, in turn, is nor-
mally equated with rationality. Credible threats,
therefore, are believable threats; believable
threats are threats which are rational to carry
out. Thus, only rational threats are credible {6
21, 26].

In the litcrature of decision theory, a rational

k]
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Cooperate (C)

NATION B

Not cooperate (D)

. STATUS QUO ADVANTAGE TO B
Cooperate (C) (3,3) (1,4)
NATION A
ADVANTAGE TO A CONFLICT
Not cooperate (D) (4. 1) (2,2)
{a) Prisoners” Dilemma
NATION B
Coeperate (C) Not cooperate
Cooperate (C) STATUS QUO ADVANTAGE TO B
(3.3) (1.4)
NATION A
ADVANTAGE TO A CONFLICT
Not cooperate (D) (4.2) (2.1)

{b) Cailed Bluff

Cooperate (C)

NATION B

Not cooperate ({2)

STATUS QUO

ADVANTAGE TO B

Cooperate {() (3.3) (2.4)
NATION A
ADVANTAGE TO A CONFLICT
Not cooperate (D) 4.2 (1.1)

(c) Chicken

Fig. 2. Three Mutual Deterrence situations.

choice is minimally defined to be a choice which
is consistent with a player’s preferences [15].
Thus, because the situations of Fig. 2 differ only
with respect to the preferences of the players
between executing the threat and accepting the
outcome associated with the opponent’s advan-
tage, they can also be viewed as situations which
are distinguished by differences in the inherent
credibility of each player’s threat. In the first

situation (Prisoners’ Dilemma), since each player
prefers mutual punishment to his opponent’s ad-
vantage, each has a credible (i.c. rational) re-
taliatory threat. In the second (Called Bluff),
since only A has this preference. A’s threat is
credible and B’s is not. And in the last situation
(Chicken), neither player’s threat is credible
since each prefers capitulation to mutual pun-
ishment.
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3. Mutual deterrence: A theory of moves analysis

What is the connection between deterrence
stability and threat credibility? To answer this
question, | now cmploy a dynamic game-
theoretic  framework called the ‘theory of
moves’. As developed by Brams and Wittman [3]
and extended by others [2, 11, 12, 26], the
theory of moves ‘describes optimal strategic cal-
culations in normal-form games in which the
players can move and countcrmove from an
initial outcome in sequential play’ [2, p. 184].

At the heart of the theory of moves frame-
work is the concept of a nonmyopic equilibrium.
Underlying this equilibrium concept is the as-
sumption that, after an initial strategy choice,
each player in a sequential game can make con-
ditional and sequential moves from the initial
outcome oOr status quo point, and is able to
evaluate the long-term consequences of such a
departure. More specifically, the concept of a
nonmyopic equilibrium assumes that the follow-
ing rules of play operate in a 2 X 2 ordinal game:

(1) Both players simultancously choose
strategies, thercby defining an initial outcome of
the game or, alternately, in the interpretation
used in this paper, an initial outcome (or status
quo) is imposed on the players by circumstances.

(2) Once at an initial outcome, either player
can unilaterally switch his strategy and change
the outcome to a subsequent outcome.

(3) The other player can respond by unilater-
ally switching his strategy, thercby changing the
subsequent outcome to a new subsequent
outcome.

(4) These strictly alternating moves continue
until the player with the next move chooses not
to switch his strategy. When this happens, the
game terminates, and the outcome reached is the
final outcome |3].

