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 THE STATE OF COOPERATION IN
 THEORIES OF STATE
 COOPERATION: THE EVOLUTION
 OF A CATEGORY MISTAKE*

 The Evolution of Cooperation. Robert Axelrod. New York: Basic
 Books, 1984, 241 pp.

 Collective Action. Russell Hardin. Baltimore, MD: The Johns
 Hopkins University Press for Resources for the Future, 1982,
 248 pp.

 Cooperation Under Anarchy. Edited by Kenneth A. Oye. Prince
 ton, NJ: Princeton University Press, 1985, 260 pp.

 by David E. Spiro

 By Robert Axelrod's own count, 236 papers, articles, chapters
 and books have built upon his work, The Evolution of Cooperation,
 between 1984 (its publication date) and September 1987.1 The idea of
 evolving cooperation using a "tit-for-tat" strategy in situations that
 might be modeled by the Prisoners' Dilemma game has gained
 widespread use and acceptance. From proof that Marx's conception of
 a class for itself is within the realm of the rational, to analysis of
 corporatist arrangements in small European economies, the iterated
 Prisoners' Dilemma has been relied upon heavily by theorists requir
 ing the possibility of cooperation.2 Also widespread are critiques of this

 * This essay was written under the auspices of the Center for International Affairs,
 Harvard University, and the Center for International and Comparative Studies,
 Brandeis University. The author thanks Hayward Alker, Robert Art, Robert
 Gilpin and Nicholas Ziegler for comments, and gratefully acknowledges fruitful
 discussions of "category mistakes" with Friedrich Kratochwil.

 1. Robert Axelrod and Douglas Dion, "Annotated Bibliography on The Evolution of
 Cooperation," mimeo, Institute of Public Policy Studies, University of Michigan,
 29 September 1987. Thinking on cooperation in the Prisoners' Dilemma goes at
 least as far back as Anatol Rapoport and Albert M. Chammah, Prisoner's
 Dilemma (Ann Arbor: University of Michigan Press, 1965).

 2. Richard J. Arneson, "Marxism and Secular Faith," American Political Science
 Review 79, no. 3 (September 1985): 627-640; and Peter Lange, "Unions,
 Workers, and Wage Regulation: The Rational Bases of Consent," in John H.
 Goldthorpe, ed., Order and Conflict in Contemporary Capitalism (Oxford:
 Clarendon Press, 1984).
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 theory of cooperation, but they seem to have been lost in the excitement.
 Social scientists, especially those who study international relations,
 have not paid enough attention to the very serious problems that are
 entailed in notions of cooperation explained by an iterated Prisoners'
 Dilemma. The theory of the evolution of cooperation neither helps to
 explain cooperation, nor meets its own normative goals of reconciling
 individual liberty with social optima. It is a theory that should be
 critically reexamined, especially in light of the attention it has drawn
 during the past half decade. In this essay I will argue that game
 theoretic interpretations rely upon added assumptions about limited
 foresight, social conventions and hierarchical relationships to such an
 extent that the model would be better off discarding game theory
 entirely. I will also argue that the criteria by which cooperative
 strategies are considered to be efficacious and capable of "evolution"
 are rampant category errors. Finally, I will argue that the presentation
 of empirical evidence in the books under review neither supports their
 theories of cooperation nor leads a reader to believe that the theories are
 useful for future research. I conclude by suggesting that cooperation,
 especially as applied to international political economy, is an ethno
 centric, normative concept that might not be a "social optimum" for
 international society.

 A Prisoners' Dilemma is a noncooperative "game," or situation,
 in which strategies leading to the best outcome for all players are not in
 the individual interest of each player. Figure 1 represents a two
 player, single-play Prisoners' Dilemma. The best possible payoff for
 one player is the worst for the other and vice versa. In the box to the
 upper left are the second best payoffs for each player, and this box
 represents the best collective outcome. This is known as a Pareto
 optimum because neither player can achieve a better result without
 making the other accept a worse result.

 It is not in the interest of either player, however, to choose
 cooperation. If player A thinks that player B will cooperate, then it is in
 player A's interest to defect. This defection would give player A the
 best possible payoff. Since both players A and B are rational strategic
 participants (their behavior is a means toward achieving their prefer
 ences, expressed as payoffs, and each takes into account the other's
 rationality), both will choose to defect. Defection is referred to as a
 "dominant strategy" (in this game), because no matter what the other
 player does, the individual's rewards for defection are greater than
 those for cooperation. The combination of strategies resulting in the
 payoffs represented by the box at the lower right of the diagram is a

 206 Journal of International Ajjairs
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 Figure 1
 The Prisoners' Dilemma
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 Nash equilibrium, in game theoretic terms, because neither player has
 an incentive to switch strategies.

 Thus, the dilemma in this game is that Pareto optimality does not
 coincide with the Nash equilibrium. The underlying dynamic is one of
 selfish interest rather than mutual trust and foregoing opportunity for
 the sake of realizing a common good. This dynamic is important to our
 understanding of social structures, because it is a direct challenge to the
 notion that individual interests are consistent with the overall interests

 of society. The Prisoners' Dilemma is a concept that is deeply
 disturbing to Liberals (as in Adam Smith, not those who drive Volvos)
 because no hidden hand aggregates individual acts of greed into a social
 optimum.

 Liberalism, as John Hall defines it, is a normative view of the
 world that calls for individuals to determine their own destinies. Hall
 writes:

 Liberalism considers individuals, seen as the seat of moral value, as of
 equal worth; it is held to follow from this that the individual should be
 able to choose his or her own ends in life. It is important to emphasize one
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 point immediately: liberalism may be morally neutral in regard to what
 ends people choose for themselves, but it is not morally neutral about the
 view that such choice is desirable.3

 It follows that the concept of "a dilemma of collective action" is
 deeply disturbing to Liberals, because the logical conclusion is that
 individuals should not choose their own ends. In such situations, the
 dilemma is that individuals choose actions that, when taken together,
 lead to socially suboptimal outcomes. The hidden hand does not work.
 It is therefore less than optimal (in dilemmas of collective action) that
 individuals be permitted to choose their own destinies individually.
 Liberal theories of cooperation, such as those under review, are
 essentially normative prescriptions for policies that allow as much
 individual choice as possible within the limits of the dilemma of
 collective action.

