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larger institutions, or ultimately any institution at all. In this case institutions have a very short  
life-time, they “pop up” very frequently in pulses. This final state of institutional change delivers the 
second main result in the “in silico” analysis of the model. We call this result a dynamic but highly 
fluctuating scenario of institutional change.  

Figure 6. Mean age of institutions—Full picture long run. 

 

However, we further identify a third result characterized by a more complex behavior. This result 
is best illustrated via the system behavior of simulation experiments 3, 5, 6, and 7. We call this result 
a dynamic and complex scenario of institutional change. Here, institutions cycle over a long period 
of time where it is undecidable to which state they may converge. Simulation experiments 5 and 7 
converge to the highly fluctuating (almost chaotic) state of institutional change. We dub this process 
institutional learning, since the early advancing life-time of institutions experiences a turning point, 
where societal trust reaches significant levels that agents are tempted to get rid of social structures 
and switch to non-member status. Institutions in this model support social learning, which will be 
described in more detail at the end of this section. Otherwise, experiments 3 and 5 tend to develop 
towards the static and ordered scenario of institutional change, although with continuous fluctuations 
in the mean age of institutions. In order to confirm these results we provide an exploded view of this 
picture in Figure 7 and discuss some more details. Figure 7a–c highlight these results by showing 
just the medium run where the diversity within the mean institutional age becomes better visible. 
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Figure 7. Mean age of institutions—Exploded view medium run. 
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The most interesting cases of institutional learning are given in Figure 7b,c with * � ���� The 
standard deviations indicate that these processes are not as deterministic as it seems in comparison 
to those with lower or higher leadership distance decrement. In this generic model of institutional 
change institutions may act as learning vehicles even with higher values of initial societal trust. The 
diversity within the age structure of institutions is high in these cases fluctuating between 10 and  
100 periods. A closer view on the heterogeneity of institutional life-cycles among institutions within 
each time step (Figure 8) confirms this finding. 

We observe that the higher the initial level of societal trust, the lower the heterogeneity within the 
age structure. Thus different values of * may lead to phase-transitions towards another scenario. To 
conclude we want to turn the attention to the similarity in the trend of the aforementioned processes, 
which is not recognizable from the aggregated measures shown previously. Figure 9 gives the overall 
trend of replications within simulation experiment 5. It shows that institutions change indeed in cyclical 
processes, what we have dubbed institutional learning. The accumulation of these generic governed 
structures follows a similar trend, the cyclical behavior is of course leveled out in the aggregated 
views we have shown previously. 
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Figure 8. Mean age of institutions—Heterogeneity within the age structure of institutions. 
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Figure 9. Similarity in trend for 
� � ��/ and * � ��� over replications. 

 

The diversity within institutional change that our model produces is a distinct feature that becomes 
evident only in a heterogeneous multi-agent configuration. The two main results indicate the 
deterministic corner solutions that can also be derived from a closed form equation-based  
game-theoretical model in continuous time, but an analysis of the complexity between these 
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deterministic solutions is out of range in this type of models. In this respect the discovery of 
institutional learning makes our study distinct in this realm of game-theoretical inspired evolutionary 
institutional economics and political economy. Again it is the interdependent interplay between 
agency and structure in space and time, which delivers such insights. The complex adaptive system 
dynamics in our model open a spectrum of potential institutional life-cycles over time. A crucial 
feature given by the model concerns the cognitive capabilities of agents, their potential to learn 
adaptively from the past and reevaluate their membership status in particular. Learning is, here, 
considered not just as a temporal processes, as mostly conceived in population games, but is severely 
dependent on the dynamically changing spatial distribution of agents, because institutions emerge 
and exit on certain places in the artificial political economy. Their bounded rationality in terms of [30] 
develops due to spatiotemporal adaptation (a mesoeconomic process), thereby depending on the complex 
evolution of the system as a whole but also on their institutional subsystems [31]. This finding is still in 
line with the socio-cybernetic theory of institutional change by Veblen, advanced by the means of 
evolutionary and complexity theory. Such a transdisciplinary approach to political economy may 
further stimulate novel modes of teaching in economics, see [32]. However it’s these properties that 
are responsible for the likely volatile system dynamics, but they are also the major contributors to 
more noise and more complicated data analysis. Since the analysis of contingent path-dependent 
processes and emerging structures lies at the heart of evolutionary institutional economics and 
political economy, people are aware that results and moreover interpretations are never unambiguous. 

However, we are able to conclude some major dependencies and dynamics in our model of 
institutional change. The evolution of societal trust is the major driving force behind the building up 
of institutions. If trust runs high on average, the need for institutions as we designed them decreases, 
because agents don’t need executive protection. Consequently, this logic also works in the opposite 
direction, if trust runs low, agents demand institutions, and the absolute number of them will increase. 
Although this observation seems trivial it has some crucial ramifications dealing with the frequency 
of emergence and exit, i.e., institutional change in cyclical patterns. These dynamics are majorly 
dependent on the initial values of exogenous variables, like the initial level of trust and the leadership 
distance decrement. As our experiments have shown, this parameter space determines the different 
paths and processes of institutional change. According to them we can identify three scenarios of 
institutional change generated by the computational simulation of our artificial political economy. 
Interestingly, our three scenarios share some generic characteristics of the results given by the 
complex system analysis in [33]. Stuart Kauffman has shown that in ordered regimes the elements 
freeze very fast and form a bigger cluster, which spans across the system. In the chaotic regime there 
is no frozen component; instead, a connected cluster of unfrozen elements appears. Small changes in 
the initial parameters may lead to strong reactions of the whole system. Transitions from the ordered 
to the chaotic state are possible through phase transitions, where the transition region is called a 
complex regime. In this regime frozen and unfrozen elements are percolating simultaneously with 
very sensitive conditions on the complex edge between chaos and order. The three scenarios found 
in our experiments are correspondingly called: 

• static and ordered scenario of institutional change  
� a non-cooperative world indicated by simulation experiments 1 and 2 
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• dynamic but highly fluctuating scenario of institutional change 
� a cooperative world indicated by simulation experiments 8 and 9 

• dynamic and complex scenario of institutional change  
� complex institutional learning indicated by simulation experiments 3, 5, 6, and 7  

To give a more vivid and intuitive understanding of the different cases compare Figures 10–13, 
which visualize the artificial landscape of exemplary runs of experiments 1, 3, and 9. The subfigures 
show snapshots of the landscape of agents and institution in different points of time—please note 
that there are different timespans between subfigures in Figures 10–13, since the different classes 
have gravely varying convergence speeds. The subfigures show non-member agents, who have not 
yet been member of any institution depicted as blue squares and non-member agents who have 
already been in an institution before depicted as red squares. Furthermore, green circles depict leaders 
and green squares depict members of institutions, with black connections between members of the 
same institution. The darkness of institutional leaders and members indicates the age of the 
institution—i.e., light green reflects a young institution, where dark green depicts a relatively old 
institution. Figures 11 and 13 additionally show pink (light red) squares and circles, which indicate 
agents in attempted institutions, i.e., institutions that only existed for one evaluation period 
(technically these have an institution age of 0). These come into existence when the overall level of 
 is very high and no stable institutions exist anymore and are disbanded immediately. When taking 
a look at the following figures, please keep in mind that we interpret the grid as a torus; it might look 
like there are one or two-person institutions at the edges of the landscape, but in truth they continue on 
the opposing edge of the landscape. 

Figure 10, now, is an the visualization of the landscape of an exemplary run of experiment 1  
(* � ���=, 
� � ���, other parameters as given in Table 1) and shows what we called a static and 
ordered scenario of institutional change. The first subpicture on the left hand side shows that after a 
very short time (at B � ��) most agents already are members of institutions, with a number of agents 
still wandering around. The next subpictures show that very quickly (at B � =�) most of the agents 
are now members of institutions, that most institutions are already relatively old and stable, with only 
very few agents still wandering around. Shortly after (at B � �=�) all agents are members of 
institutions, which are completely stable (old). The society is now ordered, in the sense that there is 
only cooperation enforced in institutions and static since there are no elements of change anymore, 
i.e., the landscape is identical for all following time steps. Since this lock-in happened so fast, there 
was almost no change in the societal trust level—a graph of the development of societal trust over time 
would show a flat line. 
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Figure 10. Institutional landscape of an exemplary simulation run (* � ���=, 
� � ����. 

 

exp 1, B � �� �
CDEF � ���� exp 1, B � =� �
CDEF � ���� exp 1, B � �=� �
CDEF � ���� 
Figure 11 now shows the visualization of the landscape of an exemplary run of experiment 9  

(* � ���=, 
� � ��>, other parameters as given in Table 1) and shows what we called a dynamic but 
highly fluctuating scenario of institutional change. The first subpicture on the left hand side shows 
that after a very short time (at B � ��) most agents have already been members in very shortly lived 
institutions, with only a very small number of institutions (in this example only 1), because the initial 
level of societal trust was very high to begin with. The next subpicture shows that in the short run a 
small number of institutions emerged ( B � �=� ). This was the result of an already highly 
heterogeneous distribution of 
 , which lead to agents with lower 
  to still seek shelter in 
institutions—during this process, societal trust even went down a little. Nevertheless, the system 
quickly returns to converge against full cooperation, while institutions have not needed anymore for 
a long time due to the already high level of trust. 

Figure 11. Institutional landscape of an exemplary simulation run (* � ���=� 
� � ��>�. 

exp 9, B � �� ��CDEF � ��>� exp 9, B � �=� ��CDEF � ��/G� exp 9, B � /����� ��CDEF � ��G�� 

Figure 12 shows the development of societal trust over time of the same exemplary simulation 
run, which was depicted in Figure 11. As can be seen, societal trust rises rather quickly, while the 
process of reaching full cooperation can take quite long in singular runs. There is almost no difference 
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between member and non-member agents in terms of average trust, since there are only few, short-
lived institutions early on, i.e., agents are non-members almost all of the time. 

Figure 12. Societal trust timeline of an exemplary simulation run (H � ���=� 
� � ��>�. 

 
Figure 13 now shows the visualization of the landscape of an exemplary run of experiment 3  

(* � ���=, 
� � ���, other parameters as given in Table 1) and shows what we called a dynamic 
and complex scenario of institutional change. The first subpicture on the left hand side shows that 
after a very short time (at B � ��) a number or institutions already exist, with the majority of agents 
not being members of institutions. The next subpicture (B � �=�) shows that a number of institutions 
have existed for some time, while there also are some quite young institutions, as well as a number 
of non-member agents. The following subpictures show that the number of institutions rose, since in 
this particular simulation run societal trust went down to quite low levels (at B � �=�� ). 
Nevertheless, in the medium run, as depicted in the following subpictures ( B � ������  
to B � �=���� ), overall trust rose again, thus requiring less institutions and in the long run  
(at B � /=����) the artificial society arrived at full cooperation again. 

Figure 13. Institutional landscape of an exemplary simulation run (* � ���=� 
� � ����� 

 

exp 3, B � �� �
CDEF � ���� exp 1, B � �=� �
CDEF � ����� exp 3, B � �=�� �
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Figure 13. Cont. 

 

exp 3, B � ������ �
CDEF � ����� exp 3, B � �=���� �
CDEF � ��/>� exp 3, B � /=���� �
CDEF � �� 

Figure 14 now shows the development of societal trust over time of the same exemplary 
simulation run, as depicted in Figure 13. As can clearly be seen initially ��increases and decreases 
again, which is then followed by a kick-in of the self-reinforcing process. In the long run, societal 
trust rises until full cooperation is reached. 

Figure 14. Societal trust timeline of the exemplary simulation run (* � ���=� 
� � ����. 

 

In summary institutions in our model indirectly support social learning. Those agents with a low 
 are more likely to join institutions and thus become sedentary—compare Figure 14, where it can 
be seen that the average 
 of non-member is consistently higher than that of members (in the 
timeframe in which institutions are needed). In case of larger institutions a number of these low 
 
agents are even out of reach of non-members or members of other institutions, as the former are 
embedded deep within the institution’s realm. Thus, these agents on average play fewer or even no 
informal games at all, during their membership in the institution. Non-member agents with a higher 
 stay mobile and then have a higher chance to encounter other agents, which also have a higher 
. 
Thus they learn to cooperate even more over time, eventually increasing overall trust over time. These 
agents then function as “emissaries” of cooperation, slowly increasing the trust of agents situated on 
the outskirts of institutions (“teaching” them to cooperate). Since these are further away from their 
leader, their expected formal payoff can be quite low—depending on the * parameter, which leads 
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to larger institutions, but lower formal payoff. Thus, they can be quite sensitive to changes in 
cooperative behavior shown by informal games with wandering non-member agents and start to leave 
institutions quickly. 