These rules bear more than a passing re-
semblance to the conditions typically present in
deterrence games. As Wagner [24, p. 342] notes,
‘a featurc common to all situations involving the
use of military force is that one government does
something, whereupon another either does or
does not do something in response, whereupon
the first in turn either does or does not reply to
the second’s response, and so forth’. Thus, the
dynamic choice framework associated with the

theory of moves renders it an extremely attrac-
tive methodology for assessing the conditions
associated with deterrence stability, or the lack
thereof,

Given these rtules, and the ability of the
players to calculate the consequences of a de-
parture from an initial outcome, two conditions
must be met for an initial outcome to be consid-
ercd a nonmyopic equilibrium. First, neither
player must perceive an advantage in departing
from it, and sccond, there must be termination of
the move, counter-move sequence, that is, the
sequence of moves and counter-moves must not
cycle back to the initial outcome. Brams and
Wittman [5] assume that there will be termina-
tion if an outcome is reached in the sequential
move process whereby the player with the next
move can ensure his best outcome by staying at
it.*

The concept of a nonmyopic equilibrium,
then, is a look-ahead idea that assumes that a
player will evaluate the long-term consequences
of departing from an initial outcome, taking into
account the probable response of the other
player, his own counter-response, subsequent
counter-responses, and so on. If, for both
players, the starting outcome is preferred to the
outcome cach player calculates he will end up at
by making an initial departure, the starting out-
come s a nonmyopic equilibrium.

To detecrmine whether deterrence is stable in
each of the three situations of Fig. 2, one simply
tests for the nonmyopic stability of the status quo
outcome in cach one. To do this, a backward
induction process is applied to a tree such as is
given by Fig. 3. This particular tree lists the
sequence of moves and countermoves away from
the status quo in the game of Fig. 2(a) (Prison-
ers’ Dilemma}, given an initial departure from
this outcome by the row player, Nation A. It is
easy to demonstrate that, under these conditions,
deterrence constitutes a stable relationship when
each player has a credible retaliatory threat.

To see this, consider first Nation B's choice at
the last node of this tree. As the arrow indicates,
at this node, B would rationally choose to stay at
his best outcome, (1, 4), rather than move to his

*For a generalization of this concept where the termination
requirement is dropped, see Kilgour [11, 12].
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A at: (3,3)
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Stay Move
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/N

Stay Move

(4. 1) Aat: (2.2)
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Fig. 3. Game tree representation of moves in Prisoners’ Dilemma, starting with A at {3, 3). Legend: — indicates rational choice.

next-best outcome, (3, 3).° Moreover, given that
B would stay at (1, 4), it is also clear that A
should, at the previous node, stay at (2, 2), his
next-worse outcome, rather than permit B to end
the sequential game at his worst (and B's best)
outcome {1.4). Similarly, at the previous node
(4,1), B would rationally move away from his
worst outcome in order to induce his next-worst
outcome at (2, 2), which would become the final
outcome in this sequential game because of A's

*Thus, the termination requirement is satisfied. This is why

the tree of Fig. 3 nced not be extended past this particular
node.

incentive to terminate the sequential move pro-
cess there. Finally, at the top of the tree, A
would rationally stay at (3, 3). his next-best
outcome, rather than precipitate a sequence of
moves and countermoves which would rationally
terminate at his next-worst outcome (2, 2).
Thus, A has no incentive to upsct the status quo
in the game of Fig. 3,

By symmetry, neither does B. Since ncither
player has a long-term incentive to move away
from (3. 3), this outcome is a nonmyopic equilib-
rium. It is for this reason that deterrence consti-
tutes a stable relationship between two equally
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powertful states, each with a credible and capable
retaliatory threat.

Deterrence is not stable, however, when only
one player has a credible threat. Applying
reasoning similar to the above to the second
structure of Fig. 2 (Called Bluff), it is easy to
demonstrate the Nation A, the player with a
credible threat, does have an incentive to move
from the status quo. If Nation A moves from
(3, 3) to (4, 2), then Nation B - the player lack-
ing a credible threat — will not rationally choose
to resist the incursion of A, The final outcome
implied by A’s departurc from the status quo,
therefore, is (4, 2}. Since Nation A prefers (4, 2)
to (3, 3), his incentive to depart is established. In
Called Bluff, then, deterrence is unstable and
the player whose threat is credible will gain an
advantage.

