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METHODOLOGY AS IDEOLOGY: SOME COMMENTS ON ROBERT
AXELROD’S THE EVOLUTION OF COOPERATION

di Andrew Gelman®

1. Introduction -

. Robe;rt Axelrc.)d’s The Evolution of Cooperation (1984) is an extremel
influential work in the application of game theory to political science Thjé
book uses theory, computer experiments, and historical exaniples to idt;,ntify
the bfaneﬁts of cooperative strategies in the iterated prisoner’s dilemma The.
bof)lf s longest historical example is a model of cooperative'behavior ar.non
Bn_tl.sh and German soldiers in First World War trenches; The model is g— |
pealing both intellectually, as a solution to a behavioral puzzle, and emotioﬁ-
ally, because it seems to bring some sense to a scary and confu;ing subject
Ho.weVer, a c.loser look reveals serious problems with the application' of
the pljlsoner’s d.ﬂemma to this particular historical situation, which in turn
cjalls into question the claims made about the importance of" the prisoner’
dilemma in studying cooperation in general, d i
The fupdamental problem Axelrod was studying is cooperation. From a
psycho_loglcal or economic point of view, why do people cooperate \;.rith each
other (instead of acting purely selfishly, which would give them short-term
‘penef%ts, at the very least)? A historian might study cooperation as it has ex-
%ste‘d in past societies, and a sociologist might consider the settings in which
mc_:hwduals follow cooperative and noncooperative roles, From a political-
science Perspective, the natural question is how to promote cooperation — this
is behavior that is essential to the functioning of any political system, to avoid

- Hobbesian war of all against all.
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From a game-theoretic standpoint, cooperation has always been viewed
as a puzzle and has been given names such as the «free rider problem» and
the «tragedy of the commons» (Hardin, 1968). These scenarios have the
following properties: 1) if everyone behaves cooperatively, then they will
all do reasonably well, 2) any individual will do even better by behaving
selfishly, but 3) if all (or even many) of the individuals behave selfishly, all
will suffer, even the selfish ones. Social scientists often refer to this as a
“prisoner’s dilemma”, by analogy to a different cooperation problem that
we will not go into here. Figure 1 shows a formal expression of the game.

The key question in settings described by this mathematical formulation
is, why do people cooperate at all in situations like this, or, to reframe it
more constructively, how can we construct social systems fo encourage
cooperation? In the long term, cooperation makes sense, but in the short
term, it pays to not cooperate. How can cooperative short-term behavior
occur? Several answers have been suggested. Psychologically, people seem
to feel more comfortable cooperating with people they know, and this has
been studied experimentally by economists and psychologists (Dawes,
Kragt, Orbell, 1988). In situations wllere cooperation is important {for ex-
ample, in a business) or even a matter of life and death (for example, in the
military), it is considered crucial to set up 2 “team spirit”.

However, in other settings, most notably in the economic sphere, the in-
centives to not cooperate are so strong that psychological motivation does not
seem enough. Cooperation can then be enforced through governmental action
or private binding agreements (which themselves typically require govern-
mental presence to be enforceable). These situations where cooperative be-
havior requires outside enforcement are called “externalities” in the termi-
nology of economics.

Axelrod’s interest was slightly different, however. Rather than study
settings where cooperation is automatic, or where cooperation needed out-
side enforcement, he was interested in intermediate scenarios in which co-
operative behavior was risky and unstable but developed anyway. This
seems to describe much of human interactions — when the rules break
down, people can act brutally, but stable societies are greased by a layer of
trust. '
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Fig. I — Game-theoretic expression of the prisoner’s dilemma

Payoff matrix for Player 1 Payoff matrix for Player 2
Player 2 Player 1
cooperates? ' cooperates?
Yes = no ' yes no
Player 1 yes +5 - -l10 Player 2 yes +5 +10
cooperates? cooperates? )
ne +10 -5 no -10 -5

The above table expresses the so-called “prisoner’s dilemma™ in game-theoretic frame-
work, Each of two players has the option to cooperate or not, and their “payoffs” are
determined by the actions of both players.

First consider Player 1’s payoff matrix: he or she has no control over Player 2’s action. If
Player 2 cooperates, Player 1 will do better by not cooperating (thus giving a payoff of
+10 rather than +35). If Player 2 does not coaperate, Player 2 will do betier by not coope-
rating (thus giving a payoff of -5 rather than -10). Thus, whether or not Player 2 will
cooperate, Player 1 is better off not cooperating.