 Liberal theorists of international relations also seek to show why
 individuals, firms and states produce socially optimal outcomes when
 acting from self-interest. Yet there are dilemmas of collective action in
 the international arena as well. When individual states act in self

 interest, in many instances, the outcome is less than optimal. Some
 Liberal economists simply assume the automatic functioning of the
 hidden hand rather than admitting to public goods problems. Paul
 Samuelson, for instance, notes that a game (or social situation) in
 which "Adam Smith's Invisible Hand does contrive the maximum of

 well-being out of the motivation of selfishness ... is a lucky accident,
 unlikely to be realized in other social situations."4 Yet what should we
 learn from this? Samuelson writes:

 Game theory can throw light on one of the great needs of our age—the
 need for altruism. (In a more sentimental time, love might be the word.)5

 Following this observation, he lists as concepts for review, "Prisoners'
 Dilemma," "altruism and love" and "power."6

 A less naive group of theorists recognizes the Prisoners' Dilemma,
 but hypothesizes that if the game is played over and over, and if each
 individual follows a strategy of reciprocity, then the outcome will be
 cooperation rather than defection. These "cooperation under anarchy"
 theorists suggest ways by which self-interested action can lead to

 3. John A. Hall, Liberalism: Politics, Ideology and the Market (London: Paladin,
 1987), p. 2.

 4. Paul Samuelson, Economics (New York: McGraw Hill, 1961), pp. 506-507.
 5. Ibid.
 6. Ibid.

 208 Journal of International Affairs
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 socially optimal outcomes despite the dilemma of collective action. The
 goal, as in Adam Smith's The Wealth of Nations, is a system of natural
 liberty that produces economic growth through free commercial inter
 course. The problem is that when individual states choose their own
 destinies, the outcome for all is less than optimal.

 In the Liberal theory of domestic political economy, the socially
 optimal (Pareto) outcome is the best possible for each individual. The
 freedom of the individual to choose is constrained by the goal of not
 leaving others worse off. Yet in applying this concept to international
 relations it is the state rather than the individual that is the primary
 agent. The optimum is defined as the achievement of the best outcome
 for each state without making other states worse off. State preferences,
 not individual choices, are to enjoy the system of natural liberty.

 For the books under review, the dominant paradigm is infinite
 repetitions of the Prisoners' Dilemma with each player employing a
 strategy of reciprocity called "tit-for-tat." This strategy, suggested by
 Anatol Rapoport in the 1960s, involves each player's telling the other
 that he or she will defect for one move after the other defects, and
 cooperate for so long as the other cooperates.7 By credibly threatening
 to avenge defection by defecting and to reward cooperation by cooperat
 ing in a game that the same players engage in over and over, the
 potential punishments in the future outweigh the short-term benefits
 for defection. Thus, even egoists—players more concerned with their
 own interests than with the common good—can and will cooperate.

 Cooperation in an iterated Prisoners' Dilemma is achieved
 because present actions affect what the other player will do in the
 future, thus altering the payoff structure in the present. A tit-for-tat
 strategy will work so long as the payoffs for two rounds of mutual
 cooperation are greater than the payoff for one unilateral defection and
 one unilateral cooperation. This works because if player A defects
 while player B cooperates, then player B will retaliate by defecting in
 the next game, and the advantage of unilateral defection in the first
 game is offset by the opportunity cost of not cooperating in subsequent
 games. In other words, because each move affects future possibilities,
 and because future payoffs are assumed to be valued nearly as highly as
 present payoffs, there is no dominant strategy in the present for
 defection. It is, claim the tit-for-tat proponents, rational for an egoist to
 cooperate.

 Liberal theories of international relations seek to show that states

 will cooperate despite dilemmas of collective action. The implicit

 7. Rapoport and Chammah, Prisoner's Dilemma.

 Journal of International Affairs 209
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 assumption is that international domination is wrong, and the explicit
 conclusion is that the continuation of American hegemony is not
 necessary for future cooperation. Liberal theories of international
 relations are not morally neutral on the desirability of states choosing
 their own ends; and most of us would share these theoretical norms of
 desiring international cooperation, seeing domination as bad, and
 believing that individuals are the seat of moral value. Yet these theorists
 would agree that we must allow ourselves to be disappointed by our
 deductive and empirical understanding of the international political
 economy. A realistic understanding of the challenges facing the liberty
 of individuals (and by analogy, sovereign states) is more likely to
 empower the individual.

 Theories of cooperation ought to be either logically consistent or
 confirmed by empirical evidence; and the most useful theory would be
 both consistent and would stand up to the events of the world about us.
 If a theory is logically consistent, but it is not confirmed by observable
 evidence, then the theory might be heuristic. If a theory is confirmed by
 evidence, but it is not logically consistent, then it is a candidate for
 modification and further thought. But if a theory is neither deductively
 consistent nor confirmed empirically, then the most parsimonious route
 is to search for an alternative theory. It is my argument that Liberal
 theories are neither deductively consistent nor descriptive of observable
 facts. The books under review are cases in point.

