Are political attitudes ruled by physiological traits?
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Motivation

Fast propagation of information is one of the most outstanding characteristics of contemporary human social networks. Even scientific information, frequently disdained by regular mass media, from time to time profits from this and can has an unexpected important impact among the social interconnected agents. A remarkable recent example concerns the findings of Oxley et al.  (2008), who propose a possible explanation for political attitudes in terms of physiological variability influences. No doubt, the subject is tasty and it partially explains the global impact that the report got. Not only in politics decisions taken at the right time are fundamental, but also in scientific publishing business. In this case the editors of Science gave us in time a palatable intellectual dish for this Obama versus McCain electoral time. However, fast availability of information frequently implies lack of time for reflection. Thus, in some newspapers the cited results were commented in a too much simplistic (however justified) way and sometimes the transmitted message was that politics could just be explained by physiology. The public reaction uncovered a broad spectrum of social responses, but almost all of them displaying the strong tendency of human social networks to strength conformity. Indeed, recent findings by Lazer et al. (2008) support the conclusion that individuals shift their political views toward the political views of their associates. Thus, receptors belonging to a specific community characterized by homogenous political views would filter the information to enforce them, e.g. presenting the information to their associates with a specific flavor, consciously chosen in the case of the editorial staff of media owned by groups of interest. Information flows through social networks modifying the interactions among the agents, and the content of the information changes when flowing through the networks. The social background, as defined by Searle (1997), shapes social responses to stimuli. The results by Oxley et al. (2008) are social facts, as well as its diffusion and the corresponding displayed responses, which sometimes can even produce a smile in our face. For instance, some people even express their worries that in the short-term authoritarian governments will ask for the inclusion of politically significant physiological traits in security-oriented databases, as a way to improve political control of the population! This kind of responses can just be anecdotic and possibly they are not significant at all. However, since social networks evolve, its dynamical reactions to social environmental stimuli can be a source of innovation. We can then easily imagine tenants of social engineering asking for public support for the development of control technologies oriented to physiology-based political manipulation, … and we can also imagine some not so-well advised-on-science policy makers providing resources for such kind of projects. I know that I am stressing the point here, but maybe it is just due to my physiological traits. I am kidding now. However, history proves that what makes someone to smile makes others to act. In what follows I will discuss some subjects concerning robustness in social networks, taking the Oxley et al. (2008) results as a driving argument. My aim here is to organize my ideas on the construction of social niches and the key role that robustness play in human social systems. 

Social niches and robustness

As mentioned previously, Oxley et al.  (2008) recently advanced the argument that political attitudes may have a biological basis. The empirical results supporting theirs ideas provides a possible explanation for both the lack of malleability in the beliefs of individuals with strong political convictions and for the associated ubiquity of political conflict. The published data show that political attitudes are strongly correlated with the way individuals are physiologically responsive to threats; high degree of physiological response to threats correlates with high degree of advocacy of policies that protect the existing social structure from both external and internal threats, i.e. the authors of this striking study suggest that physiology influences the construction of social niches, as far as political choices are concerned. This empirical evidence evidently comforts the tenants of sociobiology as a valid tool to understand social human behavior. However, it would be too much simplistic to reduce such a complex phenomenon as political orientation to be just determined by physiological traits. As has been argued by de Waal (2000), advanced primates (chimpanzees and bonobos) also make (extremely practical, however surprising) politics, but it would be intellectually risky to affirm that all the extent of the rules driving the human political game can be uncovered just observing how non-human primates solve social conflicts. If following the fields-based sociology theory mainly exposed by Bourdieu (1984), evolved from process sociology (mainly built by Elias (2000)), we can argue that political attitudes of a given individual basically result from his/her internalized interaction with the social fields that shape individual human life, understood in terms of the dynamical behavior of the social particle evolving in the time-space shaped by social fields. To make it short: political attitudes result from a projection of the domination system on the social life of individuals. Political attitudes display social distinction conditioned by social position, and social distinction involves choices, that can be conscious or not. In fact rational choices, based on objective interpretation of accurate given information, are uncommon in social systems, since subjectivity not only permeates social reality but also shapes it. Can biology explain intellectual joy or the feeling of being treated in a perceived unfair manner by a dominant member of a given human society? Surely biologist can uncover the biological substrates supporting these behavioral responses, but human social systems are not only the expression of biological processes. Social organization attenuates the strength of individual biological responses via the creation of social niches, which can be interpreted as islands ruled by both biological and social evolution. Biology plays a fundamental role no doubt, and perhaps it is the main actor in the casting of the social movie, but even in that case it is not enough to explain the success or the failure of the social movie. Popular actors frequently guarantee the success of a movie, but the key role of a good scenario or the creativity of marketing cannot be neglected, among other complex factors, including the inevitability of the presence of hazard. 