Now look at Player 2’s payoff matrix: this player also is better off not cooperating, no
matter what Player 1 does. So the optimal action for each player is to not cooperate.

But now consider both payoff matrices together. If both players do not cdoperate, then
they will each get payoffs of -5. But if they both cooperate, then they would each get +5.
Here is the dilemma: if each player acts in his or her best interest, then they‘will both be
worse off. However, if the two players can communicate in some way, then they can
perhaps agree in advance and get the benefits of cooperation. -

in his book, Axelrod made a three-part argument. First, at the level of
pure game theory, he argued — and presented evidence for the claim — that a
strategy called “tit for tat” (Tft) was effective in a game consisting of re-
peated plays of the prisoner’s dilemma. The Tft strategy is defined as fol-
lows: begin by cooperation, and then at each step do what your oﬁponent
did in the previous step. Second, Axelrod argued that this strategy was ef-
fective in important real-life settings where these games arise. His central

. example was the behavior of soldiers in trench warfare in the First World

War (an example perhaps.chosen because it is well-documented and was a
relatively stable system for years, which would presumably allow things to
settle info equilibrium states if there were any). The third step of Axelrod’s
argument was evolutionary: because Tft was effective, it would be natural
for organisms that developed this strategy to survive and reproduce; hence,
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one would expect this strategy to prevail in nature. We do not discuss this
third step further here.

2. Axelrod’s application of the prisoner’s dilemma to trench warfare

Axelrod looked at trench warfare in the First World War, which, as de-
tailed in the fascinating book by Tony Ashworth (1980), had ongoing exam-
ples of cooperative behavior amidst a violent, anti-cooperative structure. The
soldiers in the two opposing armies can be considered as two players in a
game, in which at each step a player can cooperate by nof shooting at the
other side. Axelrod’s basic argument goes as follows: at each step, a player is
better off if he does not cooperate (that is, if he shoots), since this has the
chance of eliminating an enemy soldier. However, if both sides were some-
how to agree to cooperate, then they would both be better off, since none of
them would be shot. Empirically, the two sides did in fact cooperate despite
the many obstacles placed in their path. We shall briefly describe the story of
the trench-warfare cooperation (as related by Ashworth in great detail} and
then return to the game-theoretic analysis.

The First World War started in the summer of 1914 when the Germans
invaded Belgium. By the late fall of that year, the war in the Western Front
(France and Belgium) had stabilized and the two sides (Germans and their
allies on one side, French and British and their allies on the other) were fac-
ing each other behind trenches. The soldiers were expected to shoot at each
other from the trenches but in many instances avoided doing so, and Christ-
mas, 1914, featured many instances of the two sides meeting peacefully be-
tween their front lines. As described by Ashworth, the commanders on both
sides did not like this and ordered the soldiers to shoot at each other. At some
point, this pattern also switched to cooperation in many places, with soldiers
shooting to miss on purpose (and at the same time demonstrating their ability
to do harm by aiming at precise targets).

Throughout the war, the commanders tried different strategies — for ex-
ample, rotating troops more quickly in and out of the front lines — to stop the
troops from getting friendly with the enemy. The most effective strategy ap-
peared to be sending the soldiers on raids into the enemy trenches. This put
them in a kill-or-be-killed situation in which cooperation was essentially im-
possible.

This pattern — soldiers who do not want to fight and commanders who .

force them to do so — has been reported throughout history, as has been noted
by the popular military historian John Keegan (1976); for example, officers
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in the Napoleonic Wars stood behind their troops with bayonets to force them
toward the enemy. In the Second World War, a famous study by Colonel
Marshall (1947) estimated that only one-quarter of the US soldiers in a posi-
tion to fire their rifles actually did so (although this finding has been questio-
ned; see Spiller, 1988). This behavior has been attributed to fear and a sense
of isolation, as well as simple sclf-preservation, since firing your gun can
make you a target.