 The Paradox of the Iterated Prisoners' Dilemma

 The motive for exploring the tit-for-tat strategy is explained by
 Robert Keohane in his definitive work After Hegemony. After deli
 neating all of the reasons that the Prisoners' Dilemma dynamic of
 international relations does not prevent collective action, Keohane
 writes:

 Rational-choice analysis is used in this book not to reinforce the
 conventional wisdom that cooperation must be rare in world politics, but
 to show that it can be pursued even by purely rational, narrowly
 self-interested governments, unmoved by idealistic concern for the com
 mon good or by ideological commitment to a certain pattern of interna
 tional relations. That is, rational egoists can have incentives to form
 international regimes. Prisoners' Dilemma and models of collective action
 help to demonstrate this point.8

 8. Robert O. Keohane, After Hegemony: Cooperation and Discord in the World
 Political Economy (Princeton, NJ: Princeton University Press, 1984), p. 78.

 210 Journal of International Affairs
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 In essence, then, Keohane accepts that the Prisoners' Dilemma is an
 important dynamic, and then he uses it to explain why cooperation is
 possible. There is something deeply paradoxical about an argument
 that claims a logical construct is both the problem and the solution.
 Either the paradox is only an apparent one, or some part of the
 argument is faulty. In the following pages, I will demonstrate that the
 latter possibility is the probable one.

 In Collective Action, Russell Hardin introduces the useful
 method of approaching the iterated Prisoners' Dilemma as a logical
 paradox. The paradox, quite simply, is that in a single-play Prisoners'
 Dilemma both players will defect, but if the game is repeated many
 times the players are expected to cooperate. Why should repetition
 make a difference? Hardin's study is an attempt to make the logic of
 cooperation in an iterated Prisoners' Dilemma internally consistent.

 Following Willard V. Quine's seminal essay, Hardin notes that
 paradoxes can be "veridical" or "falsidical."9 Veridical paradoxes are
 correct arguments; our sense of paradox is incorrect. For instance, in
 the Voters' Paradox, two of three voters prefer A to B, and two of the
 three prefer B to C, but a majority also prefers C to A.10 It is
 paradoxical only because we falsely expect the collective choice of
 individually rational voters to be transitive. Our expectations are
 incorrect, not the argument we call paradoxical. A falsidical paradox is
 explained by exposing the fault in the argument. For the statement "I
 always lie" to be true, part of it must be false. If the person making the
 statement is telling the truth, he exposes his claim to always lie as a
 falsehood. As Hardin notes:

 The Prisoners' Dilemma, however, is neither veridical nor falsidical. The
 sense of paradox that it conveys comes from two mingled misapprehen
 sions. One of these is similar to that informing the initial sense of paradox
 in the Voter's Paradox. The other misapprehension grows out of the
 problem of strategic interaction and the presumption of mutually
 expected rationality . . . (Hardin, p. 139).

 A sense of veridical paradox comes from the Prisoners' Dilemma
 because we assume that the forces driving it are individuals' rationali

 9. Willard V. Quine, The Ways of Paradox and Other Essays (New York: Random
 House, 1966), pp. 3-20.

 10. The earliest known presentation of the classic Voters' Paradox or "paradox of
 voting" may be found in M.J.A.N. Caritat, Marquis de Condorcet, Essai sur
 l'application de l'analyse à la probabilité des décisions rendues à la pluralité des
 voix (Paris: Imprimerie Royale, 1785). E.J. Nanson also provides an excellent
 explanation of the paradox in "Methods of Election," Transactions and Proceed
 ings of the Royal Society of Victoria 19 (1882):197-240.—ED.
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 ty—and thus egotistic concern for only their own payoffs—while our
 concern with the outcome as observers is completely different. We care
 not about an individual's payoff, but about the collective payoff of all
 players. The sense of falsidical paradox, claims Hardin, comes from
 the assertion in the Prisoners' Dilemma that a player is only rational if
 he or she takes the other player's rationality into account. The
 resolution, he writes, is that "Players in single plays of Prisoners'
 Dilemma cannot intentionally with logical certainty take more than
 their own payoffs into account unless there is a social or other overlay
 that alters the apparent payoffs in the game" (Hardin, p. 142). In a
 single play of the Prisoners' Dilemma, "there is self-evidently no
 notion of mutually expected rationality," but rather players have an
 "unstrategically self-interested strategy of choosing a totally dominat
 ing strategy," and that is to defect (Hardin, p. 151).

 Hardin's goal is not simply to explain the paradox, but to show
 that cooperation is logically possible. There is a class of apparent
 paradoxes, according to Quine, that depend upon both analytic and
 factual claims. These are resolved by showing that their conclusions are
 false, rather than that they do not exist. Hardin uses this methodology
 to show that cooperation in an iterated Prisoners' Dilemma is
 possible.

 The analogy he uses is called the Hanged-Man Paradox (which
 is explained here as the Doomed-Student Paradox). A student is told
 that sometime during the next week she will be given a surprise quiz at
 noon. "You will not know which day until the quiz is given," says the
 teacher. Favoring logical-thought games to studying, the student
 quickly realizes that the quiz cannot be given on Friday, because then
 she would know by the end of Thursday's class that it would be given
 the next day—there would be no surprise. Since Friday is out of the
 question, she reasons, it cannot be given on Thursday either, and by
 extension it cannot be given on any day. This reasoning is false because
 the doomed student accepted the possibility that there would be no quiz
 at the end of her proof, but not during the proof. If it is a logical
 possibility that there might not be a quiz, then this must be taken into
 account throughout the argument. Given the possibility that there
 might not be a quiz, it could be a surprise on any day.