This notion seems to be quite intuitive since in the early phases agents tend to take refuge in 
institutions, because trust is very low, then trust rises and then the system experiences a crucial 
transition, because life outside of the institution promises higher short-term payoffs on average and 
agents start to cooperate even more, but without institutions. Since a personal 
 � ��= means that 
the agent will cooperate more often than defect, and thus rather cause “positive” than “negative” 
memories in other agents. “Positive” memories lead to more cooperative behavior in other agents, 
which reinforces itself and, in the very long run, defection is crowded out and the society arrives at 
full cooperation, which is then stable. 

On the other hand this scenario may also converge to a static state of frozen institutions quite 
quickly. This is the case when cooperation without institutions takes too high costs in the long run, 
or when defection is still beneficial. It is also likely to occur when setting the memory parameter (�� 
to a small value, with the result that the wandering agents (what we called “emissaries” before) learn 
non-cooperative behavior through playing with members of institutions, while the level of 
 is still 
low. This can also lower the emissary’s 
 to such a degree that he himself wishes to join the institution, 
because he now feels “safer” as a member of the institution. Consequently societal trust may 
converge to a constant level, once all agents have founded or attached to an institution. However the 
dynamic attractors for a transition in the one or the other direction are sensitively depending on certain 
permutations of initial societal trust and leader influence in the periphery. 

4. Conclusions 

In our paper we have presented an agent-based model connecting the theory of games with 
institutional economics via socioeconomic computational simulations, thereby providing new 
insights for evolutionary institutional economics and political economy. We follow the core concept 
of the old institutional economics, where institutions are conceived as real social structures. The 
Veblenian idea of institutional change via cumulative causation of habits of thought serves as the 
dominant proxy for this emerging field of socioeconomic research. Obviously a synthetic translation 
of this concept into a concrete model and its subsequent simulation rigorously cuts components of 
its original semantic narrative. However, our findings indicate that even an approximate, at best 
sufficient, simulation of this kind of institutional economics demands a transdisciplinary approach 
by a formal combination of evolutionary game theory and complex systems theory. Such an endeavor 
can be realized via the use of computational methods and simulations of heterogeneous multi-agent 
systems in discrete time. A modern conception of complexity as composed by Wimsatt [34] may 
serve as a theoretical blueprint respectively, because he advances the Simonian [31] notion of 
reductionist heuristics as means to more holistic theories, in contrast to linear additive methods of 
total aggregation he refers to decomposition. This basic argument favors a theory of practice approach, 
which is again in line with the old institutional economics that builds to a great extent on the 
philosophy of American pragmatism. 
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Institutions appear as diverse stabilized social structures dependent on the individual evaluation 
of heterogeneous agents to enter or exit them. Then the iterated PD builds the formal proxy for 
sequential social conflict. Traditionally it is assumed that cooperation may crowd out defection in 
the long run under certain conditions, such as group selection or the existence of certain beneficial 
topologies. Still, from a political economy perspective it is very likely that continuous defection gets 
never crowded out under moral assumptions such as altruistic punishment [35] or indirect  
reciprocity [36]. On the contrary it is more likely that individual agents will build institutions 
(conceived as meta-stabilized structures of culturally transmitted rules) capable of supporting social 
learning, especially for large scale; i.e., political economy. If such a structure is established once, it 
is highly realistic that there are costs associated to the maintenance of it. We regard this trade-off as 
essential for the dynamics of institutional change since agents continuously need to evaluate their 
participation in stable social structures for reasons of conservation or even progress (inertia vs. change 
as discussed extensively in [16]). To this extent our third scenario represents a very realistic case of 
institutional change, where institutions emerge and exit over long periods in a cyclical movement. 
These institutions support social learning, where in times of defection agents can take refuge in 
protected social structures and leave them in time of cooperation. Thereby, the role of a leader 
executing, such a policy via institutional structures may become more and more redundant once  
free-riders have “learned” the benefits of cooperation. Still, it is not said that even in such a scenario 
the system switches again towards a protective regime eventually. Nevertheless, we have to consider 
that this long run decline of institutional significance would very likely not hold in a model with 
agent mortality and procreation, where offspring would not be exact copies of their parents. 

Due to the continuous spatiotemporal contact of individual agents with institutional structures, 
agents share and anticipate the current societal level of trust and learn from it, thus influencing their 
future behavior. Of course this is only possible if the agents are equipped with a simple cognitive 
apparatus and a crude memory of past events, at least. The framework presented and the simulations 
carried out clearly encourage further research in the envisaged direction. Most of the issues explicitly 
studied so far are just one example of what could be seen as essential features of emergence and exit 
of institutions in human societies. In our framework we use very basic concepts of power and 
exploitation regarding the institutional leader. Even in such an environment, where coercive power 
relations between agents are highly stylized—centralized and monopolized by a given ruling political 
entity—it is possible to observe a wide variety of forms of emergence and exit of institutions, i.e., 
diversity in institutional life-cycles. Those basic political economy elements point out the potential 
of such an evolutionary institutional economic approach for further models of power and 
exploitation. The rules for the fee paid to the agent leading an institution as well as the rule for 
choosing this leader are just typical economic concepts to keep dynamics still simple for useful 
exploration. Extending our approach by replacing them with ideas reflecting pre-existing power relations 
securing exploitation would certainly enable our example to be a more adequate image of the historical 
emergence of institutions—where there has been a historical primacy of coercive power and 
exploitation compared to voluntary interactions on markets, thereby hinting at the potential scope of 
the approach. Extensions of this kind clearly suggest opening up new dimensions of heterogeneity of 
agents leading to a richer diversity of institutions. 
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Of Coordinators and Dictators: A Public Goods Experiment 

Jürgen Fleiß and Stefan Palan 

Abstract: We experimentally investigate whether human subjects are willing to give up 
individual freedom in return for the benefits of improved coordination. We conduct a 
modified iterated public goods game in which subjects in each period first decide which 
of two groups to join. One group employs a voluntary contribution mechanism, the other 
group an allocator contribution mechanism. The setup of the allocator mechanism differs 
between two treatments. In the coordinator treatment, the randomly selected allocator 
can set a uniform contribution for all group members, including herself. In the dictator 
treatment, the allocator can choose different contributions for herself and all other group 
members. We find that subjects willingly submit to authority in both treatments, even 
when competing with a voluntary contribution mechanism. The allocator groups achieve 
high contribution levels in both treatments. 

Reprinted from Special Issue: Aspects of Game Theory and Institutional Economics, Games.  
Cite as: Fleiß, J.; Palan, S. Of Coordinators and Dictators: A Public Goods Experiment. Games 2013, 
4, 584–607. 

In 2005, a special issue of Science listed the 25 areas where scientists perceived the most 
important gaps in our knowledge to date [1]. These included the question, raised by Pennisi [2], of how 
cooperative behavior evolved to form the basis for the complex societal structures we observe today. 
She pointed out the importance of investigating which conditions and institutional settings promote 
cooperation in situations where individuals have an incentive not to cooperate. A famous example of 
such a dilemma is of course the contribution to a public good. In the standard setting, individuals have 
strong incentives to maximize their own payoffs by free riding and not contributing to the public 
good. As a result, a group of rational actors would be unable to supply a public good. 

A large number of laboratory experiments have investigated cooperation in the public goods 
game (for reviews, see [3,4]). In the most common version of the repeatedly played public goods 
game, each individual in a group makes his or her own decision about how much of the endowment to 
contribute to a public good in every period. The results show that contributions tend to start out at an 
average of around 50% and decline towards zero [4,5]. Looking at individual behavior, a number 
of subjects are usually found to contribute in the first few periods of repeated public goods games. 
Over time, their contributions decline as they observe other subjects free riding and contributing 
nothing. In the end, because of these conditional cooperators’ reactions to the free riders, the public 
good no longer gets produced [6–8]. 

These somewhat disappointing findings on human cooperative behavior in such dilemmas have 
been qualified by more recent results. There are mechanisms that can foster contributions to the 
public good. One such solution is monetary punishment, as introduced by Ostrom, Gardner and 
Walker [9]. Their paper, and a number of follow-up studies, show that (centralized and 
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decentralized) punishment and reward can stabilize contributions at high levels [10–13].1 Besides 
punishment, voting on the implementation of different proposed contribution rules has been shown 
to have a positive effect [14,15]. 

We claim that besides the instruments of punishment and reward, direct power over the decisions 
of others can play an important role when it comes to the success of collective action in dilemma 
situations. Weber [16] defines power as “the likelihood that one person in a social relationship 
will be able, even despite resistance, to carry out his own will.” Structures of (asymmetric) power 
distributions are omnipresent in everyday life and characterize whole societies, but also groups, 
(business) organizations and the like [16,17]. Yet, despite its obvious importance in everyday life, 
the discipline of economics has not devoted much time to studying power over the decisions of 
others (for an analogous argument and another recent experimental study regarding power, see [18]). 

Kroll et al. [19] show that contributions to a public good increase if group members in a public 
goods game can vote for a binding proposal as opposed to making voluntary contributions.  
One particularly noteworthy recent exception builds on the idea of binding subjects to specific 
actions. It employs a new contribution mechanism in public good games, based on an asymmetric 
distribution of power: the allocator mechanism. The two studies introducing this topic are Hamman 
et al. [20] and Bolle and Vogel [21]. Both show that, under certain conditions, one way of 
promoting the provision of a public good is to establish an allocator who has absolute power over 
the decisions of all group members. In the unique rational expectations equilibrium, this allocator 
is then able to force all group members to contribute their full endowment to the public good, 
thereby maximizing the collective outcome. Hamman et al. [20] and Bolle and Vogel [21] largely 
confirm this theoretical prediction and show experimentally that the use of an allocator results in 
comparatively very high contributions to the public good. 

Where the two studies differ is in the specifics of group members’ and allocators’ choice sets and in 
the structure of the experiment. Hamman et al. [20] let group members elect an allocator and find that 
groups ensure full provision of the public good primarily by electing pro-social allocators. Since each 
group of nine holds a new election every period, their setting allows for punishment by removing 
underperforming allocators from power. Allocators who contribute fully for everyone are found to be 
re-elected in almost all cases. Bolle and Vogel [21] choose a different first phase for their 
experiment. They initially let subjects play 10 periods of a public goods game with voluntary 
contributions. This is followed by one period, where an allocator is chosen (either randomly or by 
election) to make the allocation decision for the two other members of her three-person group. This 
sequence of voluntary (10 periods) and allocator contribution phases (one period) is repeated twice, 
such that subjects play three allocator periods in total. Like Hamman et al. [20], Bolle and Vogel [21] 
observe higher contributions in the allocator setting than in the setting with voluntary contributions. 
Interestingly, they find no statistically significant differences between the election and the random 
selection treatments. 

The great success of the allocator mechanism documented in these two studies merits further 
research. We explore its performance characteristics by (i) systematically varying the action space of 

                                                 
1 For a recent review, see [4]. 



35 
 
the allocator and by (ii) studying whether subjects prefer groups governed by the allocator 
mechanism over groups where they can freely choose their own contribution when group choice is 
endogenous. Note that the two precursor studies implement the allocator mechanism in a way that 
either forces all subjects to participate or allows endogenous participation, such that non-participating 
subjects profit from the public good of participating subjects. In this second case,  
Hamman et al. [20] find that the allocator mechanism is not able to increase contributions due to 
free riding. Only when communication is possible do half of their groups choose to transfer their 
decision rights and achieve high contribution levels. We build on these results and investigate 
whether the transformation of the public good into a club good, from which only group members can 
profit, is also able to foster the allocator mechanism’s efficiency. Our second question therefore is of 
special importance, since it captures a subject’s willingness to submit to authority for her own benefit 
and the benefit of the whole group. This question is also closely related to a major finding in the 
discipline of new institutional economics [22]. It states that the voluntary participation of subjects in 
finding a solution to coordination problems substantially increases the likelihood of success.  