Interestingly, deterrence can also be stable
when ncither player’s deterrent threat is credible
[see Fig. 2(c)]. Under these conditions, neither
player will move to upset the status quo since the
other player, moving second, will rationally
counter-move to (DD) and force the first to
choose between his worst and next-worst out-
come. Since both Nation A and Nation B prefer
the status quo to either of these other two out-
comes, each lacks an incentive to upset it.

Nonetheless, as demonstrated in Zagare [26],
this conclusion rests upon the supposition that a
move fo, and through (DD) is both logically and
empirically possible. But at the strategic nuclear
level, these conditions arc not likely to be satis-
fied. In a nuclear crisis a decision to induce the
outcome associated with mutual punishment is
morc likely to terminate the sequential move
process, and a great deal more. Under these
conditions, therefore, neither player would
rationally make this choice. Consequently, not
fearing retaliation by a rational opponent, each
player has an incentive to upset the status quo in
order to gain an advantage. Clearly, deterrence
is not stable in a nuclear deterrence situation in
which each actor’s retaliatory threat lacks cre-
dibility

"To some extent all of the preceding conclusions can be
disturbed with slightly different assumptions about the exact
sequence of choices available to the players, their preferences
about the status quo, their relative power and capability, and
their information about the preferences of their opponent.
For the details, see Kilgour and Zagare [13] and Zagare [26].

4. The dynamics of escalation

In the preceding section 1 illustrated the logic
associated with the ‘theory of moves’ framework
by analyzing three situations of mutual deterr-
ence. In this section I shall extend this frame-
work to explore the dynamics of escalation.” For
the purpose of determining the conditions which
lead to stable deterrence in a crisis situation, I
posit a multi-level game in which the decisions
made at a beginning stage determine whether
that stage will be terminal, or merely a point
through which the play of the game proceeds.
This view of escalation is consistent with Kahn’s
[9, 10] concept of an escalation ladder, the pre-
vailing metaphor of the escalation process. In-
deed, the outcome matrix summarizing the post-
ulated decision sequence resembles a ladder, or
at least a series of steps progressing upward or
downward (see Fig. 4). As preliminary to a more
general examination of the escalation ladder, |
here explore the consequences for deterrence of
those games with but two steps, controlling, as
before, for variations in the credibility of each
player’s threat. In addition to providing an in-
sight into the dynamics of interstate escalation,
this extension of the theory of moves framework
will permit a further refinement of our under-
standing of the connection between threat
credibility and crisis stability.

4.1. Assumptions

As already noted, the underlying assumptions
which define the two-stage escalation game
studied here are reflected in the matrix of Fig. 4.
Specifically, I now amend the rules of play post-
ulated above and assume that:

(1) Each player begins by cooperating (C)
with the other. The simultancous choice of a (C)
strategy by each player establishes a status quo
outcome.

(2) Once at the status quo, either player may
defect (D) from coopcration.

(3) If one player defects, the other may con-
tinue to cooperate (C), he may match the first
player’s defection by responding in-kind and de-
fecting (D), or he may escalate (E) the conflict

“Alternative game-theoretic treatments of escalation can be
found in Brams and Kilgour [4] and O'Neill [17].
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NATION B
() (D)
() {6.6) 4.7 (£)
NATION A
(D) (7.4) (3.3) (2,3
(E) (5.2) (1, 1)

Fig. 4. Double Chicken. Legend: 7 = best, 6 = next-best, and so on.

by selecting a strategy qualitatively different than
the level of punishment associated with a choice
of (D).

(4) If the second player defects or escalates
(in response to the first's defection), the first may
retaliate with an escalatory move of his own.

(5) Whatever the sequence of choices, once
one player escalates, the other has the option of
matching this choice by also choosing to escalate.

(6)The game ends if both players initially
choose to stay, or as soon as one player chooses
to stay after the other defects or escalates, or
once both cscalate.

Natice that the four northwest and the four
southeast cells of Fig. 4 share the structure of the
generalized deterrence situation of Fig. 1. Fig. 4,
therefore, links two distinct 2 X 2 deterrence
situations by way of a common outcome. Specifi-
cally, the conflict outcome (DD) of the upper
(northwest corner} component game also serves
as the status quo outcome for the lower (south-
east corner) component game. By linking the
situations in this fashion, the interconnections of
two very different payoff structures can be ex-
plored.

