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ABSTRACT
Cycles of Conflict

“Cycles of conflict” occur when conflict first escalates, then de-
escalates, with this pattern possibly repeated again and again. A dynamic
model, based on the theory of moves, is used to analyze cyclicity patterns in
the 78 2 x 2 strict ordinal games.

The model distinguishes 42 noncyclic games from 36 cyclic games,
which are broken down into three categories: strongly cyclic, moderately
cyclic, and weakly cyclic. For each of these categories, the effects of
“moving power,” which is the ability to continue moving when the other
player must eventually stop, are indicated.

Moving power is shown to be irrelevant in a game postulated to model
bombing campaigns waged by the United States against North Vietnam in
the latter part of the Vietnam war. However, North Vietnam’s mis-
perception of U.S. preferences made it think that it was playing a different
game in which its moving power was effective, which probably prolonged
the war. More generally, moving power is not effective in a majority of
cyclic games; even those in which it is effective need not result in physical
cycling unless there is incomplete information about which player possesses

this power.
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Cycles of Conflict

1. Introduction

There has been a dearth of research, grounded in rational-choice
models, on wars and other recurrent conflicts that cycle: the level of conflict
first escalates, then deescalates, with this pattern possibly repeated again and
again. Instead, rational-choice modelers have concentrated on problematic
games, like Prisoners’ Dilemma or Chicken, to explain why rational players
find it so difficult to extricate themselves from conflict. Or they have
analyzed repeated play of these games to explain how cooperation may
evolve (Axelrod, 1964). None of these models, however, explains why
players would cycle in and out of conflict.

In politics, one observes cyclic conflicts at both the both domestic and
international level. Thus, the racial, religious, and ethnic strife in places like
South Africa, Northern Ireland, and Yugoslavia are primarily cases of
domestic conflict, although there has been considerable outside intervention
in all these situations. International conflict that has recurred in cycles or
waves includes that between Israel and the Arab countries, India and
Pakistan, and—over the last several centuries—England, France, and
Germany. The human toll of these recurrent conflicts has been enormous.

In international relations, there has been a spate of literature purporting
to explain such conflicts. This has been particularly true of “long cycles” of
peace and war (Modelski, 1987; Rosecrance, 1987; Goldstein, 1988;
Thompson, 1988), which has led to a vigorous debate about their statistical
foundations and empirical validity (Beck, 1991; Goldstein, 1991).! Whereas

1A wide-ranging review of the literature on longitudinal patterns (e.g., Kuznets cycles
and Kondratiev waves) in economics and politics is given in Berry (1991), who
concludes that there is strong evidence of cyclical behavior.
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this work is primarily inductive—focusing on demographic, economic,
political, technological, and territorial factors—I propose here a deductive
rational-choice model, rooted in game theory, to explain cycles of conflict.

To model cyclic conflict, I begin with the 78 distinct 2 x 2 strict ordinal
games in which two players, each with two strategies, can strictly rank the
four outcomes from best to worst. I distinguish “cyclic” games, of which
there are 36, from “noncyclic” games, of which there are 42, showing that all
cyclic games cycle in either a clockwise or counterclockwise direction but
not in both directions.

I then divide the 36 cyclic games into three mutually exclusive
categories—strongly cyclic (9 games), moderately cyclic (18 games), and
weakly cyclic (9 games)—depending on whether neither, one, or both
players does immediately worse as the game cycles. These different
categories of cychicity may be thought of as measuring the “friction” of
cycling. Thus, a strongly cyclic game is essentially frictionless, because
each player, in switching strategies when it has the next move, always does
immediately better as play moves around the 2 x 2 matrix.