 Playing tit-for-tat in an iterated Prisoners' Dilemma poses a
 similar problem of backwards regression, but without the apparent
 false reasoning of the Doomed-Student Paradox. Suppose that a game
 series will last for five iterations. On the last (fifth) game, there are no
 future payoffs, so players will see the game as if it were single-play.
 They will defect. On the fourth game, knowing that there is no

 212 Journal of International Affairs
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 incentive to cooperate, they will also play as if it were a single-play
 Prisoners' Dilemma, and so on back to the first game.11 R. Duncan
 Luce and Howard Raiffa do not accept this argument because "It is not
 'reasonable' in the sense that we predict that most intelligent people
 would not play accordingly."12

 Hardin sets out to prove the case for cooperation, saying of Luce
 and Raiffa "I think their 'sense' is right and that it has compelling
 grounds" (Hardin, p. 146). Using the analogy of the Doomed-Student
 Paradox, he claims that the argument is incorrect because its putative
 logic rests on assumptions for which certainty is not possible. These
 assumptions are (1) that an individual is certain of the termination of
 the game, (2) that an individual knows the other player has come to the
 same logical conclusion to defect, and (3) that the other player will
 follow this logical conclusion and defect. Should the other player
 cooperate for one move, an individual would have to question assump
 tions two and three. Like the doomed student, the surprise inherent in
 seeing the other player cooperate would cast doubt on the process by
 which one had decided to defect.

 There are three problems with Hardin's analysis. First, Hardin
 is in effect saying that for cooperation to take place one player must
 assume a leadership role. Recall he had postulated that "Players in
 single plays of Prisoners' Dilemma cannot intentionally with logical
 certainty take more than their own payoffs into account unless there is
 a social or other overlay that alters the apparent payoffs in the game"
 (Hardin, p. 142). Though his analysis is aimed toward another
 conclusion, Hardin resolves the paradox by demonstrating that "a
 social or other overlay that alters the apparent payoffs" may be a
 rational strategy for one of the players. This does not show that
 strategic behavior makes cooperation a rational outcome. Instead, it
 demonstrates that egoists may cooperate in a social structure that alters
 their payoffs.

 A second problem with the analysis is that it comes dangerously
 close to a tautology. Mutual defection in the iterated Prisoners'
 Dilemma is rational and logically consistent with the assumptions
 upon which it is based until someone cooperates. Thus, defection is
 rational in the absence of cooperation, and cooperation leads to the
 logical possibility of cooperation. A restatement of Hardin's "proof'
 might be that it is rational for a player to cooperate so long as all other

 11. R. Duncan Luce and Howard Raiffa, Games and Decisions (New York: Wiley
 1957), pp. 94-102.

 12. Ibid., pp. 100-101.

 Journal of International Affairs 213
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 players cooperate. It is rational for each to cooperate because each is
 better off by cooperation when all others cooperate. In other words, all
 are better off when all cooperate. This is a restatement of the problem,
 not a solution to it. It is the nature of the Prisoners' Dilemma that all

 are better off if all cooperate. The problem is precisely that we cannot
 expect such cooperation to occur.

 A final problem with Hardin's analysis is that it requires
 trimming with Occam's Razor.13 We are expected to believe Hardin on
 the basis of his claim that there exists a class of paradoxes that are
 resolved by falsifying their arguments rather than their conclusions. In
 the case of the Doomed-Student Paradox, this is clearly true; but what
 is the reason for assuming that the iterated Prisoners' Dilemma must
 be treated in a similar manner?

 Since Hardin sets out to explain cooperation using Quine's
 notions of paradoxes, he might have followed Quine's conclusions. The
 Prisoners' Dilemma might be a falsidical paradox because the argu
 ment that individuals will cooperate in iterated plays is wrong. The
 paradox stems from the fact that deductively there will be no coopera
 tion in a Prisoners' Dilemma unless it is played to infinity (an
 unreasonable assumption for mortal players), or we change the nature
 of the game by adding assumptions about uncertainty, bounds on
 rationality, etc. Or it might be a veridical paradox (as in voting
 preferences) because the Liberal notion that individual choice be
 consistent with collective choice is a bad expectation. Finally, the
 Prisoners' Dilemma might be an antinomy that, as in Quine's
 antinomies, should lead us to think in new ways—to transcend our
 present understanding of how the world works. Yet Hardin has made
 no attempt to change our understanding of cooperation or of game
 theoretic interpretation. He is content with a complicated explanation
 of why individuals can cooperate after all.

 Axelrod and many of the authors in Cooperation Under Anarchy
 presume that states are rational enough to follow and recognize in
 others a complicated tit-for-tat strategy, but they are not rational
 enough to calculate a backwards regression from the end point (i.e., if it
 is rational to defect on the last move, then it is rational to defect on every
 move before it). Keohane's assumption is that:

 rational players would not go through the contorted calculations neces
 sary for this perverse and self-defeating result to obtain; and it is certainly

 13. The principle known as Occam's Razor (also known as the law of parsimony)
 states that entities must not be multiplied beyond what is necessary.

 214 Journal of International Affairs
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 difficult to believe that ordinary players, outside of the theorist's office,
 would do so.14

 Common sense dictates that actors in the real world do not act in the

 way game theorists dictate. These theories are useful as heuristic tools
 that illustrate the underlying dynamic of interactions between states;
 they are not hard and fast models.15 But if we agree that these are the
 ground rules for debate, and that we may presume rationality only up
 to a certain point in the Prisoners' Dilemma model, then what is the
 justification for presuming that rationality goes as far as a tit-for-tat
 strategy, but not beyond? Why can we not presume that rationality
 only goes as far as recognizing the egotistic efficacy of defecting in the
 Prisoners' Dilemma, and not beyond? At what point is rational
 strategy constrained by myopia? It is reasonable to assume that states
 act as if they recognize certain situations as a Prisoners' Dilemma, and
 such an assumption is easily verifiable by empirical evidence. It is not
 reasonable to assume that states act as if they employ and react to
 tit-for-tat strategies, and that assumption is difficult to justify by
 observing the world around us.