In addition to these assumptions about the
nature and the sequencing of crisis decision-
making, 1 also make several assumptions about
the preferences of the players:

(7) As before, each player is assumed to pre-
fer to defect rather than to cooperate, given that
his opponent has cooperated initially. This as-
sumption provides each player with an immediate
incentive to move down (up?) the escalation
ladder away from the status quo.

{8) Each player prefers to escalate rather than
cooperate or defect, given that his opponent has
already defected. | make this assumption in
order to examine precisely those games with a
built-in dynamic toward escalation.

(9) Nevertheless, T assume that cach player
prefers to gain an advantage at the lowest poss-
ible level of conflict. For example, in Fig. 4,
Nation A is postulated to prefer outcome
{DC) —- which occurs when it defects initially and
Nation B fails to retaliate — to (ED) — which re-
sults when A escalates in response to a choice of
(D) by B, and B fails to retaliate by also choos-
ing (E).

To be sure, these assumptions do not exhaust
the set of reasonable postulates about the prefer-
ences of players in a two-stage game like this
one. These particular assumptions, however, pro-
vide both a useful starting point and a worst-case
scenario for the analysis of crisis decision-making.

Finally, ! continue to assume that the players
decide whether or not to defect from the status
quo in full anticipation of the consequences of
such a choice. In other words, the players are
postulated to make nonmyopic decisions which
take into account not only the immediate ramifi-
cations of their decisions, but also the long-term
consequences implied by their choices.

In order to determine the rational choice of
each player in a two-stage deterrence game,
therefore, a tree similar to that of Fig. 3, but
which reflects the added complexity inherent in
the escalation process, is required. Fig. 5, which
reflects assumptions (1) to (6) above, is one such
tree. In this case, the tree depicts the sequence
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A
(6.6)
§ D
B:
{6,6) (7.4
h) D E
(7.4) A:(3.3)

A (2,5

/N TN

3.3 B:(5,2) (2.5}

VAR

(5.2) (1. 1)

(L 1)

Fig. 5. Game tree representation of moves of the game of Fig. 4, starting with A at (6, 6). Key: § = Stay, D = Move by defecting;

E'=Move by escalating, —— = rational choice.

of choices implied by an initial departure from
the status quo by Nation A in the game given by
Fig. 4. Using a backward induction process simi-
lar to that outlined above, it is easy to show that
in this game, Nation A should choose to cooper-
ate initially. (The rational choice of each player

at each node is indicated by an arrow.) Should
Nation A stay at the original status quo, his
next-best outcome “6” is implied. But should he
defect and move to an immediately better out-
come (i.e. “77), B will rationally escalate, there-
by inducing A’s next-worst outcome. At this
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point, if the players are rational, the sequential
move process will terminate. Since A prefers the
original status quo to the outcome implied by the
scquence of rational moves and counter-moves,
he should stay at the status quo. By symmetry,
0 should Nation B. Thus, in the game of Fig. 4,
detcrrence is stable and escalation is not ra-
tional.

4.2. Some illustrative games

The two-stage deterrence game of Fig., 4 is
interesting in its own right. Notice that in the
2 X 2 component game comprising the northwest
section of Fig. 4, each player prefers to capitu-
tate should his opponent defect. Thus, this com-
ponent shares the structural characteristics of
Chicken [see Fig. 2{(c)]. The same is also true of
the component in the southeast section of Fig. 4.
In this region of the matrix, neither player pre-
fers to match an escalatory move by the other;
rather, each prefers to accept the outcome asso-
ciated with an advantage for his opponent (i.e.,
either {(DE) or (ED)). Thus, the structure of
Fig. 4 links, by way of a common outcome, two
games of Chicken. Or, put in a slightly different
way, in the game depicted by Fig. 4, each player
lacks a credible retaliatory threat at each stage of
the game.