The game-theoretic analysis I employ to explicate the logic of cycling
1s based on the “theory of moves” (Brams, 1992). In an earlier incarnation,
this theory was used to define various equilibrium and power concepts
(Brams, 1983), based on the notion that players look ahead in a game of
complete information to ascertain whether it is rational to move from an
initial outcome. Here I use the theory instead to model the dynamics of
cycling, without reference to where play starts but with reference to where it
may terminate and whether, on this basis, it is it better for a player to

continue to move or to stop.
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Among other findings, I show how an asymmetry in capabilities
between two players, based on “moving power,” may enable one player to
implement a preferred outcome by wearing down its opponent through
repeated cycling. Such power, if effective in a game, may be a more
important source of instability than the kind of cyclicity (strong, moderate,
or weak) that a game possesses. For even in a weakly cyclic game, wherein
each player’s move does not always leads to an immediately better outcome,
moving may be better for a player than staying in order to force an opponent
to terminate play at a preferred outcome.

Outcomes at which play terminates in cyclic games do not necessarily
coincide with Nash equilibria—the standard concept of stability in
noncooperative game theory—because the theory of moves assumes
different rules of play from those postulated in classical game theory.
Whether the new rules better capture the move possibilities of real players,
caught in cycles of conflict, is ultimately an empirical question.

To address this question, I define “cycles of conflict” to include the
alternation of periods of relative calm with major disruptive events over
many years, such as the 36 years spanning the six wars between Arabs and
Israelis from 1948 to 1984. But I also include as cycles alternating periods
within a single war or prolonged period of conflict, such as the intermittent
use of bombing by the United States, and of ground offenses by North
Vietnam, in the Vietnam war between 1965 and 1972.

Indeed, it is this empirical case to which I apply the cyclic-conflict
model. The game I posit that was played is a moderately cyclic one, in
which neither player can gain from the exercise of moving power. What,

then, explains the long duration of the war?



I believe that North Vietnam, lacking complete information about U.S.
preferences, misperceived that “real game.” Instead, it thought it was
playing a game in which moving power is effective in inducing a better
outcome for the player who possesses it. This misperception forced both
players, each thinking it could outlast the other, to reject any settlement until
January 1973. Ironically, the peace treaty that was finally signed differed
little from that which had been proposed several years earlier.

2. Cyclic Games and the Theory of Moves
Consider the ordinal versions of Prisoners’ Dilemma (PD) and Chicken

shown at the top of Figure 1. In each game, I assume that the two players,

Figure 1 about here

Row and Column, can rank the four outcomes from best to worst. (Ignore
for now the arrows in these games.) Because the players do not rank any
two outcomes the same—that is, there are no ties between ranks—these are
strict ordinal games.

In each game, Row and Column are assumed to be able to choose
between the strategies of cooperation (C) and noncooperation (C). The
choices of strategies by each player lead to four possible outcomes, ranked
by the players from best (4) to worst (1). The first number in the ordered
pair that defines each outcome is assumed to be the ranking of Row, the
second number the ranking of Column. Thus, outcome (3,3) in both games
is considered to be the next-best for both players, but no presumption is
made about whether this outcome is closer to each player’s best (4) or next-

worst (2) outcome.



Figure 1

Two Noncyclic Games: Prisoners’ Dilemma and Chicken

Prisoners’ Dilemma

Column
C C
C |33 - (49
Row T l

C |4]D) « (22

Chicken
Column
C C
C (33 —» (24
Row T d
C |42 « @

Key: (x,y) = (payoff to Row, payoff to Column)
C = cooperate; C = not cooperate
4 = best; 3 = next best; 2 = next worst; 1 = worst

Nash equilibria in pure strategies underscored

Arrows indicate direction of cycling (with blockages indicated)
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The dilemma in PD is that both players have a dominant strategy of
choosing C: whatever strategy the other player chooses (C or C), C is better;
but the choice of C by both players leads to (2,2), which is Pareto-
nonoptimal, or worse for both players, than (3,3). In addition, (2,2) is a
Nash equilibrium:? neither player has an incentive to move unilaterally
from this outcome because it would do worse if it did, whereas (3,3) is not
stable in this sense.

In Chicken, there are two Nash equilibria in pure strategies, (4,2) and
(2,4), both of which are Pareto-optimal since there are no other outcomes
better for both players. But each player, in choosing its C strategy associated
with the Nash equilibrium favorable to itself [(4,2) for Row, (2,4) for
Column], risks the disastrous (1,1) outcome (should the other player also
choose E).