Such endogenous institution choice has previously also been examined for the punishment and 
reward mechanisms mentioned above. One approach is to let subjects vote whether they want to 
implement, e.g., punishment in the public goods game they will later be playing [23]. Another is to let 
subjects self-select into groups with different, exogenously fixed institutional settings.  
Gürerk et al. [24] find that subjects are more likely to self-select into groups with sanctioning 
institutions than into alternative groups and that the likelihood of choosing the group with 
sanctioning institution increases over time. In this way, they show that when two groups with different 
institutional settings compete against each other, the group with a sanctioning institution—due to the 
higher payoffs it generates for its members—prevails in the end. Hamman et al. [20] also present 
some of these aspects in their experiments. They allow subjects to choose whether they want to be part 
of electing an allocator who will then make the contribution decision on their behalf or whether they 
want to choose their level of contribution themselves. The important difference to the design of 
Gürerk et al. [24] (and this study) is that subjects who choose not to be part of the electoral 
delegation mechanism in Hamman et al. [20] nonetheless profit from the public goods contributions 
made by subjects who have delegated their decision power. This allows subjects who have not joined 
the delegation mechanism to free ride on its outcomes. 2  Without communication,  
Hamman et al. [20] obtain an average contribution level of only 11%. In this setting, the allocator 
mechanism thus fails to sustain high public goods contributions. Whether groups governed by 
the allocator mechanism have an advantage over groups with voluntary contribution when one group 
does not profit from the contributions of the other is an important and unanswered question. 

Building on Hamman et al. [20] and Bolle and Vogel [21], we thus identify two important 
questions. First, do subjects prefer a group governed by the allocator mechanism over a group 
with a voluntary contribution mechanism? Second, which factors influence subjects’ group choice? 

                                                 
2 Kosfeld et al. [25] showed that centralized punishment institutions are able to prevail in a setting where non-participating 

players can free ride on the contributions of the players participating in the centralized punishment institution. This leads 

to high levels of efficiency in their public goods experiments. 
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The present article answers both of these questions. As an additional innovation, we drill down 
into the role played by the allocator’s action space. Specifically, we compare a treatment with what 
we term a coordinator—an allocator who can choose one uniform contribution level for all members 
of her group, including herself—to a treatment with a dictator—an allocator who can choose a 
contribution level for herself and a different, uniform contribution level for all other group 
members. This mimics many settings outside the lab where a group leader or government establishes 
policies that apply to all group members equally (e.g., regulations that require every able-bodied 
male adult to contribute to the public good of national defense by having to serve a term in the military, 
as exists in many countries). Consider as a loosely-related example for our setting a country’s decision 
to join the European Union. This country faces a tradeoff between giving up the freedom to decide on 
its laws and regulations entirely on its own and abdicating some of its regulatory authority to the 
EU institutions in return for the benefits from greater cooperation. This example shares with our 
design the feature that leadership of the group, in this case, the presidency of the council of the EU, 
rotates through all member states, with each country serving only one term. (Another example 
would be the decision by a stone-age human to join a tribe, thus giving up individual freedom in 
order to gain the ability to jointly hunt larger game, which is argued to have contributed to the rise of 
modern civilization; see, e.g., [26]). 

The remainder of this paper is structured as follows. In Section 1, we state our research questions 
and derive our hypotheses. Section 2 outlines the experimental design and procedures. Results are 
presented in Section 3 and discussed in Section 4. 

1. Research Question and Hypotheses 

We investigate the question of how societal coordination can arise endogenously in response 
to economic coordination problems. We take a standard public good game as our workhorse model 
and augment it by giving subjects the freedom to select into one of two groups at the beginning 
of every period. In the voluntary contribution group (VCG), they play a standard public good game 
by deciding how much of their endowment to keep for themselves and how much to invest into a 
public good. If subjects select into the allocator contribution group (ACG), one group member is 
randomly chosen to set the contribution level for all ACG members. 

Given a contribution level, we use the same payoff function in both groups. Specifically, a 
subject’s payoff for any one period in our experiment is calculated as follows:3 
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where �i is the payoff of subject i, Ei = E = 20 is a subject’s endowment in each period in experimental 
currency units (ECU), ci is the subject’s contribution to the public good in this period, � = 1.6 is a 
constant determining the marginal per capita return (MPCR), n� is the number of subjects in group Q� R STUV� WUVX and Y 6MJFNMOP  is the sum of all contributions of subjects j in group � in this period. 

                                                 
3 We suppress the period index in order to streamline the notation. 
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The return from the public good is rendered independent of the group size through the inclusion of n� 

in the denominator of the MPCR. It thus depends only on the average contribution in the group (this 
follows the design of Rockenbach and Milinski [27]). In the special case that only a single subject 
selects into one of the groups, the subject’s contribution is automatically set to zero, and no public 
good is generated (subjects are so informed in the instructions). Note that subjects receive information 
about their group’s size before making their contribution decision. 

Figure 1. Treatment design and terminology. 

 

Hamman et al. [20] and Bolle and Vogel [21] implemented the allocator decision in a way that 
allowed the allocator to set a different contribution for herself than for the other group members. 
This allows for the rise of “corruption”, which is how we refer to the case where the allocator does 
not contribute to the public good.4 Our design expands on this idea by modeling two different 
types of allocator decision options. We will continue to use “allocator” and ACG as the general terms, 
but will distinguish between a “coordinator” and a “dictator” treatment in our design. In the former, 
the coordinator can choose a contribution level, which then applies to all group members, including 
herself. In the latter, the dictator can choose two contribution levels, one of which applies to all 
group members excluding herself, while the other applies only to herself. In keeping with the 
vocabulary just laid out, we will be speaking of two forms of ACGs—the coordinator contribution 
group (CCG) and the dictator contribution group (DCG). Figure 1 illustrates this terminology. Finally, 
we wish to explore the impact of subjects’ social preferences on their behavior in our experiment. 
For this reason, we elicit their social value orientation using the social value orientation (SVO) 
slider measure developed by Murphy et al. [28]. 
  

                                                 
4 Note that our instructions generally contained neutral wording, for example, referring to the VCG (ACG) as the “group 

with individual contribution choice” (“group with contribution choice by a randomly determined player”). 

Coordinator 
Contribution Group 

CCG 

Allocator Contribution 
Group 
ACG 

Voluntary Contribution 
Group 
VCG 

Dictator Contribution 
Group 
DCG 

Coordinator Treatment:
The allocator can set a uniform 
contribution level for all group 
members. 

The allocator (= randomly 
selected group member) 
decides on contributions of all 
group members. Treatments 
differ in the allocator action 
space.

Dictator Treatment: The 
allocator can set a different 
contribution level for 
himself/herself.
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1.1. Rational Expectations Predictions 

To predict the group choice, we have to take a look at the expected contributions and payoffs in each 
of the two groups. In the VCG, the rationally5 expected behavior is not to contribute, yielding an 
expected payoff to every subject equal to her endowment. (This is also the minimax payoff in the 
VCG.) In the ACGs, there are different predictions for our two treatments. Given that the coordinator 
can only set one uniform contribution level for all group members, it is immediately apparent that 
for any � > 1 (and assuming E > 0), the profit-maximizing strategy is to set the contribution level 
equal to the common endowment, E. The payoff to both the coordinator and the other group 
members, then, is the payoff from full cooperation: 

'��ZZ[ � H
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Given that � = 1.6 and E = 20 in our setting, we thus derive the first part of our first hypothesis: 

Hypothesis 1a. In the CCG, coordinators always contribute the full endowment. 

In the coordinator treatment, the expected payoff as a member of the allocator group is higher6 than 
the minimax payoff in the voluntary contribution group, which equals the endowment E.7 Under 
rational expectations, we would therefore expect all subjects to choose the allocator group in the 
coordinator treatment despite their lack of knowledge, at the time of making the decision, of the 
subsequently resulting group size. We use this benchmark for the derivation of the second part of our 
first hypothesis: 

Hypothesis 1b. All subjects in the coordinator treatment select into the CCG. 

In the dictator treatment, we assert that a rational allocator would set the contribution of all 
group members equal to their endowments and set a contribution of zero for herself. This yields the  
following payoffs: 
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We reflect the incentives induced by this payoff function in the first part of our second hypothesis. 

Hypothesis 2a. In the DCG, dictators always contribute nothing themselves and the full endowment 
for all other group members. 

                                                 
5 Note that rational in this case includes the assumption that the actors are only interested in maximizing their own payoff 

without regard for the payoff of others. 
6 Strictly speaking, this is only true if subjects assign a positive probability to nCCG > 1. 
7 This result holds for any � > 1 and, thus, for any public good. 
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Since every player who joins the DCG has a chance of 1/nDCG to become the dictator, the 
conditionally expected payoff (assuming full contribution) of joining the DCG, given a group size 
of nDCG, would be: 

op'��\Z[q � �
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where o  is the conditional expectations operator assuming equilibrium play (i.e., full 
contribution in the ACG; no contribution in the VCG). It follows from Equations (2) and (4), as well 
as from our treatment of the special case of a group size of one that o[�i,DCG] � o[�i,VCG], 
with o[�i,DCG] = o[�i,VCG] iff nDCG = 1. Thus, even though the resulting group sizes are as yet 
undetermined when subjects make their group choice, selecting into the VCG is nonetheless a 
dominant strategy. This is also the case for the worst possible outcome in the DCG when only two 
subjects join the DCG.8 This leads to the second part of our second hypothesis: 

Hypothesis 2b. All subjects in the dictator treatment select into the DCG. 

Despite their theoretical validity, we judge it likely that hypotheses 1a and 1b, as well as 
hypotheses 2a and 2b will not hold in our experiments. Experimental economists (among others) 
have shown that people do not behave in an exclusively payoff maximizing manner. In our setting, 
possible reasons for off-equilibrium behavior include the heterogeneity of social preferences, bounded 
rationality, salience effects, aversion to risk and/or losses and a dislike of competing per se. 
Unfortunately, there is a large number of different theories of, e.g., social preferences, such that it 
is not possible to include all of them with precise predictions. We will therefore formulate some 
hypotheses regarding expected deviations from perfectly rational behavior based on social value 
orientation and inequality aversion. 

1.2. Social Preference Predictions 

Social preference models (and also social value orientation) assume that individuals are not 
concerned about their own payoff alone, but also about the payoffs to others and the relative sizes of 
their own and others’ payoffs. One specific form of social preferences is inequality-aversion. 
Outcome based models of inequality aversion assume that subjects are averse to differences in 
outcomes (see, e.g., [29,30]). This allows us to make a prediction regarding the differences in group 
choice between the coordinator and dictator treatments. Since no inequality is possible in the CCG, 
inequality aversion cannot be a cause for subjects choosing the VCG in the coordinator treatment. This 
is different in our dictator treatment. Here, the dictator can choose different contribution levels for 
himself and for the other DCG members, thereby increasing his payoff relative to the other group 
members’. This reduces the utility of inequality-averse subjects and renders the VCG relatively more 

                                                 
8 Following from Equation (4), this assertion implies the following inequality: 1/nACG ·E +�/nACG ·E·(nACG �1) > E. It is 

easy to show that it simplifies to � > 1 if E > 0 and n > 1. 
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attractive to them.9 Since we assume that there likely are such subjects in our subject pool, we reflect 
this in our next hypothesis: 

Hypothesis 3. Subjects are more likely to choose the ACG in the coordinator treatment than in 
the dictator treatment. 

Once we drop the assumption of rational expectations, subjects can be assumed to update 
their expectations of other participants’ behavior based on their observations of past outcomes. We 
expect an effect of the amount of the dictator contribution in the previous period on subjects’ group 
choice in the subsequent period. 

Hypothesis 4. Subjects’ likelihood of selecting into the DCG increases in the previous period’s  
dictator contribution. 

As Equation (3) makes clear, the negative effects of low dictator contributions in the DCG are 
diluted with increasing group size, since the cost of dictator free riding is jointly borne by more group 
members. We expect that this dilution effect will make it more likely for dictator treatment subjects to 
join the DCG when they expect many others to do so.10 Note, however, that our subjects do not know 
the group size for the period for which they are currently making their group choice. We conjecture 
that they will use the group size information from the previous period as a proxy for the current 
period’s DCG size when forming their expectations of the latter.11 

Hypothesis 5. Subjects’ likelihood of selecting into the DCG increases in the previous period’s  
DCG size. 

We also explore the impact of allocators’ social value orientation on their decisions in the 
experiment. Subjects with a pro-social value orientation not only care about themselves, but also 
about relevant others (see, e.g., [31,32]). On the other hand, pro-self individuals are more 
interested in their own payoff. Previous experiments show that a pro-social value orientation 
correlates with cooperative behavior in economic experiments (see, e.g., [33]).12 On this basis, 
we expect pro-social dictators to set a higher contribution level for themselves than do pro-self 
dictators. In the CCG, pro-social and pro-self coordinators should behave the same way (setting the 
contribution of everyone equal to the endowment). 
  