That dcterrence is stable in the game of Fig. 4
is quite remarkable, Recall that deterrence is not
stable in Chicken when the conflict outcome is
postulated to be a terminal outcome. But in the
two-stage game linking component games with
the structural characteristics of Chicken, the in-

stability disappears. Intuitively, the reason for
this is straightforward. Each player is deterred
from upsetting the status quo in the first stage
because he prefers to avoid an end game which,
because of the postulated sequence of moves and
player preferences, favors his opponent. Thus,
deterrence can be stable in a linked game even
when stability is not characteristic of its con-
stituent parts. Surprisingly, then, in a two-stage
game in which neither player has a credible
threat at either stage, deterrence is stable.
Significantly, the stability exhibited by the
game of Fig. 4 evaporates when the threat of
cach player in the second stage of the gamc is
assumed to be credible. In the game of Fig. 6,
wherein neither player has a credible threat at
the initial stage but where each player’s threat to
escalate at the subsequent stage is indeed cred-
ible, deterrence is not stable. In fact, cach player
has an incentive to move from the status quo
although neither has an incentive to retaliate
should the other move first. In this game, then,
deterrence is unlikely and the outcome is un-

- certain.

The dynamics of this game illustrate what
Snyder [23] calls the ‘stability-instability’
paradox, namely the fact that the stability of an
end game (i.e. Prisoners’ Dilemma) may pro-
mote instability at a lower level of conflict. The
instability of the game of Fig. 6 is all the more
startling given its juxtaposition with the game of
Fig. 4. The only difference between these two
structures is the presence of mutually credible
threats in the latter case, but not in the former.
Thus, the lack of stability in the game of Fig. 6

NATION B
(C) (D)
(C) (6.6) (4.7 (E)
NATION A
(D) (7. 4) (3.3) (1.5)
(E) (5.1) {2.2)

Fig. 6. Chicken - Prisoncrs’ Dilemma. Legend: 7= best, 6 = next-best, and so on.
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can be directly attributed to the credibility of
each player’s deterrent threat in the end game!
Mutually credible threats, therefore, may be a
double-edged sword, promoting stability in some
cases and destroying it in others.

Given the above, it is quite plausible to sug-
gest that one reason for the series of superpower
crises over Berlin during the late 1950s and the
carly 1960s is the structural similarity between
the game given by Fig. 6 and the choices facing
Soviet and American decision-makers at the
time. As Quester {18] notes, one problem associ-
ated with the Eisenhower administration’s policy
of Massive Retaliation and its almost total re-
liance on nuclear deterrence was the fact that the
nuclear threat ‘might indeed be credible all-
around’. Thus, in a setting ‘where any military
initiative had to fall to the West rather than the
Soviet bloc’, Western leaders might be presented
with a very unpalatable choice: either nuclear
war or capitulation. In other words, given mutu-
ally credible escalatory threats, each side wouid
be deterred at the strategic level but, somewhat
paradoxically, would not be deterred from scek-
ing unilateral advantages at the margin.

But what if only one player has a credible
threat in the end game, thereby creating an
asymmetry of motivation? Fig. 7 depicts one
game exhibiting this characteristic, In this exam-
ple, each player’s threat is assumed to be cred-
ible in the first stage (Prisoners’ Dilemma), but
only Nation A’s threat is rational in the second
game (Called Bluff). As the arrow in Fig. 7

indicates, deterrence is not stable under these
conditions and the player with the credible threat
at the highest level (i.e. A) should gain the
advantage. Illustrated here is the dynamic im-
plicit in the notion of escalation dominance
[7,10] which I definc to be an asymmetry of
credibility in the final stage of a two-stage pame,
or in the first stage when both players have
credible threats in the final stage of a game.”
Clearly, asymmetries in a deterrence relation-
ship, such as the one exhibited by the game of
Fig. 7, are potential destabilizing forces in inter-
state politics. Precisely because one state might
be motivated to cxploit such an asymmetry, each
state in a mutual deterrent situation should fear
perceived or real inequalities of strategic
capability. As early as 1959, Morgenstern [16]
recognized that it was in the interest of the
United States for the Soviet Union to possess an
invulnerable sccond-strike force, and vice versa.
And today, it is precisely the instability imputed
to games like Fig. 7 that lies behind the objec-
tion of many strategic thinkers to the Strategic
Decfense Initiative under development in the
United States.