Empirical evidence proofs that political attitudes are influenced by physiological traits, but does not explain politics as a human tool related to the construction of social niches. It is true that Oxley et al. (2008) indicate that they excluded from their study aspects such as positions on economic issues, and that they deliberately chose only the aspect of ideology related with the protection of the social unit. That is the methodological choice of the authors, and that is also the limitation of their affirmation: “… individuals with measurably  lower sensitivities to sudden noises and threatening visual images were more likely to support foreign aid, liberal immigration policies, pacifism, and gun control, whereas individuals displaying measurably higher physiological reactions to those same stimuli were more likely to favor defense spending, capital punishment, patriotism and the Iraq War”. How then to explain the existence of such a physiologically improbable political system like western representative democracy? When thinking in physiology responses to perceived threats (such as variations in skin conductance or oculi startle blinks), it is hard to establish a causal relation with political attitudes. How the authors can be sure that the physiological traits have not been influenced by social structure? Practitioners of cognitive analytical therapy working with adult survivors of childhood abuse know very well how the most intimate traits defining the personality of an adult, even at the physiological level, can be strongly shaped by violently imposed behaviors in childhood (see for instance the based on clinical research arguments given by Pollock (2001)). That political attitudes are correlated with physiological traits is a fact that cannot be easily denied, what is more difficult is to establish a causal relationship between biological traits and social behaviors. When consider designed artificial systems regulated by negative feedback loops
, which essentially reduce the sensibility of the controlled system to both internal and external disturbances (insuring a prescribed performance level fixed in advance by the designer), it is hard to speak about direct causality relating the signals involved in the feedback loop (as far as systems evolving in continuous systems are concerned). Causality is a very subtle question when negative feedback regulators drive system’s behavior. To be clear: negative feedback cannot change the course of time
, but it is frequently applied to reduce the time constants of responses to disturbances, and consequently system internal signals evolve almost simultaneously, and then the cause-to-effect logic is not easily perceived. In fact, some negative feedback control schemes are designed to predict the future behavior of some strategic variables of the designed system and then master the system in agreement with the predicted behavior; these techniques are the matter of what is called predictive control, which is a very common adaptive control scheme to insure robustness in process engineering (see for instance the book by Morari and Zafiriou (1989)).  It must be pointed out that the arsenal of control also includes positive feedback, which in evolved system promotes multi-stable behaviors, i.e. positive feedback  (in collaboration with some other control schemes) allows a system to change its equilibrium, while maintaining its functionality.  Complex social niches are not designed systems, since they are essentially evolved ones. Moreover, when compared with bio-molecular systems, where the role of enzymes and substrates in the construction of molecular complexes is very well understood, social systems have not a clearly distinction between “enzymes” and “substrates”, but some like-enzymatic reactions surely exists (think for instance in the dynamics of rumors as propaganda weapons). Designed systems frequently pursuit optimality goals and optimality in evolved systems is even now a controversial subject, as pointed out by Orzack & Sober (2001). Even if complex social systems are not completely designed, some of its components are obviously designed in order to attain specific goals (e.g. the separation of powers as a model for the governance of democratic states underlies an optimality goal), and perhaps that is one of the reasons why they share some important structural traits with systems resulting from design, which always express an underlying optimality criterion (convergence as a result of constrained evolution could be also involved). These traits are frequently associated to robustness of the system against disturbances. Stable social niches
 require robust social structures, and robustness is guaranteed by mechanisms essentially involving redundancy, modularity and feedback-based regulation, as argued by Wagner (2005), who claims that robustness is an emergent property in both non designed evolved systems and designed ones.  Political attitudes and physiological traits are related through feedback loops, and societies divided in different clusters (organizational barriers) defined in terms of political affiliations seem to be the expression of evolved robustness in the system’s structure associated to the political game. Political affiliations possibly display a property of contemporary human social systems related with political speciation, which is in fact a very intriguing subject, but this will not be discussed here. In what follows I will focus my exposition in some issues concerning robustness and optimality in designed and evolved systems.