                                                 
9 Note that dictators with social preferences (like inequality-aversion or deriving positive utility from the payoffs of others) 

might themselves contribute (fully) to the public good (see hypothesis 6). We thank an anonymous referee for 

pointing this out. 
10 Note that the dilution effect is counteracted by the decrease in probability of being assigned the dictator role with 

the attendant higher possible payoff. Refer to the Appendix in Section 4 for a proof that the first effect outweighs the 

second. Strictly speaking, our argument is based on the net effect. 
11 While we do consider this question to be interesting, we did not judge it important enough to explicitly elicit group 

size expectations, which carries a risk of causing an experimenter demand effect. 
12 For a review, see [34]. 
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Hypothesis 6. Pro-social dictators set their own contribution higher than pro-self dictators. 

1.3. Hypotheses about Dynamics 

In our final two hypotheses, we explore dynamic behavioral effects, which are not 
necessarily connected to social preferences. In particular, we expect the previous period’s 
contribution behavior in the VCG to influence subjects’ group choice. If there are high lagged 
contributions in the VCG, subjects may be induced to select into this group for two different reasons. 
First, with high contributions, this group becomes attractive for free riders who want to exploit 
the contributing members of the VCG. Second, pro-social subjects may be attracted by the high 
contributions, because they want to participate in the generation of a public good out of their own 
(and other group members’) free decisions. This conjecture is founded in the work of Sen [35,36], 
who argues that the freedom of choice yields intrinsic value to humans. We summarize this line of 
reasoning in the following hypothesis: 

Hypothesis 7. Subjects’ likelihood of selecting into the VCG increases in the previous period’s 
average VCG contribution. 

Since high contributions in a group generally make this group more attractive, we finally also 
expect the contribution behavior in the ACG in the previous period to influence subjects’ group 
choice. This leads to our final hypothesis: 

Hypothesis 8. Subjects’ likelihood of selecting into the ACG increases in the previous period’s 
average ACG contribution. 

2. Design and Procedures 

Our experiment was part of a larger research program and comprised a total of 11 sessions 
with 12 subjects each. Sessions 2, 3, 4 and 6 used the coordinator treatment and sessions 7 through 
13, the dictator treatment (sessions 1 and 5 used a design that is not the subject of this paper).13 The 
experiments were conducted at the Max-Jung laboratory at the University of Graz from April to 
July, 2012. The participants were recruited from a subject pool consisting mainly of students from 
the faculty of Social and Economic Sciences. The use of ORSEE [37] ensured that every subject 
could only participate in the experiment once. The experiment was programmed and conducted with 
z-Tree [38]. All payments were made in Euros, and the conversion rate from experimental currency 

                                                 
13 In sessions 7 through 10, a programming error caused the period end screen to display the current period’s 

DCG contributions also for previous periods. It is for this reason that we conducted additional sessions. To 

compound this unfortunate streak, an irreparable server crash then forced us to terminate the experiment after the 

first round in session 11. The first round data from this session are unaffected, but no questionnaires or SVO 

measures were elicited. We perform robustness checks of all our results to control for possible effects from the 

programming error and server crash using the “clean” session 12 and 13 data as a benchmark. We find no material 

changes in our results. For this reason, we include the session 7 through 11 data in our analyses. 
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units to Euros was 25 ECU = 1 EUR. Average earnings were 11.90 EUR, including a show up fee of 
2.5 EUR. On average, a session lasted 45 min. 

2.1. Treatment Design 

Subjects participate in two rounds of ten periods each of a public good game.14 Before making 
their contribution decisions, they chose one of two groups to join for the current period. In the 
coordinator (dictator) treatment, these are the VCG and the CCG (the VCG and the DCG). The 
choice of group impacts how subjects’ contributions are determined. Furthermore, the earnings for a 
period depend only on the subjects in the same group. Once every subject has entered her 
contribution, the payoff for this period is calculated according to Equation (1). Note that all subjects 
are informed about the number of subjects in their group at the time of making their contribution 
decision. At the end of each period, subjects see a results screen, which they can study for a 
maximum of 60 s (other than for the results screen, there were no time limits anywhere in the 
experiment). There was no deception involved in the experiment. 

2.1.1. Design Features Specific to the Coordinator Treatment 

In the coordinator treatment, Equation (1) applies equally to subjects choosing the VCG and 
ones choosing the CCG. The difference to the VCG is that in the CCG, one subject is randomly 
chosen out of all group members to make the contribution decision for the entire group. This 
coordinator subject enters a contribution, which then applies to all CCG members, including the 
coordinator herself. 

At the end of a period, subjects in the coordinator treatment see a results screen, which informs 
them about four parameters for each group (VCG and CCG), for the period just completed, as well 
as for all previous periods. These are (i) the number of subjects in the group, (ii) the average 
contribution in the group, (iii) the per capita earnings from the public good and (iv) the average ending 
wealth. In addition to this, they are informed about their personal starting endowment, their 
contribution, their return from the public good and their ending wealth. 

2.1.2. Design Features Specific to the Dictator Treatment 

In the dictator treatment, one subject is randomly chosen to assume the role of the dictator, 
similar to the case of the coordinator just described. However, in the DCG, the dictator subject 
enters two parameters. The first is the contribution that applies to all group members, except the 
dictator. The second is the contribution that applies only to the dictator. As indicated in Section 1, the 
dictator can, for example, choose to let all other subjects contribute their full endowment of 20 ECU 
while contributing nothing herself. 

                                                 
14 The ten periods of a round are treated as a logical uni,t and subjects are informed that “we will now move on to the 

second round consisting of ten periods”, but the only difference between period 10 in round 1 and period 1 in round 

2 is that the history of the first round’s periods is no longer displayed on the results screen. The motivation for this 

design feature was to determine the extent of a possible restart effect. 
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At the end of a period, subjects in the dictator treatment see the results screen displayed in  
Figure 2. For the VCG, they learn the same parameters as subjects in the coordinator treatment. 
For the DCG, they are informed about (i) the number of subjects in the group, (ii) the contribution of 
the dictator, (iii) the contribution the dictator has chosen for all other DCG members, (iv) the per capita 
earnings from the public good and (v) the average ending wealth. Furthermore, they also receive 
information about their own starting endowment, contribution, return from the public good and 
ending wealth. 

2.2. Session Structure 

At the beginning of an experimental session, subjects arrive and wait outside the laboratory. At 
the designated starting time, subjects are welcomed by the experimenter, draw cards with their 
computer numbers, are led into the lab and sit down at the workstations corresponding to the 
numbers on their cards. They there find a printed set of instructions, which the experimenter reads 
out loud, asking the subjects to read along. After answering any possible remaining questions 
individually, the experimenter then starts the first round of 10 experimental periods. 

Figure 2. Example dictator treatment results screen. The figure displays an example of 
the results screen as shown to subjects at the end of each period in the dictator treatment. 
Text printed in red (grey in greyscale printouts) is a translation of the original  
German captions. 

 

In each period, subjects can first choose the group they want to join. If they join the ACG, they 
then learn whether they have been randomly chosen for the role of the allocator in this period. 
Following this, coordinator subjects enter the contribution they want every CCG member (including 
themselves) to make. Dictator subjects enter both a contribution they want to make themselves and a 



44 
 
contribution they want their fellow DCG members to make. Subjects in the VCG enter the contribution 
they want to make. Once all contribution decisions have been entered, a results screen informs 
subjects of the outcomes of the present and previous periods in the current round. After the first 
round is over, the experimenter starts the second round, which proceeds analogously to the first. 
After the second round, one of the two is randomly selected for payoff in order to avoid portfolio 
effects. This is achieved by letting one of the participants publicly throw a die, the result of which 
determines the payoff-relevant round for all subjects. Once the experimenter has entered this 
information into his computer, subjects are informed about their payoffs on their screens. 

The experimenter then starts a computerized questionnaire eliciting data on subject 
demographics and on their experiences and strategies in the experiment. The experimenter 
furthermore hands out a sheet for the elicitation of the SVO, which he asks every subject to fill in. 
Subjects who have finished filling in the questionnaire and SVO sheet [39] step outside the lab to 
wait until everybody else has also finished. Once this is the case, the experimenter asks subjects to 
step into the lab one at a time and pays them anonymously. 

3. Results 

3.1. Summary Statistics 

We begin by discussing the summary statistics listed in Table 1. The first block of three rows 
already lets us reach a verdict regarding our hypotheses 1b and 2b. A one sample Wilcoxon  
signed-rank test confirms that the median CCG (DCG) size is significantly different from 12 (both 
p-values: 0.000). We can repeat this type of analysis for the second block of three rows in Table 1 
to obtain results for hypotheses 1a and 2a. The median contribution in the CCG is significantly 
different from 20 (one-sample Wilcoxon signed-rank test p-value: 0.000). Similarly, we can reject 
both conjectures in hypothesis 2a: dictators’ median contributions for themselves and for the other 
DCG members are significantly different from zero and 20, respectively (both one-sample Wilcoxon 
signed-rank test p-values: 0.000). 

Next, we look at key behavioral patterns in the CCG and the DCG. In the CCG, we observe 
full contribution by all group members in 85% of all cases. This is a value higher than usually 
observed in public good games. On the other hand, this means that in 15% of all periods, the 
coordinator did not choose the full contribution for all members.15 This is surprising, since full 
contribution by coordinators maximizes both individual and collective welfare. Possible explanations 
for this seemingly irrational behavior include antisocial preferences, subject confusion or boredom 
and the wish to generate an outcome differing from the usual pattern. While we find no correlation 
between coordinators not fully contributing and their SVO values, thus speaking against the first 
explanation, further experiments would be needed to determine what is responsible for  
this inefficiency. 

                                                 
15 Note that the CCG (DCG) had a minimum of six (four) members in all periods. 
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behavioral research, revealed rather striking inhibitions against going nuclear, even in a small  
way [30, p. 302]. 

Subsequently Schelling directed an interdepartmental group within the National Security Council 
which “examined certain long-range aspects of political military planning.”41 The report, A Study 
of the Management and Termination of War with the Soviet Union, completed a week before 
Kennedy was assassinated, looked at how the U.S. and Soviet Union might bargain to bring a nuclear 
war to conclusion under a variety of different scenarios [33]. 

Schelling’s writings, which emphasized controlled escalation and limited shots across the bow to 
advance national objectives but also stressed trying to keep war from getting out of control, were 
more consonant with SIOP-63, with its flexible response, than SIOP-62, with its inflexible massive 
retaliation. But Schelling was ambivalent about counterforce: Trachtenberg describes Schelling in 
1960 as “being pulled in both directions”, indicating that he ultimately came down in favor of a 
controlled counter-population (countervalue) strategy, which some of his colleagues found cruel or 
bizarre [12, pp. 35–38]. Certainly counterforce allowed for graduated escalation, which Schelling 
favored, whereas if massive retaliation were to be viewed as entailing bargaining it was going to be 
a pretty short conversation. 

Counterforce, on the other hand, risked blurring the bright line between conventional and nuclear 
weapons, which as emphasized in his Nobel lecture and Appendix A of The Strategy of Conflict, he 
valued. And one could argue, consistent with Schelling’s writings, that the inflexibility of massive 
retaliation/cities only/mutual assured destruction made the policy a more effective deterrent and thus, 
arguably, contributed to preventing war. The more inflexible the response, however, the greater the 
danger from false alarms (false indications of incoming missiles or bombers). The merits of 
counterforce were nevertheless ambiguous and Schelling’s attitude towards it conflicted, as indeed 
McNamara’s came to be. Schelling’s support for a bright line between conventional and nuclear 
weapons was at odds with the elements of his thinking that emphasized bargaining, competition in 
taking dangerous risks, flexible response, and graduated escalation. 

Schelling’s overarching framework, like that of Clausewitz, emphasized that war and diplomacy 
should be considered elements of a broad spectrum of bargaining behavior, and the emphasis on risk 
manipulation can be seen as support for a particular type of brinksmanship [12, p. 45].42 The 
scenarios worked through in the 1963 NSC report were illustrations of how this might work. Of 
course, neither Schelling nor anyone else has yet had actual experience fighting and bargaining 
within the context of a nuclear war. Alain Enthoven once shut down a general who questioned 
Enthoven’s expertise by noting that he had fought just as many nuclear wars as had the general [30, 
p. 254]. No one really knows how or whether one could bargain in a controlled way in the heat of 
threatening or actually exchanging salvos with a nuclear adversary. There is an enormous range of 
problems. For example, with civilian and military targets often only a few miles apart, how could 

                                                 
41 Under the Kennedy administration, Schelling participated in a number of interagency committees, including one that 

led to the establishment of the hotline between Moscow and Washington. See Schelling, [26]. 
42 There is some irony here given the general antipathy of Democratic policy advisors to what were sometimes seen as 

the dangerous and reckless policies of Dulles and Eisenhower. 
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one have counted on the Soviets to understand, in the face of a barrage of incoming missiles, that the 
attack was counterforce only, and thus be persuaded not to go after U.S. cities? 