*Kahn [10, p. 290] defines escalation dominance to be ‘a
capacity, other things being equal, to cnable the side posses-
sing it to enjoy marked advantages in a given region of the
escalation ladder. .. It depends on the net effect of the
competing capabilitics on the rung being occupied, the esti-
mate by each side of what would happen if the confrontation
moved to these other rungs, and the means each side has to
shift the confrontation to these other rungs’.

NATION B
(<)
(C} (6.6) 3,7 ()
NATION A l
(D} (7.3) (4.4) (1,5)
(E) (5.2) 2.0

Fig. 7. Prisoncrs’ Dilemma — Called Bluff. Legend: 7 =best, 6= next-best, and so on.
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5. Results

Given the assumptions (1}-(9) noted above,
there are precisely 10 different two-stage deterr-
ence games. These game — which are listed in
Table 1 - are distinguished only by different as-
sumptions about the credibility of each nation’s
detcrrent threat at each stage of the game. Addi-
tional information concerning the outcome im-
plied by a theory of moves analysis is also con-
tained in this table.

A number of interesting insights into the
dynamics of escalation can be gleaned from
Table 1. First, notice that for each of thc three
two-stage games in which each player lacks a
credible retaliatory threat in the second and final
stage (i.e. games 1, 2 and 3), deterrence is stable
and cscalation is not rational. As illustrated
above by the double Chicken game of Fig. 4
(game 2 in Table 1), the absence of mutually
credible threats at the highest rung of the escala-
tion ladder may actually be a stabilizing force for
a deterrence relationship. Thus, deterrence
stability in the nuclear age may depend less upon
a fear by each player that his opponent will
respond irratiorally to an untoward action, as
many deterrence theorists have speculated (see,
for instance, [20, pp. 536-543|) than on the
expectation by ecach nation that the other will
respond optimally by escalating right up to the
final rung of the escalation ladder. In other
words, even when a player’s deterrent threat
lacks credibility, the ploy of feigning irratinality
may not be necessary to deter an opponent in a

multi-stage deterrence game similar to those
modeled here.

Besides these three games, there is only one
other game in which deterrence is stable and
escalation irrational (game 6). In this double
game of Prisoners’ Dilemma, each player has a
credible deterrent threat at each stage of the
game. Interestingly, deterrence is not stable in
the two other games (4 and 5) in which each
player’s threat is credible in the end game. Thus,
a mutually credible threat in the final stage of the
escalation ladder is neither necessary nor suffici-
ent for deterrence stability.

There are five games in Table 1 in which one
player enjoys escalation dominance. In four of
these games, one player possesses a credible
threat in the second stage while his opponent
does not {games 7, 8, 9, and 10). In each case,
the player whose threat is credible in the final
stage wins, no matter what the credibility rela-
tionship is at the first stage. Thus, it is clear that
escalation dominance confers an important
strategic advantage on the player who possesses
it.

Escalation dominance also plays a role in the
resolution of game 4. Here, however, the asym-
metry manifests itsclf in the first stage since each
player’s threat is credible in the second stage,
but only onc player’s threat (i.c. A’s) is credible
at the first stage. Consistent with the above, it
should be no surprise that deterrence is unstable
and that the dominant player should win.