Whereas the unique Nash equilibrium in PD is Pareto-nonoptimal, in
Chicken there is a conflict between two Pareto-optimal Nash equilibria, (4,2)
and (2,4), one favoring Row and the other Column. Moreover, in both
games the (3,3) “compromise” outcome is not a Nash equilibrium, making it
difficult to justify as a rational outcome in either game.

Important as PD is for modeling destructive stalemates like arms races,
and Chicken for modeling confrontation situations like international crises,
these games are not apt models of situations in which playérs may cycle in
and out of conflict. Moreover, repeated play of these games offers little
insight into such cycles. Rather, the emphasis in the repeated-play literature

is on how cooperation might evolve over time—and the robustness of

2Technically, this equilibrium is defined by the strategies that yield this outcome, not the
outcome itself.
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strategies like “tit-for-tat” in sustaining this evolution (Axelrod, 1984)—
rather than on what strategic factors might induce cycling.

The very nature of cycles suggests that any models to explicate them
must be dynamic in nature. For this purpose, 1 will build on the theory of
moves (TOM), whose application to 2 x 2 strict ordinal games is developed
in detail elsewhere (Brams, 1992; for an overview, see Brams and Mattli,
1993).

One tenet of TOM is that if players have complete information and
recognize that a game will cycle, they will act strategically to prevent this
from occurring, under the assumption that they will be no better off, and
perhaps worse off (e.g., because of transaction costs), returning to the initial
outcome. Although I abandon this tenet here in order to try to explicate a
rational basis of cycling, I retain the framework of TOM, substituting rule 6
(given in section 4) that permits cycling for a rule that forbids cycling.

Classical game theory, by assuming that players choose strategies
simultaneously in the normal (matrix) form, does not raise questions about
the rationality of moving or departing from outcomes—at least beyond an
immediate departure, a la Nash’s concept of an equilibrium. In fact, most
real-life games do not start with simultaneous strategy choices but
commence at outcomes. One question TOM raises is whether a player, by
departing from an outcome, can do better not just in an immediate or myopic
sense but, instead, in an extended or nonmyopic sense.

I illustrate the perspective TOM offers on this question with PD and
Chicken later and also show that these games are not cyclic. These are only
two of the 78 2 x 2 strict ordinal games that are structurally distinct in the

sense that no interchange of the players, their strategies, or any combination



of these can transform one of these games into any other.? These 78 games
represent all the different configurations of payoffs in which two players,
each with two strategies, may find themselves embedded. The first four
rules of play of TOM that I apply to these games are the following:

1. Play starts at an outcome, called the initial state, which is at the
intersection of the row and column of a 2 x 2 payoff matrix.

2. Either player can unilaterally switch its strategy, and thereby
change the initial state into a subsequent state, in the same row
or column as the initial state.* Call the player who switches player
1 (P).

3. Player 2 (P2) can respond by unilaterally switching its strategy,
thereby moving the game to a new state.

4. The alternating responses continue until the player (Pl or P2) whose
turn it is to move next chooses not to switch its strategy. When
this happens, the game terminates in a final state, which is the

outcome of the game,

Note that the sequence of moves and countermoves is strictly alternating:

first, say, Row moves, then Column moves, and so on, until one player

3For complete listings of the 78 games, see Rapoport and Guyer (1966} and Brams (1977);
for a partial listing that excludes the 21 games with a mutually best (4,4) outcome, see
Brams (1983, pp. 173-177; 1992).

4I do not use “strategy” in the usual sense to mean a complete plan of responses by the
players to all possible contingencies allowed by rules 2—4, because this would make the

normal form unduly complicated to analyze. Rather, strategies (C and C in PD and
Chicken) refer to the choices of players that define a state, and moves and countermoves
to their subsequent strategy switches from an initial state to a final state in an extensive-
form game, as allowed by rules 2-4. This framework is developed in detail in Brams
(1992) and illustrated in Brams and Mattli (1993). For other approaches to combining the
normal and extensive forms, see Hamilton and Slutsky (1988) and Mailath, Samuelson,
and Swinkels (1991). «




stops, at which point the state reached is final and, therefore, the outcome of
the game.>

The use of the word “state” is meant to convey the temporary nature of
an outcome, before players decide to stop switching strategies. I assume that
no payoffs accrue to players from being in a state unless it is the final state
and, therefore, becomes the outcome (which could be the initial state if the
players choose not to move from it).