Although Schelling could explore the conduct of nuclear war only through simulations, he did 
have an opportunity to apply his insights to the waging of conventional war. The experience was not 
a happy one. He was asked in 1961 by Paul Nitze, then Assistant Secretary of Defense for 
International Security Affairs, to come to Washington as his arms control deputy. Schelling demurred, 
but recommended his friend John McNaughton, with whom he had worked in the early 1950s 
administering the Marshall Plan. McNaughton at first resisted, saying he knew little about arms and 
strategy, but Schelling promised to teach him everything he needed to know. McNaughton went to 
Washington, where he was instrumental in persuading the Pentagon not to block the limited Arms 
Control Treaty of 1963, which banned atmospheric testing. When Nitze became Secretary of the 
Navy in 1963, McNaughton became Assistant Secretary of Defense. 

In 1964, he was charged by McGeorge Bundy with developing an “integrated political-military 
plan for action against North Vietnam.” The plan, based on Schelling’s ideas about how to wage 
limited war, was to use graduated escalation, employing large numbers of troops as a deterrent to the 
North’s invasion of the South and then applying pressure on the North through an air campaign. The 
idea was to wait for, or possibly invite a provocation from the North and then retaliate with a 
measured air campaign to force North Vietnam to change its behavior. 

In planning that campaign, McNaughton visited Schelling to try and figure out the answers to 
several questions: what did the U.S. want North Vietnam to do or stop doing, how would bombing 
make them alter their behavior, how would the U.S. know this had happened, and what would prevent 
the North from reverting to what it had been doing previously once the bombing stopped? The two 
strategists were unable to come up with answers to any of these questions, although Schelling did 
advise McNaughton to limit the bombing to three weeks. 

The campaign, code-named Rolling Thunder, failed to alter the behavior of the North Vietnamese, 
if anything, hardening their attitude, and solidifying their will [30, pp. 334–335].43 

4. Taking Data to the Theory 

Thomas Hobbes’ work Leviathan (1651, [34]) has for decades been understood as the classic  
non-formal evocation of the Prisoner’s Dilemma. Schelling does not place the PD front and center 
in his 1960 book (there are a few references to it at the end) although it is central to the problems he 
explored. This centrality is recognized in the Nobel citation, which began with an evocation of the  
Hobbesian dilemma: 

Wars and other conflicts are among the main sources of human misery. A minimum of 
cooperation is a prerequisite for a prosperous society. Life in an anarchic “state of nature” 

                                                 
43 The problem with using threats or pressure effectively is that it requires that the entity threatened respond rationally. 

In contrast, successful deterrence requires a number of areas in which irrational logic and thought processes must 
prevail (refusing to attack in the first place; actually retaliating after deterrence has failed). The hubris of much 
strategic thinking comes in its confidence that one can know or specify in advance in what realms rational thought 
processes will and will not prevail, both in oneself and in one’s opponent. 
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with its struggle of every man against every man is, in Thomas Hobbes’ (1651) famous phrase, 
“solitary, poor, nasty, brutish, and short”. 

The citation goes on to provide a capsule history of the development of game theory. But it is  
hard to see, realistically, how advances in pure theory have helped us, or are likely to help us in 
understanding the behavior of nuclear adversaries. One can read Schelling’s position on game theory 
in The Strategy of Conflict as inconsistent, or characterize it as acknowledging its limitations but 
suggesting that with improvements it could do the job. 44  In his review of Schelling [20],  
Rapoport [22]) questioned the likelihood of this. He argued that the challenge was not simply to 
improve upon a slightly flawed approach: 

These ideas, especially some of the striking paradoxes, are interesting and stimulating. I 
believe, however, that they indicate the necessity of transcending game theoretical thinking 
(i.e., thinking exclusively in strategic terms) rather than the need to incorporate into the theory 
of games matters which do not fit into its conceptual repertoire… The fact remains that there 
is no rationally justifiable conclusion that leads the two players of a Prisoner’s Dilemma game 
without communication to insure for themselves the largest joint pay-off. Such an outcome can 
result only if “irrational” considerations are allowed to determine the choice of strategy, for 
example, “solidarity,” “trust,” “the determination to do the right thing, no matter what the 
consequences may be,” etc. Such considerations have until now been anathema to the realists. 
Among the strategists, it is perfectly proper to advocate “calculated risks” based on bluff, 
blackmail, and intimidation, but risks based on trust (which admittedly may be misplaced, else 
the risks would not be risks) fall automatically outside the scope of strategy because the 
associated concepts are not even in the vocabulary of the strategist. 

Rapoport is not always completely on target (it is now well understood, for instance, that the PD 
with communication is formally identical to the game without it) but his basic point is well taken. 
Schelling respected Rapoport—there is a footnote in The Strategy of Conflict referring to one of his 
earlier essays as magnificent [20, p. 7], but we may infer that this review struck too close to home. 
When Schelling reviewed Rapoport’s Strategy and Conscience three years later, his tone was 
uncharacteristically harsh [35]. Rapoport’s book is a sprawling affair, containing at its best some 
deep insights into probability theory, and some lucid critiques of the strategic way of thinking and 
its dangers, but one can legitimately criticize it from a number of angles. Nevertheless, one is struck 
in reading Schelling’s review by the animus he appears to bear towards the author. Schelling appears 
quite angry, angry that Rapoport has tarred all strategists with the same brush, has failed to 
distinguish good theory from bad, and didn’t have the courtesy to contact his targets to ask them 
what they in fact thought (rather than, perhaps defensibly, inferring it from their writings). My 
interpretation is that at the time Schelling felt compelled to defend those whose aim was to apply and 
improve game theory, a group in which he included himself. And yet, if one focuses on Chapter 6 of 

                                                 
44 Still, if his position was that the theory lacked much predictive or explanatory power now, but might, with 

improvement, have it in the future, what was the justification for extensive inclusion of game theoretic apparatus in 
a book devoted to analyzing pressing current problems? 
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Schelling [20], Rapoport’s and Schelling’s understandings of and acknowledgements of the 
limitations of formal theory were not very far apart. 

The referenced passages from The Strategy of Conflict and Schelling’s review of Rapoport are  
the basis for the interpretation that Schelling was inconsistent in acknowledging or addressing the 
shortcomings of game theory as a prescriptive and descriptive guide to behavior, and conflicted about 
its prospects and his role as a theorist. These ambivalences, if anything, became deeper with time. In 
a symposium in his honor at Harvard University in October 2006 [36], Schelling observed that the 
Nobel citation gave him cause to reflect on whether he “was then or ever had been a game theorist.” 
He recalled that he learned what theory he knows from Luce and Raiffa [24], a book he spent “more 
time studying than the Holy Bible,” but noted that the Nobel committee seemed most impressed by 
work he had published before Luce and Raiffa appeared, and before he had read it. 

This last is a very puzzling claim, since the Nobel citation states that Schelling received the prize 
for “developing non-cooperative game theory further”, and it is hard to see how he could have  
made progress on this account prior to digesting Luce and Raiffa. Certainly, the avidity with which  
(by self-report) he consumed the work45 suggests that he had high hopes it would be useful to him.  
By the end of 1950s, however, as evidenced in The Strategy of Conflict, he was aware of its 
limitations. That realization would have been unsettling to anyone schooled in the merits of rational 
choice analysis, and doubly troubling in a world in which rewards (honorifics, professional 
advancement) for apparently applying game theory to real world problems remained so high. In 
Schelling [20], any concern on this account was papered over by taking the optimistic position that 
yes, the theory was limited in its predictive or explanatory value, but future progress would resolve 
these deficiencies. 

Formal game theory can be beautiful from an aesthetic perspective and challenging in terms of 
the mathematical and logical puzzles it presents. Social scientists benefit from a basic understanding 
of its concepts and principles if only to appreciate its limitations and because it has become part of 
the intellectual landscape. But if one is interested in solving real world problems, or using theory to 
understand human behavior, it is quite often a cul de sac. Ariel Rubinstein has probably been most 
forthright about this, arguing that formal theory simply should not be “a tool for predicting or 
describing real human behavior” [37, p. 616].46 Rubinstein did not, however, necessarily conclude 
from this that research in game theory be shut down. A close reading is that his plea is that 
experimentalists and students of the real world stop harassing theorists with the disjuncture between 
theory and behavior.47 Howard Raiffa (one of the coauthors of Schelling’s “bible”), reached a 
somewhat similar conclusion, largely abandoning the theory program in his later career, and instead 
focusing on the practicalities of negotiation rather than its mathematical analysis (compare [24]  
with [38]). Anatol Rapoport said essentially the same thing as Rubinstein forty years earlier: 

                                                 
45 He recollects that he spent between 100 and 200 hours reading it (Schelling, [26]). 
46 For evidence of similar attitudes in political science, in particular the assertion that logical consistency is more 

important than empirical validity, see Walt [39]). 
47 Economists often talk of taking theory (or a new model) to the data. The objection here seems to be to the efforts of 

behavioralists and experimentalists to take data to the theory. 
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The theory of games has been developed much beyond the zero-sum game, and it is not the 
fault of the theoreticians that the results are so frequently indeterminate or psychologically 
disturbing. The mathematical theory of games was never meant to be a behavioral theory, but 
only a mathematical one, which examines the internal logic of certain situations without 
necessarily drawing conclusions about what this internal logic may imply in human  
affairs [40, p. 437]. 

There can scarcely be any “problem in the social sciences” of greater import than that of 
understanding relations among nuclear adversaries. It is not surprising if what theory has actually 
delivered in this area has been a disappointment if the theory was never meant to be behavioral. 

5. The Logic of First Strike 

If agents are rational and self-regarding, there can be no logic of deterrence, only one of first 
strike. Von Neumann argued famously, with respect to the Soviets, “If you say why not bomb them 
tomorrow, I say why not today? If you say today at 5 o’clock, I say why not 1 o’clock?”  
([12, p. 104]; Blair, 1957, cited in [16, p. 143]). As he neared death in 1957, he confided to his friend 
Hilary Putnam, a philosophy professor at Harvard, about his pessimistic view of the future. Von 
Neumann told Putnam he was “absolutely certain (1) that there would be a nuclear war and (2) that 
everyone would die from it” [41, p. 114].48 

Von Neumann’s analysis and conclusions were common at the time among intellectuals and those 
who had thought seriously about nuclear war, both before and after the arrival of thermonuclear 
weapons. Three years later, on the front page of the New York Times, the British Novelist  
C. P. Snow made a similar prediction, stating that absent massive disarmament, thermonuclear war 
within a decade was a “mathematical certainty.” As Schelling pointed out in his Nobel lecture, 
nobody at the time found this claim exaggerated [2]. Given what we know of the Emergency War 
Plan of the late 1950s or SIOP-62, or the Berlin crisis of 1961, or the Cuban Missile Crisis of 1962, 
or U.S.—Soviet tensions in 1983, this is not surprising. Von Neumann, had he still been alive in 
1960, might have asked, why not sooner? 

The failure accurately to predict has not inhered in the logic. The problem is with the implied 
behavioral assumptions. A taboo not codified in any treaty has kept nuclear weapons from being 
used against an adversary since 1945, just as a taboo kept poison gas from being used in the Second 
World War. In his Nobel lecture Schelling is rightly interested in these normative constraints on 
behavior and the degree to which they give rise to behavior at odds with what was predicted and 
counseled by von Neumann. Some behavioral inhibitions—in my view as much biological in origin 
as they are cultural—checked the pressures on or inclinations of leaders to attack. Our survival has 
depended upon the fact that decisions makers were and are, in some respects, the opposite of rational 
and self-regarding. It has depended in part on the fact that they were and are human. 