 This dilemma of knowing where to abandon theory and admit the
 existence of an imperfect world is very similar to the problem facing
 theorists of international moral philosophy. Scholars concerned with
 what Charles Beitz calls "the implications of . . . ideal theory for
 international politics and global change in the nonideal world" must
 pick and choose from the realities of immorality.16 For example, in
 proposing a normative theory of moral conduct for a world in which
 states possess nuclear weapons, moral philosophers accept a certain
 degree of immorality as a given—the weapons exist and leaders
 threaten to use them—and propose ideal solutions that are not a part of
 our objective reality (or else there would be no need to propose them).17
 Given that these theories are ideal norms for a nonideal world, not
 deductive or empirically based theories, it is little more than a matter of
 convenience as to where the theories depart from reality and assume
 morality. Similarly, it is difficult to justify on non-normative grounds

 14. Keohane, After Hegemony, p. 75.
 15. This is argued by Duncan Snidal, "The Game Theory of International Politics,"

 in Cooperation Under Anarchy.
 16. Charles R. Beitz, Political Theory and International Relations (Princeton, NJ:

 Princeton University Press, 1979), p. 170.
 17. One example is Henry Shue, "The Morality of Deterrence," First Fulbright

 Anglo-American Colloquium on Ethics and International Affairs, University of
 St. Andrews, Scotland, September 1984. See also, James Fishkin "Theories of
 Justice and International Relations: The Limits of Liberal Theory," ibid.

 Journal of International Affairs 215
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 why advocates of "cooperation under anarchy" choose a certain point
 in the logical extensions of Prisoners' Dilemma to claim that "contorted
 calculations" are difficult to believe. Perhaps the reason that they face a
 problem analogous to one in international moral philosophy is that
 both groups of scholars face a quandary of where to set the boundary
 between the world we observe and the world we would like to observe.

 The Evolution of a Social Strategy

 Axelrod's The Evolution of Cooperation largely ignores the
 paradox in attempting to demonstrate the efficacy of the iterated
 Prisoners' Dilemma with empirical evidence (discussed below) and
 formal reasoning.18 Yet if the book's title accurately represents Axel
 rod's intent, the main point of the volume is not only that tit-for-tat
 strategies are possible, but indeed, that they can, will and do evolve.
 Because the point of the book is the evolution of cooperation, Axelrod
 had to demonstrate that tit-for-tat would grow, prosper and spread in
 a hostile environment.

 To prove that this is possible, Axelrod proposes that "if a rule is
 collectively stable, it is territorially stable" (Axelrod, p. 160). This
 requires proof that tit-for-tat strategies withstand "invasion" by nasty
 strategies, and eventually take them over. The presumption of this
 exercise, as in the computer tournaments by which Axelrod judged the
 efficacy of tit-for-tat, is that positional dominance is the criterion by
 which we should measure the success of strategies followed for reasons
 of relative gains. In addition to making this presumption, Axelrod had
 to change the payoff structure that he employed in the computer
 tournaments so that more of an advantage would accrue to tit-for-tat
 strategies when players cooperate with one another in early plays. The
 "invader" was a fairly nice strategy from the tournament.

 To test the robustness of tit-for-tat, I wrote a computer program
 following Axelrod's descriptions. A matrix of ninety-nine players
 moved against its four neighbors (to its north, south, east and west) and
 then adopted the strategy of whichever neighbor thus far had the
 highest cumulative score (or kept its own strategy if it had the highest).
 Ninety-nine of the players began with tit-for-tat strategies, and one
 lone player in the middle defected no matter what his neighbors had
 done on the previous move. The payoff structure was the same as in

 18. Axelrod does address the problem by noting "This reasoning does not apply if the
 players will interact an indefinite number of times" (p. 10) and by emphasizing a
 minimal present discount rate on future payoffs. Nonetheless, his first tournament
 had a definite and known end point.

 216 Journal of International Affairs
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 Axelrod's tournament. By the sixth generation, nearly half of the
 players had adopted the defecting strategy. In this particular tourna
 ment, tit-for-tat rebounded because small clusters of cooperating
 strategies that were not exposed to defection eventually gained posi
 tional superiority. The resulting "evolution of cooperation," however,
 depended upon three crucial assumptions. The matrix had to be large
 enough to protect clusters of cooperating players from defecting
 players, the payoffs had to arbitrarily reward continued cooperation
 much more than the benefits of unilateral defection, and the players
 had to discriminate bilaterally (i.e., they could defect toward one
 neighbor while cooperating with another).

 The point here is not whether cooperation can indeed evolve, but
 rather that unreasonable assumptions—assumptions that are not logi
 cally consistent with the theory of cooperation—must be held in order
 to prove such evolution. Tit-for-tat works well when others do it too.
 Cooperation is good for the individual so long as others also cooperate
 and can be punished for defecting. The problem is that in applying
 these findings to the real world, we can no longer assume that other
 players will cooperate. Nor can we pretend that the interactions for
 which the Prisoners' Dilemma is an underlying dynamic are like
 two-player round robins. And, most emphatically, we cannot and
 should not pretend that social strategies evolve because they are
 naturally fit.

 That tit-for-tat cooperation can survive and even evolve in
 laboratory experiments or in computer simulations is due entirely to
 the intellectual constructs we employ to design the parameters of the
 experiments. The very idea that we can change the payoff structures of
 the Prisoners' Dilemma, or that we can change the rules by which
 strategies invade one another is representative of the fact that human
 relationships determine the outcomes of social strategies. Anarchic
 though they may be, neither domestic nor international society is
 analogous to a natural environment that selects the fittest.

