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Laws and Stories

In the film Sliding Doors the audience is shown two different lives.  Each unfolds following an event seen has having occurred in one of two different ways.  If Helen (Gwyneth Paltrow) makes her train, and squeezes through the sliding doors in time, she will discover her boyfriend in bed with another woman, meet a wonderful guy on the rebound, etc.  If the doors close her out, she gets mugged, is cared for by her unfaithful boyfriend, and struggles within a web of deception about his infidelity, leading to a crisis, etc.  In language perhaps overused in political science, many of the outcomes and even choices Helen will have in her life are "path dependent" on the outcome of a conjuncture figured as critical but accidental. 

In a deeper way, however, the movie wrestles with a fundamental problem social scientists have seldom addressed. The problem is the relationship between laws and stories.  In the movie, the two stories, the two streams of events after the sliding door conjuncture, are established as convincing and coherent by an array of unstated psychological, social, and other theories about human behavior.  By letting those theories remain in the background, the audience's attention is riveted on the effect of two different outcomes of one event that occurs in one of two distinct and equally probable ways.  If the theories were understood as arbitrary and accidental, or at least problematic, however, then no decisive importance could be attributed to one "chance" event, since the differences in the two subsequent lives could, with different causal rules operating, have had nothing to do with that event.

It is worth trying to be more precise about the epistemological positions taken by historians vs. political scientists on the general problem illustrated by the movie.  Historians tell stories which link event A to event Q via a series of other events (B-P).  The persuasiveness of an account offered by an historian rests heavily on whether the causal effects that are claimed to be operating at every step in the story are so uncontroversial as hypotheses that arguments on their behalf are not demanded by the audience.  Most social scientists, on the other hand, begin with the purpose of delineating and corroborating lawful regularities by using patterns observed in carefully collected data.  Each data point is, in effect, a story.  The observational methods (archival, survey research, content analysis, discourse analysis, etc.) which yield the data themselves contain theories which lead us to expect the data to be what it must represent if it is to be used to judge the theoretical claims being advanced.  The persuasiveness of the account of lawful regularities offered by a social scientist therefore rests heavily on whether the (implicit) theories used to produce the stories that are the data are so uncontroversial that arguments on their behalf are not demanded by the audience. Thus for both historians and for social scientists, and certainly for social scientists using history or the work of historians, there is no escape from a recursive relationship between theories and stories, stories and theories.  We can foreground theory, and treat the data (stories) as unproblematic background, or we can foreground the stories and treat the theory as unproblematic background.  It is difficult, though perhaps not impossible, to do both.                                                                       

The traditional Hempelian commitment to "covering laws" represents a clear social scientific choice for laws over stories.  Historians, or at least traditional historians, prefer to be systematic about stories, while leaving their beliefs about laws used to produce the stories implicit and unexamined.  Influential methodologists in political science, including Gary King, Robert Keohane, and Sidney Verba, seem of more than one mind about how to manage the relationship between laws and stories.  In Designing Social Inquiry, they treat correlative relationships between variables as "logically prior" to mechanisms in their approach to causality, observing that "we should not confuse a definition of causality with the nondefinitional, albeit often useful, operational procedure of identifying causal mechanisms".  At the same time, they observe that "any coherent account of causality needs to specify how its effects are exerted."
  In effect, King, Keohane, and Verba, admit that it is impossible to make causal claims without offering a coherent account of the mechanisms that produce the causality, but in order to protect correlative methods of interpreting patterns in masses of aggregated data they are willing to sacrifice the ambition of making and corroborating actual causal claims.  This is one important obstacle to the acceptance of this general methodology by historically oriented, process-tracing social scientists.  These communities of scholars find it unsatisfying to develop claims about laws, inferred and tested by correlations between variables and outcomes, unless the chain of "intervening variables" or mechanisms, i.e. the story, linking the conditions specified in the theory to the predicted outcome, is told.  