Robustness is then an important issue in the study of complex systems. In the case of designed ones
, robustness has been playing an important role as a design goal related with resistance of the system against uncertainty. Control strategies have been then promoted to insure robustness, for systems affected by expected uncertainty. The design procedure assumes a model for the uncertainty (see for instance the book by Zhou et al. (1996), restricted to the deterministic case of systems described by linear differential equations and the uncertainty modeled in term of functional system’s input-output relationships). In the case of evolved systems (involving or not designed components), there is no such a thing like an universally accepted model for expected uncertainty, and a theory of robustness for this class of system remains an open question. Some essays to develop a theoretical framework for the construction of a theory of robustness in the case of evolved systems has been recently proposed. Following the proposal of Kitano (2007) (mainly concerning the construction of a theory of biological robustness): robustness (R) of the system (s) with regard to function (a) against a set of perturbations (P) can be mathematically described as:
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where the function 
[image: image2.wmf] is the probability for perturbation ‘p’ to take place, and this should be 1 when all perturbation to take place at equal probability. D(p) is an evaluation function under perturbation (p), and P is the entire perturbation space. The evaluation function determines if the system still maintains the concerned function under a specific perturbation and to what degree, and is defined as:
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where A is a set of perturbations where the system failed to maintain its function. This mean that D(p) is zero when a function does not meet a defined criteria under perturbation (p) and D(p) returns a relative viability of a function under perturbation, i.e. f(p), compared against non-perturbed condition otherwise, i.e. f(0). A system ‘S1’ can be said to be more robust than system ‘S2’ with regard to a function ‘
[image: image4.wmf]’ against a certain set of perturbation ‘Y’, when
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This general mathematical framework can be applied to any class of systems (evolved or not), and is expressed in terms of the probability of occurrence of perturbations and in the knowledge of viability of a specific system function under the effect of the expected perturbations, which encode then a model for the uncertainty affecting the system. Let me approach the question of political attitudes following this theoretical framework, in order to support some arguments concerning the inherent difficulties concerning simplistic explanations to social phenomena.

An illustrative example

Suppose the following statement:

· s: prevailing political system ruling USA.

· a: social security guaranteed by the State.

· p: urban criminality.

· P: the set of all the threats to social security.

We can assume, not considering some possible explanatory causes, that the probability of occurrence of urban criminality as a threat to social security, i.e.  
[image: image6.wmf], is not identically equal to zero, and we can also assume that the corresponding evaluation function D(p) is not equal to zero, i.e. the prevailing political system guarantees social security, even degraded by the presence of urban criminality and the other perturbations belonging to P. 