                                                 
48 Von Neumann hated communists and had no moral qualms about working on the H Bomb project. From an early 

date he looked forward to nuclear conflict between the two superpowers. He expressed this anticipation in a 1951 
letter to Lewis Strauss: “I think that the USA-USSR conflict will very probably lead to an armed ‘total’ collision, and 
that a maximum rate of armament is therefore imperative” [30, p. 63]. 
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There is no practical defense against ICBMs. There is therefore, as Richard Rhodes puts it, “no 
military solution to safety in the nuclear age” [17, p. 101]. Game theoretic analysis, which commonly 
assumes that players are logical, rational, and self-regarding, leads to the conclusion that the surest 
and most effective way to reduce this vulnerability is to launch a surprise attack aimed at an 
adversary’s offensive weapons. Because players are human, however, and sometimes prone to 
retaliate to attack if they can, even if it gains them little or nothing, or even makes their deteriorated 
situation even worse, this is an almost certain invitation to mutual incineration. The effort to ground 
strategy in game theory produces, using Robert Jervis’ words, “doctrines which are incoherent and 
filled with contradictions, which though they are superficially alluring, upon close examination do 
not make sense” [18, p. 19].49 

In his Nobel autobiography, Schelling tried to interpret the convention against use of nuclear 
weapons as an example of a focal point. But this is not an appropriate use of the concept. Pure games 
of coordination have multiple equilibria, and the concept of a focal point refers to the role of tacit or 
implicit knowledge in enabling players to coordinate on one of them. The Prisoner’s Dilemma is not 
a pure game of coordination. It has only one equilibrium (unlike the New York meeting problem that 
Schelling popularized), and that equilibrium is inefficient, unlike any of the equilibria in a typical 
coordination game. The no-nukes “convention” is not a Nash equilibrium, as disgruntled advocates 
of preemption have pointed out again and again, and there are strong incentives, pressures, and 
temptations for players to deviate from it, in contrast to what is true for a coordination game 
equilibrium once reached. If there are norms (whether biological or cultural in their origin) which 
incline us to the cooperative solution in PDs, they are different from the social or cultural norms that 
contribute to a focal point. The former require in some respects that we be the opposite of  
self-regarding, whereas the latter (such as those, within a common language area, that allow us to 
agree on the meaning of a word) do not (Field, [42]). We are best served by acknowledging these 
differences rather than suggesting that these types of norms are of the same genus. 

The analysis of games of coordination does help us understand the role of tacit or implicit 
knowledge in solving such problems as which side of the moving walkway to stand on, or where, in 
a pre-cell phone age, and in the absence of prearrangement, we should meet in New York. In that 
sense, Schelling has contributed to the use of game theory to understand “everyday economics”, to 
use Warsh’s words, or “familiar everyday problems”, to use the words of the Nobel citation. 

But the economic and social significance of coordination problems pales in comparison to those 
presented by Hobbesian dilemmas, and the Nobel citation’s emphasis on Schelling’s contribution to 
the analysis of “non-cooperative games that involve both common and conflicting interests” makes 
it clear that they had in mind the latter category of social dilemmas. The reality is first that Schelling 
made little contribution to the formal development of non-cooperative game theory and second that 

                                                 
49 He goes on to argue, “To argue that any nuclear doctrine must be at least partly irrational does not mean that all 

doctrines are equally at odds with the reality they try to reflect and shape. If one starts with misleading conceptions, 
the more complete and thorough the reasoning, the stranger and more confusing the results. Only by understanding 
and accepting the implications of nuclear weapons can we develop a more appropriate policy. But even such a policy 
cannot meet all the standards we normally require of rationality” [18, p. 20]. 
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such theory is of little value in understanding how humans solve Hobbesian, or Prisoner’s Dilemmas. 
On both of these counts, then, the Nobel citation reflects a certain amount of misdirection. 

In the long run it matters little why someone wins the Nobel Prize. What does matter in the social 
sciences is correctly identifying what types of contribution advance our understanding of human 
behavior. The challenge of understanding what contributes to collective action or collective inaction 
(restraints on harm) beyond the family are central to social and behavioral science. Claims to advance 
must be carefully vetted, with the most important criterion not formal axiomatic consistency but the 
extent to which actual human behavior is explained or predicted. Misdirection with respect to the 
contributions of game theory has been facilitated by a finding of common ground among those who 
love the intellectual challenges it poses, even as they acknowledge its limited applicability to actual 
human behavior (e.g., Rubinstein), and a broader audience that understands enough about the 
approach to appreciate its apparent potential, but not enough to recognize its limitations. 

Deterrence can only work if in some respect humans are not rational in their logic and/or  
self-regarding in their preferences. A strategy of defensive deterrence has two main pillars: (1) each 
counterparty refrains from first strike; and (2) will in fact retaliate in the event deterrence fails. 
Neither pillar, von Neumann appreciated, could be defended as the behavior of a self-regarding 
rational actor. To von Neumann, failure to strike first was irrational and foolish. It was foolish 
because it exposed one’s country to the risk of being hit first. And since the nuclear counterparty had 
access to similar logic, and assuming the adversary was also a self-regarding rational actor, the attack 
must be imminent.50 If missiles were not already inbound it was only because the adversary was also 
behaving in a foolish manner. To refrain from attacking first was to put one’s faith in irrational 
behavior on the part of one’s counterpart. And, if one’s counterpart were behaving in a foolish 
fashion, failure to strike first meant passing up an opportunity to gain at her expense. In a 
thermonuclear world, to refrain from first strike was to refrain from defecting in a Prisoner’s 
Dilemma game which would have more than one play only if both parties irrationally chose not  
to defect. 

Some have explained the failure of the United States to wage preventive war in the early 1950s 
as due to its self-perception as relatively weak [12, pp. 100–115]. Yet in 1961, when intelligence 
revealed the disarray and weakness of Soviet strategic forces, and Khrushchev’s nuclear bluster had 
been shown to be largely a bluff, the U.S. again passed on the preemption option. Conditions were 
more favorable for a U.S. first strike than they had been at any time since the late 1940s. And in his 
September 1961 war games, Schelling could not get either the Blue or the Red teams to go nuclear, 
no matter how hard he provoked. In the policy domain, the 1961 Kaysen plan at the height of the 
Berlin crisis was rejected, even as a contingency [30, pp. 299–300]. Something obviously restrained 
the willingness of even tough minded strategists like Kaysen and Kissinger to act on the logic of first 
strike. Von Neumann must have turned over in his grave. 

As many have pointed out, the second pillar of deterrence, the promise of retaliation, also requires 
behavior that cannot be justified as rational. Having decided (irrationally) to refrain from first strike, 
the threat of retaliation is intended to deter a counterparty from doing the rational thing, which is to 
                                                 
50 See Kahn, ([13], pp. 151–152, cited in Rapoport, [40], p. 134). Kahn describes an imagined conversation between a 

Soviet general and Khrushchev as they consider the pros and cons of a first strike on the United States. 
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attack first. But if the attack has already happened, deterrence has failed. With many U.S. cities in 
ruins, of what possible value would have been the destruction of millions of Soviet lives, simply to 
prove, after the fact, that we had “meant” what we said when we promised/threatened retaliation? 

The threat of massive retaliation would not be credible if the counterparty believed one were 
completely rational because it would make no sense to carry through on it after the fact. This train of 
logic leads to the conclusion that a rational actor should not and would not be deterred from attacking 
by a threat of retaliation so long as she assumed the target was rational, because a rational victim of 
aggression would not retaliate. It is easy to threaten retaliation, but talk is cheap. This reality helps 
illuminate the obsession of military planners with inflexibility, as they have struggled over the years 
to make retaliatory threats credible. 

Schelling argued that madmen could not easily be deterred by threats of retaliation [20, p. 6]. An 
apparent corollary is that those who are rational (not mad) can be deterred. But as this analysis 
reveals, you cannot deter a rational actor who also believes you are rational, because your threats of 
retaliation will not be credible. 

This issue exposes one of the soft underbellies of strategic thinking, and is one that Schelling 
chose not to probe too deeply. In Arms and Influence [43] he cited Max Lerner, writing in The Age 
of Overkill (1962) that “The operation of the deterrence principle in preventing war depends upon an 
almost flawless rationality on both sides.” ([44, p. 27], cited in Schelling, [43], p. 229). Without 
directly challenging or contradicting Lerner’s claim Schelling dryly notes that “…when people say 
that “irrationality” spoils deterrence they mean—or ought to mean—only particular brands of  
it” [43, p. 229]. 

The practical success of deterrence rests in part on the fact that the very act of refraining from 
first strike, which is demonstrably not rational, may increase the credibility of a threat of retaliation. 
By contravening the counsel of von Neumann and other aggressive preempters, an actor illustrates 
by her restrained behavior a willingness to behave in an irrational although still apparently 
instrumental fashion. Thus a counterparty might, for this reason, think twice about dismissing the 
threat of massive retaliation on the grounds that such retaliation would, after the fact, be irrational. 

Strategists like von Neumann argued that a nuclear war initiated by a U.S. first strike could be 
won, if the U.S. possessed sufficient strategic superiority, and this argument surfaced again and again 
in the 1960s, 1970s, and 1980s. There were several targeting strategies to choose from. One could 
focus principally on military targets, to degrade or eliminate second strike capability. Or one could 
focus on CCC—command, control and communication—decapitation strikes that killed leaders and 
destroyed communications capability, so that even if weapons survived and decision makers were 
(irrationally) angry and prepared to retaliate, the weapons would not be fired. Or one could stick with 
the traditional cities only strategy, demoralizing the Soviets (“Shock and Awe”) to make sure that 
there was little or no (irrational) will or desire left for retaliation. Advocates of preemption stressed 
that in order for the U.S. to face a risk of retaliation, both the Soviet capability and the will to retaliate 
had to survive our first strike. And even if there was some probability that both did survive, winning 
the war could be defined as the U.S. suffering lower relative losses. 

Success for the U.S. as aggressor would require combining an assumption of rational first strike 
on our part with irrational restraint on first strike on the part of the Soviets (otherwise the Soviets 
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would already have attacked and U.S. would not have been able to strike first) followed by rational 
behavior by the Soviets following our strike (why bother retaliating since their effort to deter us had 
obviously failed). If, in contrast, we believed the Soviets would be consistently irrational in their 
behavior (irrational restraint combined with irrational retaliation in the event we attacked) we might, 
if we were rational, be deterred from attacking. 

But note that the non-aggression outcome associated with symmetric adoption of mutual assured 
destruction required asymmetric assumptions about the rationality of each of the adversaries.  
In particular, each had to believe that they were rational but their adversary was not—which is 
objectively impossible. 51 

To navigate in these clouded waters we will be less helped by game theory than by an 
understanding of social psychology, the theory of mind,52 and such regularities as the fundamental 
attribution error. 53  Contrary to Lerner’s argument, successful deterrence requires not flawless 
rationality but elements of irrationality—sometimes real, sometimes perceived—on the part of both 
parties. It is likely that the predispositions that allow deterrence to work have in part a biological 
foundation (see Field, [5–8,10]). 

If the scenarios for aggressive war pushed by von Neumann and others seemed to gamble with 
the nation’s fate (what if the assumptions were off by a bit; was it OK if “only” five to thirteen million 
Americans died?), preempters had a ready answer. Their proposals were driven not just by 
opportunistic calculations, but by fears that the Soviets were making exactly the same calculations, 
planning to fight and win a limited nuclear war (see, e.g., Kaysen [31], or arguments advanced by 
the Committee on the Present Danger in the 1970s and 1980s). And if that were true, it was clearly 
in the U.S. interest to attack first. Would those who hesitated prefer confronting the aftermath of a 
Soviet first strike on the United States, with degraded hardware, disrupted command and 
communication, and/or devastated cities? From this it’s a short distance to von Neumann’s if you 
say 5 PM, I say why not 1 PM. The U.S. military was acutely aware of vulnerabilities in its own 
command and control systems, and resisted modifications in SIOP-62 on this account. It wanted 
inflexible response. The concern was that even if U.S. weapons survived a Soviet strike, the relevant 
individuals54 might not be able or willing to launch them. 

                                                 
51 Robert Jervis was exploring similar issues when he wrote, in 1984, that “A rational strategy for employing nuclear 

weapons is a contradiction in terms” [18, p. 19]. 
52 Theory of mind involves such questions as how animals (including humans) infer another’s knowledge or intentions 

from the direction of its gaze, the timbre of its voice, or the expression on its face (for discussion, see Cheney and 
Seyfarth [45]). In game theory, none of this matters: there is promise of a parsimonious short cut to inferring intention. 
Sometimes, but by no means always, this short cut provides good predictions, but where it fails, and when the setting 
is nuclear confrontation, the failures are particularly problematic. 

53 The error, which has been widely demonstrated, is to assume that my behavior is governed by the situation while 
yours is governed by your disposition, in short, to assume that I’m rational and you’re not. Since the success of mutual 
assured destruction requires mutually asymmetric assumptions about the rationality of the two parties, deterrence 
could not succeed in the absence of this cognitive bias. The classic study is Ross [45]). 

54 It would be perhaps a misnomer to call them decision makers, because the whole point of inflexible response was 
that they were not supposed to be making decisions. 
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Schelling, of course, preferred to win without fighting, or by fighting as little as possible (“a theory 
of deterrence would be in effect a theory of the skillful nonuse of military forces” [20, p. 9]). But he 
acknowledged at least implicitly the asymmetric but complementary roles rationality and irrationality 
would have to play in successful deterrence, although they were the reverse of what was needed for 
successful first strike. 