Finally, it is worth pointing out that in none of
the postulated games does either player have an

Table 1
Two-Stage cscalation games and their solutions
Game First stage game Second stage game Solution Winner
1 Called Bluff/B Chicken (CC) Tie
2 Chicken Chicken (CC) Tic
3 Prisoners’ Dilemma Chicken (CC) Tie
4 Called Bluff/B Prisoners’ Dilemma (DC) A
5 Chicken Prisoners’ Dilemma (DCY or (CD) AorB
6 Prisoners’ Dilemma Prisoners’ Dilemma (CC) Tie
7 Called Bluff/B Called Bluff/A (CD) B
8 Called Bluff/B Called Bluff/B (DC) A
9 Chicken Called Bluff/B (DC) A
10 Prisonet’s Dilemma Called Bluff/B (DC) A

Notes: Called Bluff/A = B has credible threat/A is bluffing.
Calied Bluff/B = A has credible threat/B is bluffing.
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incentive to escalate, or even to retaliate, should
its opponent upset the status quo, in spite of the
built-in dynamic of these games toward escala-
tion. Put in a slightly different way. in no case is
it rational for the players to move very far down
the ladder. To be sure, such a result is partly a
function of the complete information assump-
tion. Given common knowledge of each other’s
prefercnces, the player with a long-term advan-
tage can easily be identified. Thus, in these
games, there is no need to acquire information
about the depth of the other’s resolve by taking
tiny, though potentially destabilizing, steps down
the ladder. On the other hand, this finding also
requires nonmyopic players. It is perhaps this
commodity, more than any other, that separates
crises — like Sarajevo in 1914 — which escalate
from those, like the Cuban missile crisis of 1962,
which are successfully managed [1]. As Theo-
dore Sorensen described the deliberations of
President Kennedy’s advisors during the missile
crisis:

We discussed what the Soviet reaction would
be to any possible move by the United States,
what our reaction with them would have to be
to that Soviet rcaction, and so on, trying to
follow each of those roads to their ultimate
conclusion (quoted in [8, p. 188]).

6. Summary and conclusions

In this paper 1 usc a theory of moves frame-
work to explore the dynamics of two-stage de-
terrence games. These games differ from other
applications of this framework to national secur-
ity questions in that the structural characteristics
of two distinct deterrence situations are linked
by way of a common outcome. It is through this
linkage process that the dynamics of the escala-
tory process are analyzed.

Several intercsting insights into the nature of
these games were discovered. First, it was found
that deterrencc is stable, and escalation is not
rational, as long as neither player in the second
game possessed a credible retaliatory threat. Not
only was this result unexpected, but it also stands
in stark contrast to the dynamics of a one-stage
game with these very characteristics.

Interestingly, no such pattern ¢xists when each

player’s threat in the second stage is credible. In
two cases, deterrence is unstable though escala-
tion beyond the first stage of the game is not
rational. Deterrence stability cxhibits itself only
when each player’s thrcat is credible in each
stage of the game.

It was also discovered that escalation domi-
nance — defined as an asymmetry of credibility in
the final stage of a two-stage game, or in the first
stage when both players have credible threats in
the final stage of a game — confers a distinct
advantage upon a player. In all five games hav-
ing this characteristic, the dominant player is
advantaged.

It should also be pointed out that in no case
could the players choose rationally to escalate a
crisis past the first stage of a two-stage game,
despite the tact that the games werc purposely
designed with a bias toward escalation. More-
over, this finding is invariant with respect to
credibility assumptions. The slippery slope down
the ladder may not be as slippery as commonly
thought.

Finally, it should be noted that this analysis is
intended as preliminary to a full extension of the
theory of moves framework to the subject of
escalation. There arc many ways in which the
present analysis can be extended and, indeed,
some of these avenues are currently being ex-
plored. One obvious dircction for expansion is
the examination of deterrence games of 3, 4 and
n stages. Others include controlling for varia-
tions in the capability of each player to hurt the
other with an escalatory move; or in the ability
of the players to control the sequential move
process by forcing the other to backtrack or
make the next move; or by examining the impli-
cations of the inadmissibility of certain moves.
As all of these avenues have proven to be fruitful
in understanding thc dynamics of single-stage
deterrence games [26], it will be interesting to
see what these other constraints imply for the
process of escalation.
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