Now we return to Axelrod’s argument, which is an attempt to explain
theoretically the cooperation described by Ashworth. Given the immediate
risks of cooperation, how did the soldiers so many times develop coopera-
tive social structures without the possibility of binding agreements? Axel-
rod suggests they were following the Tft strategy: starting by cooperating,
and then continuing to cooperate as long as cooperation was followed on
the other side. In the trench warfare example, this means: do not shoot until
your- opponent shoots. If your opponent shoots, shoot back, but then stop
shooting if he stops. In the terminology of game theory, Tt works because
trench warfare is a repeated-play game. In a single play, the dominant
strategy is non-cooperation — that is the essence of the tragedy of the com-
mons or the prisoner’s dilemma. But when the game is played repeatedly, it
is beneficial to establish a pattern of cooperation, a point that Axelrod illu-
strated with a simulation in which, out of a large selection of game strate-
gies, Tft performed best. The simulation was performed in an “evolutio-
nary” way, with the more successful strategies “reproducing” to reflect the
popularity of success, and Tft performed even better as time went on and
the alternative, non-cooperative strategies diminished in the population.

To summarize the argument: soldiers spontaneously developed coopera-
tion strategies despite the short-term advantages of shooting at the enemy.
This behavior is “explained” or at least can be modeled by a repeated-play
prisoner’s dilemma game, in which cooperative strategies will grow to do-
minate. With a large population of such players, the norm of cooperation
becomes stable, to the extent that, in the First World War, commanders had
to actually change the rules of the game (for example, by forcing soldiers to
make raids) in order to eliminate cooperative behavior. This argument is
appealing because it explains otherwise baffling behavior (how did the sol-
diers develop the norm of cooperation without the ability to directly com-
municate or make agreements) and also, from a moral point of view, it .
gives some hope that cooperation might be possible in a hostile world.
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3. Why trench warfare is actually net a prisoner’s dilemma

Having summarized Axelrod’s argument, we now explain why we think it
is mistaken. The model’s key assumption is that an individual soldier bene-
fits, in the short term, from firing at the enemy. (In the terminology of the
prisoner’s dilemma, to cooperate is to avoid firing, and the model assumes
that, whatever the soldiers on the other side do, you are better off firing, that
is, not cooperating.) Thus, elaborate game-theoretic modeling is needed to
understand why this optimal short-term behavior is not followed. In fact,
however, it seems more reasonable to suppose. that, as a soldier in the
trenches, you would do better to avoid firing: shooting your weapon exposes
yourself as a possible target, and the enemy soldiers might very well shoot
back at where your shot came from (a point mentioned by Marshall). If you
have no short-term motivation to fire, then cooperation is completely natural
and requires no special explanation. This is an example of a sophisticated
mathematical mode! being created to explain behavior that is perfectly natu-
ral. In fact, if any games are being played, they are between the soldiers and
the commanders on each side of the front line, with many of the soldiers
avoiding combat and the commanders trying to enforce it.

' Trench warfare is a setting in which both sides benefit in the immediate
sense from cooperation, so that no subtle game-theoretic models are needed
to explain it (although, as a practical necessity, some coordination is needed
to establish the exact forms of cooperation, as described by Ashworth).

If the explanation of cooperative behavior in the trenches is indeed so
obvious, then how could a researcher as clever and well-read as Axelrod
get it so wrong (and how could his book have been so widely praised)? To
start with, in any theoretical formulation there is a natural bias toward con-
ventional roles. In game theory, it is usual to think of the two sides in a war
as opponents. And, indeed, in the grand strategy of the First World War,
this might be reasonable (although even this is complicated, since it has
been argued that France lost the war by winning it). But on the front line, it
is not at all clear that shooting an individual German would help a given
British soldier.

Another reason why Axelrod might have been led to construct his com-
plicated model is that, historically speaking, cooperation among soldiers on
opposite sides of a battle has been unusual, and thus an elaborate explana-
tion might seem to be required. However, this does not really address the
question of whether his fundamental assumptions are reasonable. From the
perspective of game theory, other models such as coordination games might
be more approptiate (Snidal, 1985). In fact, the very stability of cooperation
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le?ailrSt World War trenches,' and the fact that the commanders had to devise
o orate schemes to thvErart 1t, argues for the claim that joint cooperative be-
vior was a stable solution to the “game” for soldiers on both sides, and thus

it was no prisoner’s dilemma at all’

4. Political implications

ffDoes this matter? ﬂow do"es. a difference in opinion about game theory
attect our understanding of military or social behavior? In some wa t
at all we are all trying to explain the same facts. But we would likeysts, -
gue that the mathematical model and its interpretation do matter A(s) ;-
;zrsé aIrfguments about l‘1istory are f)ﬂ_en really about the present -azid the
b . If you really l?e}leve the prisoner’s dilemma and tit-for-tat story.