Schelling repeatedly emphasized the potential role played by irrationality: 

“It is not a universal advantage in situations of conflict to be inalienably and manifestly rational 
in decision and motivation. Many of the attributes of rationality, as in several illustrations 
mentioned earlier, are strategic disabilities in certain conflict situations” [20, p. 18]. 

But he does not confront the theoretical incoherence of a model that requires that each adversary 
believe that they are rational whereas their adversary is not, or that they are rational but must make 
their adversary believe the opposite, or that they are or will be rational in some instances but not 
others. We have already seen that a rational attacker (A) would not find credible the threat of 
retaliation by B if A attributed rationality and self-regarding preferences to B. A cannot be deterred 
by B if she attributes rationality and self-regarding preferences to B. If A is rational and  
self-regarding and has not attacked, it must be because of her attribution of some degree of 
irrationality to B (in other words, A must have some fear of retaliation). But if that is so, the merely 
threatened use of nuclear arms by A in an attempt to alter B’s behavior in ways distinct from simply 
refraining from attacking would also lack credibility. If A is deterred today by B’s irrational threat 
of retaliation, why should that be any different tomorrow? Aggressive preemption or the threat of 
aggressive preemption by A will succeed only if B combines irrational restraint prior to A’s attack 
(else why would A have the opportunity to strike first?) with rational calculation of B’s self-interest 
following A’s strike. 

If we are wedded to a rational choice modeling approach, should we not expect at least a 
consistency in the irrationality of B before and after A’s rational strike? Experimental research makes 
it abundantly clear that humans are inclined to have their behavior influenced by both rational and 
irrational thought processes, and it sometimes makes a big difference which prevail. Formal game 
theory offers us no help in estimating those probabilities. If your fate and the fate of the world 
depended upon it, would you rather your political leaders be good intuitive psychologists, skilled at 
inferring the emotions, motives, beliefs, and intentions of counterparties, and of themselves, or  
well-trained game theorists? 

To accept the argument that nonaggressive deterrence (peaceful coexistence) requires a 
combination of irrational and rational behavior on the part of both parties is not to reject such 
strategies as worth pursuing, nor is it to argue against being deterred in the face of a determined and 
committed opponent. Such policies and behavior often are worth advocating and pursuing, and as an 
empirical matter often have worked as they were intended. The problem for game theory is that in a 
world of self-regarding agents, there is always a stronger (more hard-headed, more tough-minded) 
case to be made for preemption. Allowing oneself to become too absorbed in the strategic way of 
thinking runs the risk of finding oneself in a race to the bottom, in which aggressive policies 
systematically trump those that are less so. 
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Leslie Groves’ advocacy of a policy of destroying the relevant facilities in any country that might 
threaten to develop nuclear weapons sounded much like Vice President Cheney’s advocacy of a 
broad license for preemption more than half a century later: “If there’s a 1 percent chance that 
Pakistani scientists are helping al-Qaeda build or develop a nuclear weapon, we have to treat it as a 
certainty in terms of our response. It’s not about our analysis, or finding a preponderance of the 
evidence. …It’s about our response” [47, p. 62]. Since a 1 percent probability is low, its estimation 
subjective, and one Cheney proposed the United States arrogate to itself, there was little limit, if this 
doctrine were accepted, to the range of targets an attack upon which could still be clothed in the 
rhetoric of defense. 

What is troubling about a policy of preemptive or preventive war, as applied to Iraq, and possibly 
to Iran or North Korea, are the implications for the U.S. if it is adopted by other nations. What it 
means is that any nation, on its own say so, would be justified in attacking the United States or any 
other country if it judged that there was even a very small probability that the United States might 
attack it. From a standpoint of rational choice theory and a model of a world consisting of  
self-regarding agents, there is no error in this reasoning.55 International law has always recognized 
the right of a nation to protect itself by attacking an adversary when an attack from that adversary  
is “imminent”. 

The Cold War spanned four decades, and its epicenter can be said to have been Berlin. The conflict 
began in 1947, two years before the blockade and airlift. Conflict over the city brought us close to 
nuclear war in 1961. The Cold War ended with the fall of the Wall in 1989 and the subsequent 
collapse of the Soviet Union (1991). For U.S. baby boomers the Cold War was an omnipresent fact 
of life, a feature of it from their birth until, to the surprise of many and consternation of some, the 
conflict suddenly ended a quarter century ago. The Cold War defined the political, strategic, and 
intellectual milieu within which Schelling’s most influential work was conducted. 

Over most of that period, a philosophy and strategy of containment and deterrence helped prevent 
thermonuclear war between two well-armed adversaries, the Soviet Union and the United States. 
Neither launched a surprise attack on the other. The question I have asked in this essay is whether 
the success of the Cold War stalemate depended upon the rational and self-regarding behavior of 
both parties, and on each party’s belief that the other was rational and self-regarding. If it did, then 
the interaction of these two adversaries would indeed be a fitting subject for game theory. Lerner 
claimed that it did and it was. Schelling danced around the question. To challenge the assumption 
made by Lerner that successful deterrence required consistent (flawless) rationality on the part of all 
parties too directly might have undercut the impression that game theory/rational choice approaches 
were central to the conclusions of his analysis. 

That said, Schelling appears to have recognized the flaws in Lerner’s claim. Without acknowledging 
the poor predictive power of models premised on rational choice by self-regarding agents, in 

                                                 
55 Note that a similar issue applies to the abandonment of the Geneva conventions, which former Attorney General 

Alberto Gonzalez characterized as “quaint.” There is little reason from a game theoretic perspective why the Geneva 
conventions should be respected, but clearly to some degree they are and have been, and many in the U.S. military 
objected to the US adoption of methods of torture, which resulted in the deaths of tens of captives, on the grounds 
that such actions threatened the protections available to captured American soldiers. 
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particular the fact that individuals often do refrain from first strike, even when rational analysis 
indicated, as von Neumann protested repeatedly, that it is in their interest to do otherwise, and that 
they often will respond in kind to attack, even when this makes no sense ex post, there would have 
been no explanatory space for the topics that interested Schelling. There would be no arena for the 
murky world of threats and promises, driven by conflicting behavioral predispositions within 
individual humans themselves and characterized by the asymmetrical ability to benefit others by 
failing to do them harm as opposed to providing them with affirmative assistance. It is his 
acknowledgment of that world of shadows, in which things were not always what they seem, and 
what seemed to be the pursuit of flawless rationality was sometimes nothing of the sort that makes 
Schelling’s work interesting.56 

6. Rational Choice 

The Royal Swedish Academy of Sciences saw it differently. Rather than interpreting Schelling as 
having shown that behavior interpreted as the pursuit of flawless rationality was often nothing of the 
sort, the Academy’s prize committee claimed that Schelling (and Aumann’s) contribution was to 
show the opposite: “A consequence of these endeavors is that the concept of rationality now has a 
wider interpretation; behavior which used to be classified as irrational has become understandable 
and rational” [19, p. 3]. This is misdirection. It reflects the same kind of papering over of 
contradictions which renders most discussions of U.S. strategic policy incoherent. Human behavior 
is what it is, and sophistry cannot make the play of a strictly dominated strategy rational. If x is black, 
and we understand what black means, one can’t make it white simply by reinterpreting it as white. 

In describing behavior, the word rational is often used in different ways. The broadest meaning is 
simply the claim that people act in satisfaction of their own desires. This version is not interesting 
from a scientific standpoint, since it is impossible to conceive of any behavioral data that could not 
be made consistent with it. A narrower version posits that people have goals reflected in preferences, 
that these preferences are both stable and transitive (if A if preferred to B, and B to C, then A is 
preferred to C), and that people use all available information to choose a course of action likely to lead 
to the realization of these goals. 

The third and most rhetorically powerful version of rational choice carries forward all of the 
language about goal seeking, but adds that preferences are, in addition to being stable and transitive, 
also self-regarding. Following Gintis [48], I suggest that self-regarding is superior terminology to 

                                                 
56 Schelling’s work is as much about diplomacy as the art of war fighting (as witness the title of his 1966 book: Arms 

and Influence). But, as those skeptical of diplomacy have always argued, talk is cheap, and actions speak louder than 
words. If these precepts are taken to heart, diplomacy is not part of the strategy space. As von Neumann understood, 
so long as players are rational and self-regarding, the strategy space was limited to launch or not launch, and the case 
for the former was unassailable. The idea that threats or promises might be used to further political or strategic aims 
presupposed that actors would behave in ways that could not be defended as rational. A country might threaten to 
retaliate, or threaten to build a Doomsday machine to overcome the prospect of weakness of will, but a rational actor 
would never do either. The idea, popularized by Schelling, that, short of attacking, one might create a situation where 
things might get out of control and an attack “might happen” would have struck von Neumann as mealy mouthed. 
“Just do it” would have been his reaction. 
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self-interested, since it avoids the possible ambiguity arising when individuals experience a “warm 
glow” from helping others. Such helping behavior (and I do not mean to suggest that all helping 
behavior has this characteristic) might arguably be self-interested, but is not what we would mean 
by self-regarding. 

In using the term rational in this paper, I have meant this third, most restrictive, and most 
rhetorically powerful use of the term. Under this meaning, to assume rational choice is to assume 
that people (or countries) act so as efficiently to advance their material self-interest. 

7. The Logic of First Strike—Once More with Feeling 

It is a commonplace among tough minded thinkers to say that talk is cheap, and actions speak 
louder than words. But rhetoric matters. It affects human attitudes and behavior, even if theory often 
suggests it shouldn’t. Most humans are inclined to support military operations in response to what is 
seen as an unprovoked attack. Public opinion tends to be less comfortable with preemptive attack, 
because the threat countered is probabilistic and thus speculative. Aside from the small fraction of 
humans with sociopathic tendencies, attack simply for personal or territorial aggrandizements is the 
toughest sell of all: most humans are repelled by it. Even the most cynical dictators find it necessary 
and desirable to justify aggression in terms of a prior litany of perceived wrongs. For this reason 
Hitler felt compelled to cloak his invasion of Poland in 1939 as preemption to counter what he 
claimed was an intolerable threat from that country. The immediate casus belli was a ginned up raid 
on Germany supposedly conducted by Polish forces. 

In 1949 there was not a 1 percent probability that the Soviets were obtaining the bomb: there was 
a 100 percent chance that they had it. But surprisingly, this is beside the point in terms of the 
argument for attacking now. The logic of first strike is inexorable for an analyst consistently applying 
“realist” assumptions. It does not depend much on the size of this probability. After all, one could 
imagine a hypothetical conversation between von Neumann and former Vice President Cheney, “If 
you say attack if there’s a 1 percent probability, I say why not if there’s a 0.1 percent probability. 
And if you say 0.1, I say why not 0.01.” Because of the asymmetrical ability to benefit others by not 
harming them, as opposed to providing affirmative assistance,57 an asymmetry which is grossly 
magnified in the case of weapons of mass destruction, one requires very low probabilities in order to 
make the case for preventive war on these grounds. 

Now let us again consider again the second pillar of MAD: the promise or threat of retaliation. In 
order for such a threat to play any role in deterrence, it must be credible. This is, of course, a persistent 
theme in Schelling’s writings, and much subsequent game theoretic analysis.58  But let us put 
ourselves in the position of a submarine commander somewhere in the Pacific at the height of the 
Cold War. A devastating first strike has been launched by the Soviets which has wiped out New 
York, Chicago, and Los Angeles. With 16 MIRVed missiles in his tubes, the commander receives 

                                                 
57 “One of the lamentable principles of human productivity is that it is easier to destroy than create” (Schelling, [43, p. v]). 
58 At the October 2006 Kennedy School event, Schelling identified one of his principal concerns as “How can you make 

a promise that’s believable when it’s clear that left to your own devices you’d rather not do it” [23]. 
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the order to launch a retaliatory strike on Soviet cities, one which, in 20 to 30 min, will kill thirty 
million people. 

Does it make any sense to extract the launch codes, and proceed with firing? What will be 
accomplished by killing an additional thirty million people? Reputation is irrelevant because this is 
not a game that will continue. So the submarine commander, if he is rational, cannot logically justify 
setting in motion the launch procedure, and a rational President cannot logically justify ordering his 
submarine commander to do so.59 But it gets worse. 