New Tools in the Consideration of an Old Methodological Problem

Here I wish to argue that a great deal can be gained for understanding how stories and laws can be studied together by applying insights and analytic techniques associated with literatures on evolutionary theory, complexity theory, and agent-based modeling.  These "bottom-up" approaches to explanation and understanding have demonstrated their usefulness in fields ranging from engineering, to social psychology, experimental economics, biology, and neuroscience.  As reflected in the small but steadily increasing numbers of well-attended panels at APSA meetings on evolutionary game theory, agent-based modeling, and computational approaches to international and comparative politics, this type of analysis has also entered the realms of American political science, though still greatly overshadowed by formal approaches based on top-down models of small numbers of strategically rational actors.  

Since every data point in every study represents at some level a discrete rendering of an historical episode, understanding the relationship between the stories that comprise histories and the laws that describe regularities in the data points they become is necessary for all scholars who use evidence to illustrate or test their explanations.  The issues are closest to the surface, however, with regard to the work of historically minded political scientists, who see themselves as working close to the “historical record.”  


These scholars, and I include myself among them, want to have their cake and eat it too.  On the one hand they insist on explanations which accord with best available understandings of human behavior and history, and which appreciate the role of the particular and accidental in human affairs.  On the other hand they also want to test, systematically and effectively, positive theories about causal relationships between classes of events or phenomena.  They want to understand logics working in history without committing themselves to the inevitability of the particular outcomes they observe. But with all the creative natural experiments that may be possible, history can never be repeated.  Accordingly, a substantial element of doubt is always present as to whether general claims are overemphasizing accidental particularities as evidence for their generality, or whether general propositions with real validity are being suppressed by the "accidental" particular outcomes of an observed case or cases.

Recent advances in complexity and evolutionary theory have made real progress toward organizing systematic thinking about relationships between lawful regularities and particular circumstances across several different levels of aggregation.   Whether the specific subject is the nature of consciousness within individuals, the co-evolution of language and the brain, the colonization of minds by proliferating ideas and cultural tropes, the "chaotic" appearance that order at some levels produces for observations at other levels, the origin of life, the evolution of the cosmos, or the behavior of complex adaptive systems, these scholars, and the conversations they have with their colleagues, are generally concerned with how different degrees of organization can arise without any one or anything in charge of an overall design.
  For both complexity and evolutionary theory focus their attention on how very simple mechanisms and simple capacities, through vast numbers of unregulated but ultimately patterned interactions, give rise to new, and ontologically significant, "emergent" properties.  

Based on these theoretical insights, and exploiting the speed and accessibility of new computer technologies, we can now produce computer simulations that, if they do not rerun "history," do provide us with access to large numbers of virtual “histories” or “futures.”
  The distinctiveness of "complex adaptive systems," or arrays of interacting elements which display self-organizing properties, is that they behave as such in some difficult to understand relationship to a vast number of interdependent and reciprocally interdependent parts.  Indeed these interactions are so complex, so long-linked, so thickly interdependent, and so rich in multi-factor interaction effects, that neither imaginative thought experiments, nor deployment of the most elaborate tools of conventional mathematics, can help to describe the behavior or predict the consequences of change in rules or initial conditions.  This is why computer simulations, using "agent-based models" which stipulate simple rules for the behavior of elementary units, are so useful.  

Each run of an agent-based modeling program produces a whole history of the model's virtual world.  For these individual histories initial conditions and all the linear laws governing interaction among the basic units are known.  Batches of runs or individual runs can be systematically compared by combining different arrays of initial conditions with an identical set of precisely operationalized theoretical claims about the world.  Research using such models progresses, as does most research, both deductively and inductively.  The deductive side entails refining and testing inferences about variation in the population of histories under study from the free standing (social, physical, political, etc.) theories operationalized in the rules governing behavior of the units within the model’s virtual world. Induction is enabled by repeated runs under different initial conditions, or with randomly generated initial conditions and slightly adjusted rules.  Either way, statistical measures can be used to distinguish lawful regularities in the outcomes of these "histories" from the "accidental" effects of a particular combination of particular conditions.


By designing “landscapes”
 to correspond in theoretically crucial ways with situations, structures, or sequences of interest, hypotheses about the real world can be tested in terms of the sufficient conditions for producing observed effects.  Repeated simulation runs can also be used as an intuition pump, to generate new hypotheses about linear or non-linear relationships and interaction effects not previously considered.  It is even possible to use such techniques for predictive purposes, not to make “point predictions” about where a train of events will lead exactly, but to make probability statements about the relative likelihood or rarity of different kinds of outcomes.    