en you are characterizing the soldiers on the two sides of the First World’
War as, fundamentally, opponents, who would only avoid shooting at each
other_ because of long-term calculations based on repeated enfoun:ac
Ij;okmg at the situati.on more carefully, it appears that the soldiers on bf)l;sl,l.
tsll1 es had a common 1mediate i.nterest in not fighting, hence the need for

gir commande;g to detvelop tactics in which combat was unaveidable
) We g9nclqde our ghscussion of this example with a question: whe;t are
;Ozklsaolllfi)cal Ilm%hf;mons of Axelrod’s theory? At one leve] the theory

tberal”, both in the so-called classical i co

o_f rfspec.:t}'ng individual action (that is, in cont?;srtug)et‘?:gszi?::?t:;y e
tive” political theory which favors tradition) and in the more recent HAS;Z?:_

:i(;ngg-;e;n }nlteresi:), vi}it]ule) (in the sense of cooperation or, in the warfare set-

» nonviolence) will be rewarded. This appears to b intrigui
thesis of classical and modern liberal ideas. 7 " # Inireine sy
taHHowevcisr, in another sense, Axelrod’s game-theoretic model is fundamen-
! y f:c?nservatwe, because it accepts the assumption that the soldiers on the
‘ o sides of t!-le trenches had i_mmediate motivation to shoot at each other. His
ﬂqc?mmgndatlon .f01“ cooperation and peacemaking is to accept existing con-
thlct sﬂim work .Wlthln thelrl structure, rather than to suggest, as a liberal might,
at these conflicts only exist because the commanders of the armies ar ’
cising unchecked power, | s
His\?l&)fe clicon t mean to imply any .cIaim about Axelrod’s personal beliefs here,
s boOK was, and perhaps continues to be, influential, and we suspect that
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one reason for its success is that it appears to supply a theoretical and empiri-
cal justification of the liberal idea of cooperation. Sm-c.e at least the days of
Machiavelli and continuing to the present time, political theory has_ often
leaned toward the position that individuals and nations must pursue their own
self-interests {see Miller, 1999, for a perspective from p.sycholo_gy).. At t}ns
point, Axelrod’s argument came as a welcome relief: a rigorous ]us-tlﬂca.tlo_n
of ultruistic behavior. But, at least in the trench warfare example, his logic is
unnecessarily complicated, and in fact cooperation occurred for much more
direct reagons.

Conclusions

In summary, some carefully documented history of the First WorIdIWar
revealed the surprising fact that soldiers on the Western .Front routinely
avoided fighting. This finding inspired guantitative ‘modelm‘g. The evolu-
tionary repeated-play formulation of the prisone'r’S dilemma is a I?mdel -a
logical story expressed in mathematies — showing ‘how cooperative behzf.-
vior can arise and thrive in an initially hostile environment. The model is
interesting in their own right, but before applying them to. warfars: or other
conflict settings, one should check whether its basic premise applies. If co-
operation {not fighting) has short-term benefits — as it often does — then the
prisoner’s dilemma does not apply. . o

Looking toward the future, how can we acl}leve more coopera:tlon in
real-life “tragedies of the commons™ such as environmental devastation and
international arms races? Axelrod’s logic suggests that we should look for
ways to set these up as repeated-play games so that participants have long-
term motivations to cooperate. A more skeptical approa'ch (suggested by
the analysis in this paper) might be to set up immediate gains from coopera-
tion and to watch out for outside agents (such as the commandf_:rs in the
trench warfare example) who have motive and opportunity to disrupt the
cooperative behavior,
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Sommarie

Metodologia come ideologia: alcune riflessioni sy Giochi di reciprocita di Robert
Axelrod

1l libro di Axelrod, Giochi di reciprocita (1985), ha rappresentato un contributo
Jondamentale nello spiegare come una versione ripetta del cosiddetto dilemma
del prigioniero possa portare allg Cooperazione spontaned e senza bisogno di al-
cuna autoritd esterna. Il caso storico studiato dal libro, la guerra di trincea nel
corso della Prima guerra mondiale, non rappresenta pero un'esemplificazione
corretta di una situazione paragonabile g quella del “dilemma del prigioniero”, in
quanto il comportamento dei soldati puc essere Jacilmente spiegabile a partire da
una semplice strategia di minimizzazione del rischio, A partive da questa osserva-
zione, la nota sviluppa alcune riflessioni sulle Dpossibili implicazioni politiche che
possono derivare da applicazioni scorrette della teoria dei giochi,