 A silly cartoon by Gary Larson depicts a bovine creature with two
 long antelope-like horns, sitting in a library and reading a book titled
 How To Avoid Natural Selection,19 It is funny because of the paradox
 presented by an animal that can enter a library and read, and yet is
 subject to Darwinian laws of evolution.20 Social strategies are not

 19. Gary Larson, "Self Help Section for Animals," Chronicle Publishing Company,
 1984.

 20. Indeed, Ryle proposes that many jokes are funny by virtue of the fact that they are
 philosophical "category mistakes." Gilbert Ryle, "Categories," in A.G.N. Flew,
 ed., Logic and Language, second series (Oxford: 1953), pp. 65-81.
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 subject to Darwinian laws. Social strategies and genes belong to
 completely separate and distinct categories. Genes are selected by
 survival and reproduction in an environment that is not created by the
 creatures they bring forth. By contrast, the meaning of politics is (in
 part) the means by which human communities come to an agreement
 on the future of their polity, or the means by which one part of society
 foists its conception of the polity upon a dominated sector of society.
 Human societies are not natural environments in which social strate

 gies evolve because of "natural" selection.
 Social Darwinism is not only incorrect; it has been thoroughly

 discredited by the horrible political movements that have sought to
 legitimate racism, sexism and even genocide in the name of expediting
 "natural selection." Although Axelrod's intent was to show how
 tit-for-tat might make for a better world, it is nonetheless deeply
 disturbing that this new form of Social Darwinism has been accepted so
 uncritically. The idea that policies or norms evolve because they are the
 most fit to survive is extremely dangerous for Western social scientists
 to propose, no matter how admirable their normative intent may be.

 Even if the intent of a theory of cooperation is to show that it can
 evolve, though not in the Darwinian sense, there are serious epistemo
 logical problems and possible category mistakes. Evolution of social
 structures is something that cannot be held as a constant by social
 scientists.21 Hardin cites the example of Quine's argument that
 language cannot be called a convention (Hardin, p. 159). Social
 conventions must be agreed upon and the meanings of them must be
 shared. This implies that language (or some method of transmitting
 meaning and agreement) cannot itself be a shared convention.22 By
 analogy, we cannot use social forces to explain the evolution of social
 forces.

 Hardin gets around this problem by considering only the plausi
 bility of those conventions that already exist. His argument for
 tit-for-tat is that once it becomes a social convention to cooperate so
 long as all others do so, it is no longer rational to abuse the convention
 by defecting. There is a very strong presumption here that tit-for-tat
 already can be expected by every individual of every other individual.
 Although this sort of argument is successful in avoiding the problems of
 "language as convention," it too contains an antinomy.

 21. See, for example, Friedrich Kratochwil, "Of Systems, Boundaries, and Territo
 riality: An Inquiry into the Formation of the State System," World Politics 39,
 no. 1 (October 1986): 27-52.

 22. William Van Orman Quine, Word and Object (Cambridge, MA: MIT Press,
 1960).
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 The logical falsity in Hardin's argument comes in his modeling of
 human society as anarchic and egoistic, while presuming that conven
 tions exist and are enforced. If such a complex social structure must be
 presumed in order to argue for the efficacy of cooperation in the
 Prisoners' Dilemma, then what is the utility of presuming that social
 situations are anomic, not subject to domination or violence, and
 governed by assumptions of self-interest and relative gain? Is it not
 simpler and more elegant to describe cooperation in social situations
 characterized by the Prisoners' Dilemma as stemming from the
 strictures of society—which include the social attributes of morality,
 altruism, fear of domination, and occasionally, a pernicious propensity
 toward violence?

 And if the efficacy of tit-for-tat as a social convention promotes
 cooperation within societies, how are we to use this model for the study
 of international relations? The presumption of self-interested states in
 an anarchic world is not nearly so easy to cover over with the pabulum
 of social convention. As Hardin notes:

 In a large-number group or a society in which single-play Prisoners'
 Dilemma is encountered repeatedly and anomically so that one cannot
 identify one's adversary-partner in any play, and cannot expect others
 honestly to reveal how they choose in plays of the games, and does not
 meet the same adversary in sequential encounters—under these condi
 tions there can be no conventional outcomes, and narrowly self-interested
 members of the group would never play cooperatively (Hardin, p. 189).

 Hardin's analysis of collective action is hardly a prescription for
 cooperation in world politics.

 Axelrod's Tournament

 Thus far, I have delineated deductive critiques of Hardin's and
 Axelrod's deductive theory. Axelrod's thesis, however, is not limited to
 deductive explication. He also presents a variety of evidence to support
 the possibility of cooperation in the Prisoners' Dilemma, though one
 might raise an objection to calling this evidence strictly "empirical."
 The evidence consists of a computer tournament, an analysis of trench
 warfare during World War I, and a chapter on biological systems,
 which is theoretical (presenting tit-for-tat as a game theoretic inter
 pretation of Darwin) and cites examples from various bacteria, viruses
 and cancers as support. I have commented on the falsity of Social
 Darwinism, and will briefly discuss the chapter on trench warfare
 below. In this section, I will examine the success of tit-for-tat in the
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 computer tournament, which serves as the primary contribution that
 Axelrod makes to social science literature.

 Axelrod hosted a competition, in which fourteen North American
 (save for one Swiss) social scientists and a mathematician submitted
 decision rules for a round robin of Prisoners' Dilemma, played 200
 times with each of the other strategies and with a strategy of random
 moves. Players were awarded five points for unilateral defection, three
 points for mutual cooperation, one point for mutual defection and
 nought for unilateral cooperation. Thus, the player that succeeded in
 mutual cooperation for a round of 200 games was awarded 600
 points.

 Tit-for-tat was the winner of the tournament, with an average
 score of 504 points against all other players. The eight highest players
 had strategies with "nice" rules, meaning that none of them was the
 first to defect until very near the end of the series. One reason for doing
 so well, as Axelrod points out, was that the "nice" strategies each got
 about 600 points with each of the other strategies. In other words, the
 success of cooperative strategies depended upon the presence of other
 cooperative strategies in the environment. What Axelrod does not point
 out is that "nice" strategies did not do well against the "nasty"
 strategies (the latter were also brutish, and the median of their program
 length was shorter). The "nasty" strategies scored an average of 364
 against themselves (371 if the random strategy is excluded), while
 "nice" ones scored only 353 against the "nasty" strategies. This simply
 means that if everyone cooperates, all will do better; and that is, again,
 a restatement of the problem of collective action.