History vs. the Distribution of Possible Histories

Elsewhere I and others are attempting this kind of work.
  Here, however, my focus is on the methodological problem at issue.   The ability to produce populations of individually unique virtual histories by varying initial conditions, or specific parameter values, while maintaining the integrity of a fully-specified set of causal relations, reflects a crucial difference between studying virtual histories and history (conceived as that which multiple histories written by historians seek to map).   Confronted with a contemporary mass of events and phenomena, scholars may label their subject of study with a short-hand, say “France.”  Historians of France treat the array of artifacts to which we have access, including shards, buildings, roads, documents, videotapes, records of vital statistics, etc., as the raw material for producing a history, or “histories,” of “France.”  Each historian proceeds, usually, with a large set of unspecified laws and law-like regularities in his head (treating this particular historian as male, for syntactical purposes) that permits these artifacts to be organized into a narrative of some sort that makes sense to the historian and, hopefully, to the historian’s audience.  But considering this practice from the point of view of computer simulation, we may rightly ask:  about what do we learn when we read these histories?  

The data base used by the authors of these histories are artifacts drawn from the actual streams of events that we demarcate as France, and that actually occurred.  But if we could “run” the history of France repeatedly, as if it were a computer simulation exercise, and if the “laws” that control relations among the events were held constant (as they are in a computer simulation), we would observe very significant variation in outcomes—in one version Napoleon’s fleet might have been sunk on its way to Egypt by the British navy, in another the evacuation at Dunkirk might have failed.  In another, Burgundians rather than the Valois or Capetian dynasties might have won out in medieval competition, and in another de Gaulle might have been assassinated by the OAS.   If we had access to a large population of these “histories” of France, we could begin to analyze the “distribution” of histories along salient dimensions, distinguishing what was “accidental” from what was fairly reliably to be expected in light of the structure of initial conditions and the laws of political science, sociology, physics, etc.  In other words we would understand the population from which our data (the artifacts) were being drawn to be the set of possible histories of France (assuming the laws of the universe remain stable at some basic level) rather than the one particular history of France to which we happen, in the event, to have access.

Absent access to that large population of possible histories of France, historians (and most social scientists) treat the history they have access to as, in effect, the only history that could have occurred, and seek to learn from that, not just about “France” but about the laws that govern the history of France.   In many respects, however, this is akin to learning about what a low pressure system is and does by watching one and only one such system interact with one and only one set of surrounding conditions (in terms of temperature, land mass, wind speed, and humidity).  Without thinking systematically about counterfactuals, any attempt to consider the history of a particular entity (country, culture, fashion-type, social formation, economic practice, or low pressure system) will be unable to answer a crucial question:  is the instantiation of the entity at our disposal (the “France” that we have access to in the collection of artifacts we might conceivably examine) located within one of the tails of the distribution of such entities we would expect, given the laws governing its development and behavior, or is it more typical, located nearer the center of what we may assume, or at least hope, is a normal distribution.


Failure to appreciate the importance of this point limits the work of scholars committed to the responsible use of counterfactual thinking, such as Philip E. Tetlock and Aaron Belkin, the editors of a recent and widely cited volume on counterfactuals in world politics.
  Tetlock and Belkin cite logicians as recognizing that evaluating counterfactual claims entails thinking in terms of sets of  “possible-worlds.” Tetlock and Belkin acknowledge the logical elegance of trying to “locate the actual world in the universe of possible worlds,” but regard such considerations as straining the means of social science beyond its capacities.
     Instead they, and most of their contributors, generate very small sets of “possible worlds,” either by extrapolating counterfactually from the history (or histories) they do have of the one “actual world” or by moving off a fully stipulated equilibrium path of a solvable game.  No deductive or rigorous rules are provided for generating these sets of possible worlds.  Nor do they discuss problems associated with

the implicit assumption that the “actual world” or game theoretic world used to produce their sets of possible worlds is representative in theoretically crucial ways of the “actual” distribution of possible worlds.  In any case, ignoring a compelling methodological point because it leads to operational difficulties prevents Tetlock and Belkin, and most of their contributors from developing a logically sound theory of counterfactualism and from providing more than prudent rules of thumb to their readers.   