Summary

Methodology as ideology: some comments on Robert Axelrod’s The Evolution of
Cooperation '

The Evolution of Cooperation, by Axelrod (1984), is a highly influential study
that identifies the benefits of cooperative strategies in’ the iterated prisoner’s di-
lemma. We argue that the most extensive historical analysis in the book, a study of
cooperative behaviour in First World War trenches, is erroneous. Contrary to Ax-
elrod’s claims, the soldiers on the Western Front were not generally in a pris-
oner’s dilemma (iterated or otherwise}, and their cooperative behaviour can be
explained much more parsimoniously as immediately reducing their risks. We dis-
cuss the political implications of this misapplication of game theory.

EconLit Classification: DO ‘
Key words: Cooperation, First World War, Game T heory, Prisoner's Dilemma
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Recensioni

Arnaldo Bagnasco, Prima lezione di sociologia, Laterza, Roma-Bari, 2007.

Il libro di Bagnasco si presenta come un testo che, in realta, va ben al di 13, di
una “prima lezione”, come i titolo lascerebbe intendere, I1 libro & infatti inserito in
una collana di Laterza intitolata, appunto “Prime iezioni”, che si pone I"obiettivo di
offrire ai lettori la cifra di ogni disciplina, permettendo all’autore di selezionare
con libertd i riferimenti, che a lui/lei sembrano pilt appropriati per illustrare i tratti
del settore in oggetto, anche a rischio di non essere completo.

Cié significa che il testo presenta un’interessante struttura espositiva che, da un
lato, & quella dei testo introduttivo ad una disciplina, daIl’altro, perd, non & quella
tipica da manuale. Tenendo presente questa impostazione, si Possono apprezzare {a
liberta e la capacita del libro di Bagnasco di spaziare nell’universo degli studi so-
ciologici, cercando dj individuarme Iessenza. e

Il testo ¢ strutturato in maniera tale da andare al cuore delle maggiori questioni
che si pongono nell’ambito delle scienze sociali, e non solo dunque della sociolo-
gia. Esso risulta utile, per come ¢ stato bensato, non solo per neofiti o per studenti
ai primi corsi di sociologia, ma anche per figure professionali pitt esperte nel cam-
po delle scienze sociali, Buona parte del volume cerca di tispondere infatti a do-
mande fondanti la disciplina e che, come viene illustrato, non hanno ricevuto an-
cora risposte compiute e soddisfacenti. ‘

11 volume affronta cinque dimensioni differenti del fare sociologia oggi: un ten-
tativo di definizione della disciplina, che richiede anche una (approssimativa) fis-
sazione dei confini della stessa; le questioni ed i temi fondamentali affrontati nel
corso del tempo dalla sociologia; le varie teotie sociali nell’analizzare tali temati-
che; le modalita e gli approcei, definiti da Bagnasco “generi”, impiegati dai socio-
logi per studiare la societa; il futuro ¢ le sfide deila ricerca sociologica fra trasfor-
mazioni socio-economiche ed “etica® della ricerca,

I libro parte da wn tentativo di definizione di che cosa sia la sociologia, sottoli-
neando la difficolta di una tale operazione, visto che attualmente ghi approcci so-
ciologici sono «diversificati al punto che ha forse ragione chi dice che sarebbe me-
ghio parlare di sociologie piuttosto che di sociologiay (p. 3). In questo tentativo de-
finitorio viene in aiuto dell’autore uno dei principali sociologi della seconda parte
del Novecento, Charles Wright Mills. Quest’ultimo ha introdotto il concetto di
“immaginazione sociologica”, intendendo con questo fermine quella particolare
capacitd della mente di connettere questioni private a problemi pubblici, di creare
un certo ordine nei fenomeni dell'ambiente sociali in cui si. & inseriti ¢, nella so-
stanza, di comprendere come Ia societd sia fatta ¢ funzioni. Se tale “immaginazio-
ne” non & caratteristica esclusiva della sociologia (ma anche di altre scienze e arti,
dalla storia alla filosofia, dalla poesia alla narrativa), cid che ha distinto la sociolo-
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