 As Axelrod points out, "The nice rules did well in the tournament
 largely because they did so well with each other, and because there
 were enough of them to raise substantially each other's average score"
 (Axelrod, p. 34). In fact, had tit-for-tat played against the five
 lowest-scoring strategies, it would have scored an average of only 364
 points, which would have been lower than the random strategy. What
 surprised Axelrod was that "Even expert strategists from political
 science, sociology, economics, psychology and mathematics made the
 systematic errors of being too competitive for their own good, not being
 forgiving enough, and being too pessimistic about the responsiveness of
 the other side" (Axelrod, p. 40). An alternative observation would be
 that expert observers of human nature did not expect others to
 cooperate, which might indicate that such cooperation is unlikely in the
 real world.

 For the second tournament, participants were not only given the
 results of the first competition, but were advised that tit-for-tat won
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 because of "its property of never being the first to defect ('niceness') and
 its propensity to cooperate after the other player defected ('forgiveness'
 with the exception of a single punishment)" (Axelrod, p. 42). Once
 again, many of the strategies submitted were cooperative. "More than
 half of the entries were nice, so obviously most of the contestants got the
 message from the first round that it did not pay to be the first to defect"
 (Axelrod, p. 43). Contestants in the second round, however, also knew
 that nicer and more cooperative strategies (e.g., "tit-for-two-tats,"
 which defects only after two consecutive defections by the other player)
 would be submitted, and by such strategic thinking: "The people who
 drew Lesson One [be nicer] suffered in the second round from those
 who drew Lesson Two [there will be nicer people]" (Axelrod, p. 47).
 Exploiting cooperative strategies hurt the exploiters as well as the
 exploited. For Axelrod, the lesson to be learned is that all are better off
 if they cooperate. Yet, to reiterate my point, there has never been any
 question about whether all will be better off if all cooperate. This
 second round does not demonstrate that individual players will be
 cooperative, but it does tell us that if enough players follow tit-for-tat
 rules and ignore the game's end point, then high scores are to be had by
 cooperating with them.

 Yet by what logic should we evaluate a strategy according to its
 score? Is it not the point of game theory that players maximize only
 their own payoffs? The concept of a tournament in which there is a
 "winner" goes against the epistemology of game theory. It may be a
 reasonable way to measure success, but if it is, then we should admit
 this criterion of success to all of our analysis. Once we begin to consider
 that some players are winners of tournaments while others are losers
 we are forced to reconsider the rules of Axelrod's experiment. What
 would have been the outcome if gaining temporary positional advan
 tage meant more to players than simple maximization of payoffs?
 What would have happened if payoffs for "big" players were different
 from payoffs for "small" or "weak" players? What would have
 happened if the number of players employing a strategy was the mark
 of that strategy's success?

 Empirical Studies

 Both The Evolution of Cooperation and Cooperation Under
 Anarchy make strong claims of testing the tit-for-tat strategy with
 history as empirical evidence. Axelrod examines trench warfare during
 World War I, and proposes that hostile soldiers developed a "live
 and-let-live" system of cooperation that is best explained as a tit—
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 for-tat strategy. That this chapter relies almost exclusively on a single
 book by a British sociologist detracts from our sense of history's being
 used as a true empirical test.

 As Joanne Gowa has pointed out in her excellent review of The
 Evolution of Cooperation, even Axelrod's single source on trench
 warfare cannot be properly interpreted as confirming the thesis of
 tit-for-tat.23 And other scholars have suggested that a fuller knowledge
 of trench warfare during World War I might have elicited quite
 different conclusions.24 Indeed, the extent of destruction and the
 wholesale waste of human life during World War I point to the
 historical evidence refuting the theory of natural evolution of coopera
 tion, despite what might have been happening on a smaller scale in the
 trenches.

 Historical evidence, carefully treated, is the strength of Coopera
 tion Under Anarchy, edited by Kenneth Oye. Oye is careful, in his
 introductory chapter, to delineate the several dimensions and game
 theoretic strategies for cooperation, and to emphasize that these are
 among the many possible ways to explain cooperation. Of these games
 and strategies, the iterated Prisoners' Dilemma is only one, and it is not
 forcefully confirmed by any of the excellent studies that constitute the
 remainder of the volume. Robert Jervis, for instance, points to the
 reasons for cooperation during the Concert of Europe while accentuat
 ing the important differences between empirical reality in international
 relations and the construct of the iterated Prisoners' Dilemma. Stephen
 Van Evera's excellent essay on "Why Cooperation Failed in 1914,"
 phrases his explanation in game-theoretic terms. Yet he argues
 persuasively that the dissimilarities between the iterated Prisoners'
 Dilemma and the actual conditions of international relations make "the

 cult of the offensive," misperceptions and asymmetric capabilities
 much more powerful reasons for cooperation, or the lack of it. The one
 essay that does propose an understanding of cooperation through the
 iterated Prisoners' Dilemma model, by Downs, Rocke and Siverson,
 finds that outcomes are extremely sensitive to "noise" in the system,
 and that arms races are explained by misinterpretation and tension.

 In the equally instructive essays on economic affairs by John
 Conybeare, Oye, and Charles Lipson, the crucial variables for explain

 23. Joanne Gowa, "Anarchy, Egoism, and Third Images: The Evolution of Coopera
 tion and International Relations," International Organization 40, no. 1 (Winter
 1986): 167-186.

 24. Barry Posen and Robert Art pointed this out to the author in conversation.
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 ing cooperation are the ways that international relations differ from
 game-theoretic constructs. And except for Lipson's piece on debt
 rescheduling, the essays focus for the most part on the failure of states
 to cooperate. The concluding chapter by Axelrod and Keohane
 contains an unresolved tension between the atomism and faith in

 tit-for-tat by Axelrod on the one hand, and Keohane's emphasis on the
 need for institutions to solve dilemmas of collective action on the other.