An Illustration:  Using ABIR to Explore the Distribution of Probable Futures or Counterfactual Histories

Constructivist Theory and the Algorithms of ABIR

One contributor to the Tetlock and Belkin volume, Lars-Erik Cederman, is a political scientist who uses computer simulations to generate large numbers of repeated histories of virtual worlds, subjecting sets of these simulations to random/accidental or controlled variations.
  But the editors appear to dismiss “simulation-drive counterfactuals” as “intellectually seductive” but “not deductively decisive”(13)—a fetish for deductive truth somewhat at odds with their aforementioned willingness to ignore the compelling philosophical requirements of their own argument.  In fact, as I suggest below, computer simulation as a technique for generating counterfactual thought experiments can go quite far toward achieving that which Tetlock and Belkin describe as desirable, but impossible.  “Key events,” they argue, 

occur only once, whereas for purposes of valid causal inference we would like to rerun history many times and to examine the resulting distribution of outcomes in contingency tables that reveal how strongly causes and effects covary.  But time-machine experimentation of this sort is impossible, and so we are stuck with the covariation data available in the real world…

To illustrate how computer simulation can at least partially accomplish the “impossible,” I here report some results of experiments with “Middle East Polity” (MEP) --a computer simulation model of a composite Middle Eastern Muslim country.    It was produced with the Agent-Based Identity Repertoire (ABIR) program and its parent platform, PS-I, by combining propositions distilled from constructivist identity theory and expert knowledge of prevailing patterns of attachments, solidarities, and loyalties in the contemporary Middle East, reflecting especially characteristics of political life in Egypt, Iraq, Tunisia, Syria, and Jordan.

Before presenting Middle East Polity and the results of some experiments performed with it, a brief explanation of how ABIR works is in order.  Any program of this type uses a small number of simple algorithms (rules) to control the behavior of each of the thousands of individual units in an array or “landscape.”  These rules represent assumptions about how the agents behave and why--what they are aware of in regard to their own properties, what they sense in their environment, what information they process and what they do not, and how they act.  The simplicity of the rules helps establish these algorithms, not as “true,” but as “possibly true”—that is human beings, and organizations, are actually capable, given our best understanding of cognition and social psychology, of acting in conformance with these rules.
  These rules, operating at the “micro” level, perfectly determine the behavior of each unit within the landscape.
  But they do not determine outcomes at the macro level.  Trajectories taken by the array as a whole, and patterns across the array, have “emergent properties” which cannot be inferred or predicted from the micro-rules.  

As per constructivist identity theory, each “agent” has a repertoire of identities.  This repertoire is resistant to change but is not immutable—under stressful conditions agents may lose and acquire new identities.  Some agents may have larger repertoires than others.  The movement or rotation of identities from the group of “latent” identities in the repertoire to “activated” status is neither perfectly fluid nor permanently set.   Each agent’s repertoire is a subset of the identities available across the entire population of agents.  Each identity is color coded.  Each agent is activated on one of the color coded identities in its repertoire—that is the color which, in Figure 1, is visible.  Each agent can be “seen” by the eight agents in its immediate neighborhood and each agent “sees” the eight agents in its neighborhood.  That is to say, the activated identities of the eight agents surrounding any agent are visible to that agent, and contribute to a decision, or a response, in each time step which either maintains its identity/color activation, or “activates,” i.e. rotates into view, an alternative identity from its repertoire.  The more prominent an identity is in an agent’s neighborhood, the more likely that that agent will activate on that identity (if it is present in its repertoire) or eventually acquire that identity (if it is not in its repertoire already).
  

Besides the identities activated by surrounding agents, two other elements also shape the pattern of identity activation by individual agents.  One is the influence level of neighboring agents.  An ordinary agent has an influence level of “1,” meaning its activated identity contributes a value of “1” to the “identity weight” calculations of each of its neighbors.  But some agents are bureaucrats—government officials with greater than normal influence over their surroundings (2,3,4, etc.).  A small number of such agents activated on non-regime identities and not located within webs of supporting bureaucrats represent charismatic leadership or the presence of rudimentary organizational strength associated with some non-regime groups.  The final influence on identity activation patterns comes from general inputs to the MEP at each time step.  These inputs, or “bias” signals, tell each agent how relatively advantageous it is, at this point in history, to be activated on one identity vs. another.  Bias signals vary randomly in the experiments reported here, but can be stable (changing relatively rarely—for example, 5 times in every 1000 time steps) or volatile (changing relatively rapidly—for example, 9 times in every 1000 time steps), and can vary within a narrow range when they do change (for example between –2 and +1) or within a wide range (for example, between –3, and +4). 