To assume otherwise would require that payoffs be cardinal rather than
ordinal, with players accumulating them as they pass through states. I
eschew this assumption in part because I think payoffs to players in real-life
games cannot generally be quantified and summed across the states visited.
More significant, payoffs in most political games I know depend
overwhelmingly on the final state reached. Thus, it is not the arduous task of
running for office that most politicians prize but the reward of getting
elected.

Rule 1 differs radically from the corresponding rule of play of a
normal-form game, in which players simultaneously choose strategies that
determine an outcome.¢ Instead of starting de novo with strategy choices, I
assume that players are already in some state at the start of play and receive
payoffs from this state if they stay. Based on these payoffs, they must
decide, individually, whether to change this state in order to try to do better.

To be sure, some decisions are made collectively by players, in which

case it would be reasonable to say that they choose strategies

3 Although one could allow for backtracking, I do not do so here because my purpose is to
analyze conditions under which cycles—not just back-and-forth movements—occur.

6Consequently, games like PD and Chicken are not the same games when played
according to the new rules, which explains why the outcomes predicted by TOM may
differ considerably from the Nash equilibria, as I will illustrate later. :




simultaneously, or coordinate their choices. But if, say, two countries are
coordinating their choices, as when they agree to sign a treaty, the important
question is what individualistic calculations led them up to this point.” The
formality of jointly signing the treaty is the culmination of their negotiations,
covering up the move-countermove process that preceded it. This is
precisely what TOM is designed to uncover.

To continue this example, the parties who sign the treaty were in some
prior state, from which both desired to move—or, perhaps, only one desired
to move and the other could not prevent this move without hurting itself.
Eventually they may arrive at a new state (e.g., after treaty negotiations) in
which it is rational for both countries to sign the treaty that has been
negotiated.

Put another way, almost all outcomes of games that we observe have a
history. My interest is in explaining strategically the progression of
(temporary) states that lead to a (more permanent) outcome, which may
include cyclical behavior.

Of course, what is “temporary” and what is “more permanent” depends
on one’s time frame. I use the phrase “more permanent,” rather than simply
“permanent,” to underscore the obvious point that nothing in the world is

permanent. Less obvious, a state that persists for a week, say, in a crisis may

"By focusing on the calculations of individual players, I eschew the “cooperative”
viewpoint in game theory, which assumes that players can make an agreement that is
binding and enforceable. If this is the case, they need only be concerned with how to
divide up the surplus, accruing from their cooperation, in some equitable or otherwise
reasonable manner. But their decision to cooperate in the first place, in my view, should
emerge as the result of “noncooperative” individualistic calculations, which would inform
the players, for example, that such an agreement is stable instead of just assuming this to
be the case. Building cooperative game theory on noncooperative foundations is what is
known as the “Nash program” in game theory. Itis a program that I endorse and consider
consistent with TOM, which primarily offers a different basis for making the
individualistic calculations of noncooperative game theory.
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be permanent enough to represent an outcome in the analysis of crisis
behavior, whereas a week for most historians is not long enough to qualify
as even a state (unless it is exceedingly eventful and gives payoffs to the
players for being there).

However defined empirically, I start play of a game in a state, at which
players accrue payoffs only if they remain in that state so that it becomes the
outcome of the game. If they do not remain, they still know what payoffs
they would have accrued had they stayed; hence, they can make a rational
calculation of the advantages of staying or moving. They move precisely
because they calculate that they could do better by switching states,
anticipating a better outcome when the move-countermove process finally
comes to rest.?

The choice of a state, and what constitute future states and eventually
an outcome, depends on what the analyst seeks to explain. The time
perspective of most political scientists probably ranges between about a
week (e.g., in analyzing a crisis) and a generation; journalists are more likely
to think in terms of hours and days, whereas the span of most historians
varies from a few years to a century or two.