 For them, the failure to cooperate in each of these case studies merely
 illustrates that "myopic self-interest can be disastrous. Yet both sides
 can potentially benefit from cooperation—if they can only achieve it"
 (Oye, p. 231).

 This would seem to be a fairly big "if' in light of the lack of
 strong evidence in this volume to suggest historical instances that might
 validate the theory of tit-for-tat leading to cooperation. Axelrod and
 Keohane prefer to analyze why each case study failed to evolve into
 cooperation, and suggest that such problems might be solved in the
 future by international regimes and institutions.

 Here we must step back for a moment and ask ourselves why one
 would stick to a framework of an iterated Prisoners' Dilemma if it

 provides only one explanation of cooperation among many—and not a
 comparatively strong explanation. If a theory is logically compelling,
 but it is not confirmed by empirical evidence, then it might be useful to
 examine that evidence in order to explain why the theory has not
 worked. For instance, thirty years ago most theorists presumed that the
 Earth was round, yet the orbit of one of the first American satellites in
 space deviated from the path predicted by this theory. It turned out that
 the Earth has a slight pear-shaped bulge to it. But it is still useful to
 think of the Earth as round. Does the empirical evidence presented in
 Cooperation Under Anarchy lead us to believe that it is useful to think
 of cooperation in international relations as an iterated Prisoners'
 Dilemma? Most of the evidence suggests that our attention should be
 directed toward other research agendas.

 Another reason to examine evidence that contradicts a theory
 might be to show that the theory is essentially correct, but it is not
 complicated enough to predict certain types of events. The theory of
 gravity does not predict the aerodynamics of jet planes, but it is not
 incorrect. Instead, it is a very important theory that must be taken into
 account along with other theories such as the effects of jet engines on
 vertical lift, and so on. The theory of gravity is still fairly useful. Does
 the empirical evidence presented in Cooperation Under Anarchy lead
 us to believe that it is useful to think of the iterated Prisoners' Dilemma

 as a first-order approximation of cooperation in international rela
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 tions, which must be revised by taking other theories into account?
 This is a matter of judgement. Axelrod and Keohane seem to think so,
 and others might disagree.

 Axelrod and Keohane are extremely forthcoming in acknowledg
 ing that tit-for-tat did not play much of a role in the empirical chapters
 of Cooperation Under Anarchy, and indeed the volume was devoted to
 many more dimensions affecting cooperation than the single issue with
 which this review is concerned. Why do they conclude by suggesting
 that the iterated Prisoners' Dilemma might be a model for future
 cooperation? Perhaps the motive is normative. Many of us want to live
 in a world of evolving cooperation. And this leads us to the question of
 whether that is necessarily a normatively desirable goal.

 Why Cooperate?

 Cooperation is good for those caught in a Prisoners' Dilemma,
 but it is not always for the good of all. In the literal story of two
 prisoners who will serve a minimal sentence if neither rats on the other,
 the social optimum is clearly much different from the preferences of the
 prisoners. So too in international relations is it possible that policy
 coordination is good only for the small club of wealthy nations who do
 the cooperating. For the enemy of a cooperating alliance, for the
 nations that owe money to banks agreeing to reschedule, and for the
 less developed nations who are dependent upon the industrialized
 world, cooperation may be the worst possible outcome. The world
 consists of many interests, and though NATO, the Group of Seven and
 the nations with large international banks may control the majority of
 wealth and power, the majority of people in the world will likely
 have different views from American theorists on the desirability of
 cooperation.

 To the extent that we can agree on the goal of cooperation, and to
 the extent that the dilemma of collective action limits the liberty of
 individuals, the Liberal project of empowering the individual is better
 served by observing the nasty realities of life. No less a Liberal theorist
 than Adam Smith recognized that there are some ventures individuals
 would not willingly pay for, yet such ventures would be beneficial to
 each individual if the state taxed each one to finance and provide the
 ventures. One example for Smith was national defense. No hidden
 hand in the market would bring defense about, yet he thought that
 defense was more important to individual welfare than opulence.
 Though Smith's goal was a "system of natural liberty," he was, in the
 words of a recent work, "an historical realist and a political pragma
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 tist."25 For Smith, the conclusion was (despite his earlier work on
 altruism in The Theory of Moral Sentiments) that in certain cases the
 government must impose choices on individuals.

 If cooperation is to be promoted while safeguarding the rights of
 individuals, then our goal is best attained by recognizing the impor
 tance of power and social hierarchy in explaining cooperation. If our
 goal is simply to explain cooperation, then we are best served by
 moving toward more subtly nuanced theories. Cooperation is best
 explained by politics and sociology. It is brought about partially
 because of domination (i.e., hegemony in international relations), and
 by virtue of social conventions.

 Formal models do not always explain political events better than
 the old-fashioned method of presenting logical argumentation in
 language that everyone can understand. The concept of the Prisoners'
 Dilemma is best left as a way of communicating quickly the idea of
 situations in which the Nash equilibrium is not synonymous with the
 Pareto optimum. There is little explanatory utility in developing the
 model further than this.

 Charles Perrow recently wrote that:

 the challenge that economists have presented by their foray into the world
 of organizations . . . evokes the menace of the novel and film The Invasion
 of the Body Snatchers, in which aliens occupy human forms, but all that
 we value about human behavior—spontaneity, unpredictability, selfless
 ness, plurality of values, reciprocal influence, and resentment of domina
 tion—has disappeared.26

 Social scientists should follow his admonition. Economic concepts are
 useful as analogies. Concepts such as economistic rationality are easy
 ways to convey meanings, but such concepts are not in themselves
 explanations for politics or cooperation.

 25. Richard F. Teichraeber, III, 'Free Trade' and Moral Philosophy: Rethinking the
 Sources of Adam Smith's Wealth of Nations (Durham, NC: Duke University
 Press, 1986), pp. 168-169.

 26. Charles Perrow, Complex Organizations, 3rd ed. (New York: Random House,
 1986), p. 257.
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