The Composition of Middle East Polity

As a model of a typical Middle Eastern country, MEP is not an attempt to capture the full economic, infrastructural, geographic, psychological, historical, sociological, cultural, and political complexity of any country or group of countries.  Just as stripped down models of airplanes (models that themselves cannot fly) are used in wind tunnels to test the effects of changes in wing design, so can we learn about certain aspects of Middle East political life and its relationship to globalization by constructing a simplified model concentrating almost entirely on identity politics and processes of change in loyalties and solidarities exhibited by its inhabitants.  With this caveat in mind, along with the associated principle that such an abstracted model cannot be used to make “point predictions” for any particular Middle Eastern country, we can proceed to explore the distinctive patterns of behavior that emerge from systematic investigation of this dimension of life and consider their implications in combination with other sources of intelligence and insight.

Middle East Polity is presented as a squarish but irregularly shaped array of agents representing, according to the choice of the analyst, households, people, clans, firms, organizations, villages, neighborhoods, or any other community small enough so that no one individual “agent” has anything more than a very marginal and indirect effect on the entire array.  The polity is comprised of approximately 2260 such agents surrounded by a perforated boundary that exposes agents along the edge of the polity to direct contact with many agents operating within the regional and global environment adjacent to the polity.  The environment is presented as comprised of approximately 7760 agents, in a torus (borderless) array.  The activated and unactivated identities of the agents in MEP’s environment are established in patterns that reflect the dominance of European and globalizing American market-oriented orientations in the international arena.  But the environment also features specifically Middle Eastern characteristics.  

The polity begins each history with exactly the same array of agents.  Adjustments in this array, combined with the manipulation of the intensity of globalizing pressures, provide a wide range of opportunities for experiments to distinguish likely “futures” from highly unlikely futures and to investigate the first, second, and third order results of small changes that could be associated with US policy, internal developments, or regional and global processes.  Figure 1 is a screenshot of one version of the basic Middle East Polity landscape at time step 5 (t=5).
  It shows the entire MEP itself, and parts of the outside environment bordering it.
  

The border of the polity is demarcated by an irregularly broken series of black (border) squares.  In the northwest corner, along the upper portion of the eastern border and in the southeastern corner there are significant bends and turns in the boundary.  Even where a territorial border, in the form of a barrier of black squares, is missing we notice the presence of an “identitarian” border—a sharp discontinuity between agents activated on identities prominent in MEP (greens, reds, oranges, brown, purple, etc.) and the dominant identities of the regional and global environment represented by two shades of blue.
 Maintenance of a polity’s boundary with the outside world is not only due to physically and legally enforced barriers to transactions from the outside but also to the pattern of distribution of cultural attributes, or identities, which lead influences from “outside” to be treated as unfamiliar and foreign.  The identitarian boundary we see here arises as a result of the fact that most inhabitants of the polity itself have repertoires comprised of local and distinctive identities while the bluish identities which dominate the international arena are associated with the United States, with Europe, and with secular liberal democracy.  Although these identities are present inside the polity, their relative foreignness makes it much less likely that inhabitants of the polity residing along its frontier will respond to contact with the outside world by activating their identities in accordance with those outside influences.