First suppose that p coincides with the set P. As a result of the statement, the prevailing political system ruling USA is robust against the set of all the threats to social security (in this case only consisting of urban criminality). Suppose now that the cardinality of P is not equal to one. For this, consider as a new perturbation the subprime mortgage crisis. This perturbation affects also the system, but let us also assume that does collapse social security guaranteed by the state, i.e. the political system still sustains this function; the perturbation does not belongs to A. The robustness of the system is still not identically zero. It is quite possible that specific values for the involved probabilities could be inferred from historical data or in a very constrained way by computer simulations (possibly following an agent-oriented modeling approach, like the one proposed by Wilensky (1999)). The same can be said about the viability functions. However, as far as new perturbations are concerned the complexity of the problem grows. Moreover, some responses to a given perturbation can be interpreted as new perturbations. Why? Following the current example, it is quite obvious that in order to insure robustness of social security against probable threats, the system would consume available resources, and then the overall performance of the system (which is also charged of other functions, and not only social security) would be affected by the perturbations. To fix a limit to the effect of urban criminality the system would certainly expend tax revenues in government operations involving maintenance of security forces (among others actions), and the effect of the subprime mortgage would be limited via government intervention in the investment market. Society chooses priorities when electing both policy makers and executive officers, and priorities induce both design and evolutionary trends. Since robustness imposes performance degradation, some functionalities of the system would be fragilized, possibly making the system unable to resist unexpected perturbations. This kind of effect is in fact very common in complex social networks. An outstanding example concerns the way republican and democrat partisans react to the G. W. Bush proposal involving the intervention of the government to reduce the current crisis in the financial system. Political attitudes were in this case at some level decoupled from political affiliations, which disrupt the relationship associating leaders with supporters. Political strategies could then be promoted to strength political clustering, in order to maintain the functionality of the political system. Thus, a theoretical framework for robustness in complex social systems involving evolved structures must take into account different trade-offs, including performance degradation and fragility. Coming back to the original question: political attitudes and physiological traits play co-related roles, but co-relation gives no enough clues to understand the underlying mechanisms.

Some final comments


The social mechanisms underlying the responses of a given system to a set of perturbations defines a social niche, which is a dynamical structure. This  means that social niches are conditioned by historical phenomena involving trans-generational issues. Moreover, every social niche is a particular solution to several conflicts, some of then being always present. Political attitudes are complex phenomena. Physiological variability influences them, as firmly established by Oxley et al. (2008). However, the effect of this variability in society is not obvious. Suppose for instance that social structure ‘evolves’ to resist physiological variability, i.e. this is interpreted as a perturbation. To avoid that people displaying measurably higher physiological reactions to such threats such as sudden noises due to gun firing, react using theirs own guns to protect themselves against real (or imaginary threats), society consumes important resources in civic-oriented education and representative-based democracy to avoid socially risky self-applied justice. Moreover, social systems ask for social entities to be promiscuous, i.e. to have more than a single role in the social game. Physiological variability can then be also a source of constant innovation, and, for instance, the protection of social unit can be a by-product of the regulatory machinery, which attenuates the effect of physiological differences.


 Concerning the robustness issue it must be pointed out that some basic question remain unanswered. In designed systems robustness is a conserved quantity, i.e. insuring robustness against a given set of perturbations fragilizes the system against unexpected perturbations.  Is robustness a conserved quantity in evolved systems? If the answer is positive for biological systems, we can expect that it would be also positive for evolved systems involving design
 (like complex human social systems). However, there are not convincing arguments supporting a positive answer. Even the notion of robustness is a matter of discussion. Just to give an example: some recent studies by Kafri et al. (2008) suggest that evolution preserves genetic redundancy involved in the protection of vulnerable highly connected proteins, i.e. redundancy provides robustness to strategic nodes (which is in fact a common strategy when designing systems). However, it seems that at least in some cases redundancy evolves as a mechanism protecting some signaling pathways against stochastic noise related with fluctuations of some protein concentrations
. It means then that robustness is in this case a by-product of resistance against noise and not necessarily an optimally adaptive response. How to establish then a theory of robustness of evolved systems based on adaptation driven by optimality, when optimality is not necessarily involved in the emergence of an evolved function? That is a real challenge!     
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� For a theoretical basic introduction to this subject see for instance the book by Doyle et al. (1992).


� It must be pointed out that causal relationships associating exogenous inputs with system outputs are required by control theory, in order for a control system to be well posed. 


� Defined as social systems displaying low sensitivity to small perturbations.


� That can be conceived as machines in the broad sense, even if they have no physically mechanic parts, e.g. an university study program can be conceived as a machine, sharing some basic functional principles with motors, airplanes, and others sorts of machines. 


� When speaking about design in complex systems I mean conscious, goal oriented, design. However, adaptive responses of complex social systems make design to emerge as an evolutionary mechanism involving social learning driven by behavioral inheritance systems, as pointed out by Jablonka & Lamb (2006).


� Y. Pilpel from the Weizmann Institute of Science (now a sabbatical fellow at the Systems Biology Department at Harvard Medical School) communicated this to me in a recent talk. 
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