Since game theory generally presumes that our counterparty is as rational and logical as we are, 
the U.S. forecasts the likely response of the Soviets to a first strike attack, and concludes that their 
promise of massive retaliation is hollow—cheap talk. Since if they are rational, they will not retaliate, 
we can afford to launch first strike against them with impunity.60 Moreover, since they will have 
realized that if the U.S. is rational, our threat of massive retaliation is also hollow, they will have 
concluded that they can launch with impunity, if we are foolish enough not to have already launched. 
In each case, the appeal of attack lies both in the prospect of removing a sword of Damocles and in 
the possibility of territorial aggrandizement or increased world influence. In the absence of any 
effective defense, there is an enormous game theoretic advantage to the offense, to moving first  
(Lee, [49, p. 198]). 

Schelling understood that no realistic study of international relations, just as no serious study of 
human behavior, could be premised on the assumption that agents are or should be motivated solely 
by self-regarding preferences. It is true that such preferences are strong, and underlie what I have 
called the foraging algorithms (Field, [7]). They cause us to seek food when we are hungry, and water 
when we are thirsty. But we also possess behavioral predispositions specialized for social interaction, 
including some that bias us in favor of refraining from first strike, some that make us willing to 
engage in costly (and thus other-regarding) punishment, even of third party violators, and a 
heightened sensitivity to detecting those who cheat on the social norms that commonly reflect these 
species typical behavioral predispositions. 

Schelling doesn’t address the evolutionary pathways that might have created this. I and others 
have, and make a strong argument that one must posit the operation of selection at levels higher than 

                                                 
59 Some of his advisors felt that President Reagan had doubts he would be able to issue the launch order in such a 

circumstance, one of the reasons he was so strongly attached to the idea of a missile shield (see Rhodes, [17]). 
60 Thus Powell does not appreciate that in assuming that “no political objective is worth certain destruction”, the 

problem of the credibility of US nuclear retaliation to a conventional Soviet attack on Western Europe is the same as 
the credibility of the threat of nuclear retaliation to a Soviet attack on US territory. And in stating what many would 
view as self-evident, that with secure second strike, “there is no situation in which it is rational for a state deliberately 
to launch a nuclear attack first” [53, p. 15]. Powell is simply wrong: this conclusion depends on assuming that one’s 
adversary will in fact retaliate. I am not saying one should attack first; if one is rational one will do so only if one 
believes one’s opponent will rationally not retaliate. Irrational human propensities to retaliate are part of the reason 
in the real world that attacks are deterred. For a similar reason, Jervis is wrong to state “There would be no reason 
for the Russians to hold back once Americans had destroyed what they value most…” [18, p. 74]. There would be no 
reason if they were human, but lots of reason if they were rational—since such retaliation would gain them precisely 
nothing so long as gains are defined in terms of material interest. 
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the individual organism (group or multilevel selection) in order to allow this to have happened 
(Wilson and Sober, [50]; Boehm, [51]; Field, [5, 6, 8, 10]; Wilson and Wilson, [52]). 

Once one allows for this restraint, once one acknowledges a species typical inhibition on first 
strike, one which cannot be defended as rational, and one which would not have been favored upon 
first appearance by organism level selection, one has the foundation for a realistic science of human 
behavior. One has a framework within which it becomes possible to understand why von Neumann’s 
prediction has, so far, been proved wrong. It becomes possible to see why policies of deterrence and 
containment can appeal to “natural” human impulses, as much if not more so than the press toward 
preemption and first strike, which draws support from the logical, rational capabilities associated 
with the prefrontal cortex. Whereas the counsel of our predispositions specialized for social 
interaction often agrees with that proffered by our foraging algorithms, sometimes they conflict, and 
sometimes the former trump or short circuit the latter. 

Of course the strength of these inhibitions varies among individuals, for reasons both biological 
and related to personal history. Of course a skilled leader can defeat them, by demonizing the enemy, 
or by conjuring threats, both real or imagined. But the point is that the inhibitions are real, they are 
species typical, and they do have to be defeated (the task of doing so is a central part of military 
training). It is because of these inhibitions, combined with the real and ever present possibility that 
they can be defeated by appeal to prudence or rational self-interest, that we have the world we live 
in, a dangerous world, but one which has been sufficiently peaceful to allow the human population 
to increase to over 7 billion. 

Without these irrational inhibitions, the shadowy world of threats and promises, of the “uglier, 
more negative, less civilized part of diplomacy” (Schelling, [43], p. vi), would simply not exist. There 
would be no space for it because conflict would never be looming over us. It always would already 
have started. But it is the world as it exists, peopled with individuals who have irrational as well as 
rational behavioral predispositions, that Schelling wished to analyze and understand. That world is 
one in which the promise or threat of harm becomes a critical element of the grammar of social 
intercourse, and a central concern of Schelling was how people or nations could be influenced, how 
these threats or promises are or could be effective. Our world, and the fragile peace in which we live 
most of the time, presupposes non-Nash behavior. It is a world in which human agents, much but not 
all of the time, refrain from playing defect even though logic counsels us that defect is the only 
defensible play. 

For most game theorists today, the modeling crucible within which to study the emergence and 
maintenance of cooperation (non-defection) is the indefinitely repeated game.61 This is theoretically 
convenient, because equilibria in which people cooperate (as well as those in which they don’t) can, 
within this context, be attributed to rational self-regarding choice. But it is empirically and 
historically a poor choice if one is concerned with interactions among agents who have a power to 
harm each other which is asymmetrically larger than their ability to help each other (aside from 
failing to harm them). In thinking about behavior among adversaries armed with hydrogen bombs it 
is absolutely essential that we explain how a Prisoner’s Dilemma that might well end up being played 
                                                 
61 Robert Aumann’s contribution to their analysis was a major theme in the announcement of his Nobel Prize. Aumann 

shared the award with Schelling in 2005. 
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only once is successfully surmounted, in the sense that neither party defects. To do so one must 
account for why players are prepared to choose a strategy which in theoretical terms is strictly 
dominated. Any realistic study of human behavior, whether at the individual, small group, or country 
level, must begin with the acknowledgment that humans possess some behavioral predispositions 
that cannot be defended as the rational behavior of a self-regarding agent. 

If one or both parties defects in the real time Prisoner’s Dilemma, there is no point discussing the 
logic of deterrence: there is simply no arena for it. Once one enters a state in which a fragile peace is 
sustained through mutual (and non-rational) restraint on first strike, successful deterrence requires 
persuading an adversary that you have the intention, under certain states of the world, to behave in a 
manner that could not at that point be defended as rational. The behavior, and the propensity of 
humans to indulge in it, is captured well in experiments involving the ultimatum game [54]. 

The world Schelling (and we) inhabit is a shadowy place where what appears intuitively to make 
perfect sense cannot in fact be defended as the behavior of a rational agent, where we can talk 
seriously, if not coherently or consistently, about why it may be advantageous to appear to be 
irrational. It is a world of conundrums and distorted mirrors, in which we are likely to be startled by 
our own reflection. 

No gas was used by combatants during the Second World War, and to a remarkable degree, the 
Geneva accords on the treatment of POWs were adhered to by combatants, even though the U.S. 
never signed these conventions. No nuclear weapons were used in the Korean War, and the U.S. did 
not bomb across the Yalu river. The Chinese/North Koreans did not bomb bases in Japan, American 
ships at sea, or bases in Japan (Schelling, [43], pp. 129–130), and Chinese bombers never departed 
directly from China, always effecting a wheels down in North Korea before pursuing their targets 
(Schelling, [2]). Thus, the fury on the battlefield notwithstanding, even war has historically been 
fought with restraint, albeit with different amounts of it in different conflicts. 

But these restraints, and others like them, always chafe. And within elements of countries such as 
the United States, there remained and remains a chafing, a chafing at the constraints apparently 
imposed by a defensive, deterrence based policy, a chafing at the constrains imposed by international 
diplomacy as symbolized by the United Nations and the various “threats” of world government, a 
bugaboo that Robert Welch of the John Birch Society railed against. With the breakup of the Soviet 
Empire and the end of the Cold War, and with the victory of President Bush in the 2000 election, 
and finally with the unprovoked attack on United States soil on 11 September 2001, voices calling 
for aggressive preemption were once again front and center, as they had been periodically in the past 
In foreign policy, it is true that Iraq was an obsession, but the larger agenda was to redefine our 
strategic posture. 

The Pentagon was to become part of a department of Offense as much as Defense, and the one 
percent doctrine advanced by Vice President Cheney gave the United States extraordinary scope for 
launching military action where and when it saw fit. Restraint on first strike was to be drastically 
attenuated: attacks according to this doctrine could be justified by the merest threat (“one percent 
probability”) of possible attacks on the United States, a threat that would be evaluated and defined 
by the United States. And along with the attacks on the presumption against the launch of offensive 
war came attacks on the quaintness of the Geneva conventions, opening the way to the use of 
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interrogation techniques the U.S. had branded as torture in war crime prosecutions after the Second 
World War. 

As a practical matter the country moved in directions periodically advocated by people like James 
Burnham, Curtis Lemay, Herman Kahn, John von Neumann, and Barry Goldwater. Science fiction 
writers and Hollywood screenwriters had fantasized about worlds in which individuals would be 
incarcerated before they committed crimes, simply because statistical methods predicted a high 
probability that they would commit offenses. The one percent doctrine represented the application 
of the principles reflected in the 2002 movie Minority Report to countries. As Suskind put it, “Where 
once a discernible act of aggression against America or its national interest was the threshold for a 
U.S. military response, now even proof of a threat is too constraining a standard” [47, p. 214]. 
Although the influence of preempters receded with the evidence of the lack of WMDs in Iraq and 
the election of Barack Obama, von Neumann’s heirs will surely regain their seat at the policy making 
table again in the future. 

Schelling’s work on deterrence was premised on the assumption that the United States would not 
itself launch offensive war: that our task rather was to create conditions where we could safeguard 
our security in a world in which others might. A world of deterrence and containment lacks the 
simplicity, clarity and dreadful beauty of the Nash equilibrium in the Prisoner’s dilemma. It is a 
messy world, cluttered with paradoxes, in which arguments can be made on almost all sides of any 
policy recommendation. But it is the world we must live in if we are to avoid Armageddon. 
Schelling’s work was not about “thinking the unthinkable” to borrow title words from Herman 
Kahn’s 1962 book. It was, in part, about avoiding the unthinkable. And to avoid the unthinkable we 
must have a sound, empirically based picture of the human ethogram, one which acknowledges the 
sometimes conflicting behavioral predispositions with which we are endowed. People emphasize that 
we live today in a world of WMDs against which there are only limited defenses. The challenges 
today are different than they were in the Cold War, but they are not entirely novel. In spite of the 
hundreds of billions of dollars spent on defense the nation stood completely defenseless against an 
attack of Soviet ICBMs until the end of the Cold War. 

The reality is that in some of the most consequential types of human interaction, formal game 
theory has not been useful for understanding how people behave, or how they necessarily should 
behave. Where it is clearly wrong in its predictions, it can, however, serve a useful purpose in helping 
us break out of the box in which much of modern social science has imprisoned behavioral science. 
Its usefulness in this fashion becomes apparent when it makes clear, unambiguous predictions which 
are not borne out by data. In a number of important instances, such as the Prisoner’s Dilemma played 
once (a game commonly dismissed as “uninteresting” or “too restrictive” by game theorists), its 
predictions are abundantly contradicted by experimental and observational evidence. But this reality 
can have less impact than perhaps it should, because some theorists simply aren’t interested in using 
the theory as a tool for understanding human behavior (Rubinstein, [37]). Deep down, many theorists 
wish to develop it as a logically consistent and internally coherent set of analyses unconstrained by 
a requirement that its predictions actually map onto human behavior. Such a posture is not 
reconcilable with a serious commitment to an empirically based social or behavioral science. 
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Because of its abstruse, esoteric quality and apparent rigor, many, including economic journalists, 
continue to be attracted and intrigued by game theory and, more generally rational choice models, 
without fully appreciating their limitations. Over his long career Schelling did little to discourage 
those who saw him as a “pioneering strategist” making game theory “serve everyday economics”. 
But the substance of his work has been premised on acknowledgements of a more complex human 
ethogram than game theory has been able to accommodate. 

If we combine the assertions that deterrence often does work with the argument that it presupposes 
a commingling of rational and irrational logic and thought processes, then we are forced to question 
the dominant behavioral theory and motivational assumptions which are thought to underpin realist 
foreign policy. There are certain conclusions in modern social science which, although indisputably 
correct, are considered bad form to bring up. A prime example is the absence of an instrumental 
political rationale for voting in national elections. A second is the inability to defend or explain 
deterrence when agents are rational and self-regarding. Deterrence works because we are human, not 
because we are entirely rational. Both of these conclusions point to the limitations of game theoretic 
approaches. Schelling understood these limitations (even if he did not advertise them) and so  
should we. 
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