Agents displaying reddish-orange color, corresponding to identity “0” on the chart labeled “Figure 2,” are activated on a secular autocratic identity expressing loyalty to the regime.  Notice the predominance of reddish-orange in the northwestern quadrant of the polity depicted in Figure 1.   This is the area where the capital city is located.  The next most prominent activated identity is the shade of green labeled identity “1” in Figure 2, representing traditional, patriarchal Islam.     This identity is widely diffused but is particularly prominent in the “rural” south and southwest.  Most of the other colors, such as violet, with clusters in southwest, the northeast, and the southwest, and khaki, with clusters in the north and south, are ethnic identities.  The red identity (corresponding to identity 11 in Figure 2), most prominent in the northeast, appears as a Kurdish-like group, with heavy concentration in a remote area of the country and close ties across an irregular relatively porous border with a diaspora of agents activated on that identity or harboring that identity in their repertoires.  Other identities appearing inside MEP include purple, with small clusters in the southwest and southeast.  This ethnic/tribal identity has special links with the regime, many of whose top leaders are affiliated with it, via the presence of this identity in their repertoires.  Turquoise (5) is a Pan-Arab identity.  Although present in the repertoires of large numbers of agents within the polity, and in outside environment of MEP, by t=5 the number of agents in MEP activated on that identity is almost always less than 17% of the number activated on the regime.  The activated levels at t=5 of other MEP identities out of favor with the regime are even lower.  These identities represent various ethnic solidarities and fundamentalist (15) and modernizing (12) variants of Islam.  This latter identity is marked by the shade of green (12) represented by the cluster of agents just outside the southern border of MEP and just above its northwestern corner.   Note that activated fundamentalist identities are hardly present inside the polity at the activated level at all, while modernized Islamic identity has a presence inside the polity that is small, but concentrated near the capital city (in line with the idea that its adherents are mainly urban based intellectuals).  

The symbols appearing in some squares of MEP register some of the differences among groups of agents.  A small square in the center of an agent means it is an entrepreneur.  Accordingly, it operates with an influence level of 2 and a larger than average repertoire of 9 different identities.  A small black triangle in the upper left hand corner of an agent means it is an innovator.  Innovators have the large repertoires of entrepreneurs and the same propensity to respond sensitively and quickly to changing incentives by activating on other available identities.  But innovators have an influence level of 1 rather than 2.  A diamond means the agent is a “fanatic”—whatever identity is activated will always be activated, no matter what the identity weight calculations in that agent’s neighborhood may be.  A diamond with a small square inside the diamond indicates an inactive agent—an agent whose identity can change, and is determined by normal processes, but whose activated identity does not influence other agents in the neighborhood.  

Agents in MEP also vary in ways that are not immediately visible.
  While most have repertoires of six identities some have as few as 2.  In addition to the size of an agent’s repertoire, its composition is crucial to its “actual” identity.  Agents activated at t=0 or t=5 on the same identity may be more or less similar to one another based on how many of the other identities in their repertoires are the same, i.e. “overlap.”  Thus MEP was designed with the complexion of the repertoires of the agents in mind and not simply the activated identity of each agent.  A guide to the most salient identities in MEP is presented in Figure 3, labeled  “Mepolity3in9w:  Guide to Salient Identities.”  Across the top of this chart are listed the identities worthy of specific note along with their numerical labels and corresponding colors.  Each column then contains a list of numbers indicating how prominent the identity is at both the activated level, and in the repertoires of agents (subscribed identities), both inside the borders of the polity and outside it.  Thus we see, for example, that USA Globalizing identity (8) is extremely prominent in the external environment, both at the activated and subscription level, hardly present among activated identities inside the polity (at t=5 or even t=0), and only moderately present within the repertoires (subscribed identities) of agents within the borders of MEP.  The sixth through tenth rows of data provide a quick sense of the substantive character of these identities since they report how much diversity there is in the repertoires of agents possessing different identities and, for each identity, which other identities are most and least likely to be present in the repertoires of the set of agents with that particular identity in their repertoires.
 