Rules 1-4 say nothing about what causes a game to end but only when:
termination occurs when a “player whose turn it is to move next chooses not
to switch its strategy” (rule 4). But when is it rational not to continue
moving, or not to move from the initial state at the start? The next rule of

play provides a sufficient condition for cycling not to occur:

5. If, at any state in the move-countermove process, a player whose

81 assume that their mental calculations of advantage and disadvantage precede, and
therefore serve as the basis of, their actual physical moves. Whether physical moves are
necessary is discussed later. .
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turn it is to move next receives its best payoff (i.e., 4), it will not.

move from this state.

Rule 5, in fact, precludes cycling in 42 of the 78 2 x 2 games, 21 of
which contain a mutually best (4,4) state. As illustrations of other noncyclic
games, consider PD and Chicken in Figure 1, wherein the arrows indicate
moves and countermoves in a clockwise direction. In PD, for example,
starting at (3,3), note that Column does immediately better by moving to
(1,4), and Row by moving from (1,4) to (2,2). Although Column does not
do immediately better moving from (2,2) to (4,1), the real problem is that
(4,1) is Row’s best state, so Row would never have an incentive to move on
if the process reached this state from (2,2). I refer to this halt in cycling as
blockage, which is shown by the blocked arrow from (4,1) to (3,3) in Figure
1.

Similarly, if play moves in a counterclockwise direction, there will be
blockage when Column tries to move from (1,4) to (3,3). According to rule
3, therefore, neither Column nor Row will move initially from (3,3), because
each will eventually encounter blockage. Moreover, if either player stops
the process at (2,2) before there is blockage, it does worse than at (3,3).

This is the kind of argument I and others have developed, based on the
rules of TOM, to show that (3,3) in PD is a “nonmyopic equilibrium.” But

my point here is a different one—namely, that PD is a game that will never

9The original argument can be found in Brams and Wittman (1981)), which was extended
in, among other places, Brams (1983), Kilgour (1984, 1985), and Zagare (1984). Marschak
and Selten (1978), Brams and Hessel (1982), and Hirshleifer (1985) have investigated
related equilibrium concepts, based on different rutes of play that define a game (Gardner
and Ostrom, 1990). Almost all the so-called refinements of Nash equilibria, including
subgame perfection, assume a finite extensive-form game. By contrast, the building
block of the present analysis, a cyclic game (to be defined in the text}, is not finite—it
may cycle indefinitely. Hence, the extensive-form game is not defined, so most of the
Nash refinements are not applicable. :




cycle. Independent of the initial state—it need not be (3,3)—players will, as
they move, run into blockage at either (4,1) or (1,4), depending on whether
the direction of their movement is clockwise or counterclockwise. From
these states, according to rule 5, Row and Column will never move on.

Likewise in Chicken, as shown by the arrows in Figure 1, if Column
moves initially from (3,3) to (2,4), Row from (2,4) to (1,1), and Column
from (1,1) to (4,2), blockage will occur at (4,2) before returning to (3,3);
blockage will occur in a counterclockwise direction at (2,4). Cycling,
therefore, is not rational in this game either, making both PD and Chicken
noncyclic.

But what about the 36 2 x 2 cyclic games, in which blockage does not
occur according to rule 5? I next show that in these games cycling can occur

in only one direction.

Theorem L. Ifa 2 x 2 strict ordinal game is cyclic, cycling can occur
either in a clockwise direction or in a counterclockwise direction but not in

both directions.

Proof. On the left-hand side of Figure 2, I show the four

Figure 2 about here

placements of the best payoffs for Column (4) that preclude cycling in either
a clockwise direction (top matrix) or a counterclockwise direction (bottom
matrix), as indicated by the blockages of the arrows. In the top left-hand
matrix, for example, where Column obtains a 4 at both the main-diagonal
entries, cycling in a clockwise direction is irrational, because the process

will stop when Column obtains its best payoff, as shown by the blockages of

the arrows emanating from these states. Likewise, in the bottom left-hand
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