Of special importance is the influence level of individual agents.  As noted above, an agent with a higher influence level counts for more in the calculation of its identity weight and the identity weight of each of its neighbors in every time step.  In Figure 4 a white and black checked pattern is used to indicate all activated on the secular autocratic regime identity (0) and having an influence level of greater than 1.  The pattern produced by these highlighted agents reflects the regime’s authority structure—its network of  “bureaucrats.”   Bureaucrats are relatively influential agents.  Lower echelon bureaucrats have an influence level, or identity weight, of 2, with relatively small identity repertoires—sometimes including only two identities.  The relative “narrowness” of a bureaucratic repertoire indicates and creates a propensity for any one bureaucrat to stick closely to the regime or to whatever identity has captured the local bureaucratic apparatus.  Upper level bureaucrats have an identity weight of 3 or 4.
  Activated on the same identity and in proximity to one another, bureaucrats reinforce one another’s activation on the regime identity and multiply the likelihood that agents in their neighborhoods, and bordering neighborhoods, will move toward that identity or maintain its activation even when biases or outside influences turn against it.  These networks of influential agents act as “enforcers” of the regime’s preferences and as an organized expression of its institutional capacity.
   The ratio of state officials and security personnel to ordinary citizens in MEP (about 5%) corresponds roughly to the ratio of domestic security personnel and civil servants to the adult population in Middle Eastern Arab states.  The spatial arrangement of the bureaucracy in MEP features small numbers of higher echelon leaders (with influence levels of 3,4, or 6) in the national capital (a radiating web of checked squares in the northwest) and in “provincial capitals” (smaller webs of checked squares in the center, south, and east).  These regional concentrations of regime authority are joined by looser strings of bureaucrats whose overall effect is to produce, usually, an area of dependable support for the regime identity anchored in the northwest, with extensions to the southwest and to the east northeast.

Figure 5 shows MEP located within the larger globalizing/Middle Eastern landscape.   Although other identities are present in the repertoires of agents comprising this unbounded space, by t=5 the overwhelming majority of them are usually (as in this case) activated on either European-style secular democracy (the dark blue labeled 2 in Figure 2) or USA/Globalizing identity (the pale shade of blue labeled as 8 in Figure 2).

Middle East Polity Histories Produced under “Standard” Conditions

ABIR and MEP can help social scientists come to grips with the problem of using historical knowledge when counterfactuals might well have been equally or even more likely.  The key is to consider how the distribution of histories produced from the same MEP starting point are affected by small changes in noteworthy variables.  First dependent measures are established—those aspects of MEP histories to be observed and explained.  One element of interest, both to scholars and to policy-makers with regard to the contemporary Middle East, is the robustness of current political arrangements.  How likely, under differing conditions, is it that the identity group or groups affiliated with and represented by the regime will remain as dominant over the next few decades as they are now?

A note on questions of time:  To relate findings from these experiments to the real world it is necessary to make some sort of judgment regarding the time frame involved.  How long should one time step be imagined to be in the life of Middle East polity and of the agents within it?  To what periods of real time should we imagine t=1000 or t=2000 correspond?  There is no easy or firm answer to these questions, but some reasonable estimates can be made.  One way to do so is to monitor the extremes of rapid change within the landscape and then match the number of time steps required for those changes to the number of months or years very unusually rapid change occurs in the real Middle East.  Such estimates can be corroborated by considering how often people and groups usually adjust their identity commitments and then comparing that observation to the probabilities present in the landscape under standard or stable volatility settings.  Using these techniques, a preliminary judgment can be made that 1000 time steps of MEP is equivalent to somewhere in the neighborhood of fifteen years; with every time step therefore estimated to represent approximately five and a half days.  

We can measure the political success of identities in MEP in two ways:  

Prevalence:   If MEP with all variables except the randomized bias changes are held constant across one hundred runs of the simulation, what is the average percent of agents in MEP observed as activated on specific identities of interest.  This is conveniently observed by collecting this data at specific times for each run, for example t=1000 and t=2000, and then averaging those two values to produce one data point for each identity of interest for each run (history/future) of MEP.

Dominance:  A complementary measure is of the number of times, out of 100 runs, that particular identities of interest are activated by a plurality of agents inside the polity. This also can be observed by observing values for individual identity activation at t=1000 t=2000 and then averaging those two values.

By examining the distribution of outcomes in terms of these measures of MEP behavior we can gain a quick sense of what futures (or histories) for Middle East Polity (and by implication for a typical Middle Eastern authoritarian state) should be thought of, under standard or relatively stable conditions, as probable (typical), what futures should be thought of as improbable (unusual), and what futures should be thought of as virtually impossible.  In Figure 6 data is reported which show how each identity fared in a set of 100 histories (or futures).
  We can see that the secular autocratic, regime-affiliated identity was activated, on average, by many more agents in these histories than any other identity.  Although its average of approximately 1000 activated agents is less than the 1300 that would constitute a majority of the polity, its prevalence is more than twice that of its nearest rival—traditional/patriarchal Islam.  None of the other identities do very well, though none are eliminated.  Significantly, those that have some prominence—secular democratic, Pan-Arab, and Kurdish-type ethnic are each identities with strong or at least significant presence outside the borders of the polity.  

These same histories can be considered in terms of how often each identity achieved “dominance” (a plurality of activated agents) within the polity.  Figure 7 reports the data in this way.  Not surprisingly the regime secular autocratic identity, which begins with a slight plurality, usually maintains that plurality—registering as dominant in 67% of the polity’s futures.  But we see that despite the fact that the regime identity outperforms traditional Islam in terms of its average prevalence (Figure 6), traditional Islam does emerge as activated by a plurality of agents in 26% of MEP futures.  This does not mean that 26% of the time traditional Islam actually displaces the secular regime from its power position, since in many of these futures the regime identity remains in control of the bureaucracy, the capital city area, and one or two provincial capitals.  It does mean that the regime is commonly faced with legitimacy challenges to its continuation and with the problem of using its political resources to repress or otherwise contain or neutralize that challenge.

Before examining data from several different experimental manipulations of MEP, it is worth considering the predicament of the historian gathering information about the single one of these histories that, in his universe, had actually occurred.   Typically, that scholar would consider his challenge as finding enough documentary and other artifacts, and interpreting them responsibly enough, so as to produce a rendition or narrative of that history that bore significant resemblance to what indeed had occurred—in terms of sequence and threads of causal relationships.  But from the perspective I am advocating, and which is illustrated by just this one simple experiment of one hundred simulation runs, a prior question—independent of the versimilitude of the historian’s narrative rendition of historical truth—is whether the one particular history he has (indirect) access to is a history representative of what the actual laws of this social universe would produce, given the streams of accidents that can push history into different paths, or whether it was a history that happened to occupy one of the tails of the distribution of probable histories.  If the former, the historian can at least hope that generalizations from what he has observed may reach beyond the particularities of his “case.”  If the latter, then efforts to generalize from the case are not only futile, but downright misleading.  The problem is not only that the historian has no method for determining where in the distribution his history is located.   More worrisome is that because, by definition, evidence from counterfactual histories is unavailable, this entire problem is invisible.  In the absence of systematic consideration of counterfactuals, the historian is effectively trapped in the predicament of knowing that accidents can massively determine outcomes while needing to learn something besides that from the study of history.


The Effect of Globalization Pressures:  Volatility and Riskiness

I turn now to a discussion of findings using MEP to highlight strategies for coping with this predicament made available to historically minded social scientists by new techniques of computer simulation.  Among the most interesting findings from experiments with MEP pertain to volatility.   It is plausible to imagine that authoritarian regimes exposed to a more rapidly changing world might find themselves considerably less likely to survive or enhance their margin of political superiority.  However, MEP experiments strongly suggest that increasing the volatility of change in the world within which the polity is located, i.e. increasing the pace of change in bias values (without changing riskiness, meaning the amount of fluctuation possible when change does occur), significantly increases the prevalence of the secular autocratic identity over time as well as the rate at which it sustains its plurality.  Some of the data supporting this finding is displayed in Figures 8 and 9.  These Figures show that both in terms of identity prevalence and dominance, that increasing bias volatility from .005 to .009 yields increases in the success of the secular autocratic identity, decreases in the success of its main challenger—traditional Islam, and increases in most other salient rivals.   Although large amounts of variance prevented many of the trends suggested by the charts from attaining statistical significance, statistical significance levels for this relationship were observed in several different ways, in particular with respect to prevalence scores.  For example, when data from both of two separate conditions (differing distributions of ethnic and non-ethnic “national” identities) were pooled it was found that at t=2000 increased volatility increased the secular autocratic regime ID prevalence and decreased the traditional Islam ID (p<.05 [2-tailed]). 

However, although increasing the pace of change may assist the regime identity in sustaining its dominance—changing the amount of risk emanating from the global environment (by increasing the range of fluctuation of bias values) had the opposite effect.  It hurt the regime identity’s prospects and significantly boosted the performance of rival identities.   Figure 10 compares the prevalence of competing identities under different conditions of riskiness, while maintaining the relatively stable setting for volatility of .005.  Thus the blue columns indicate the prevalence of different identities averaged over 100 histories with the standard bias range setting of –3,+3 (the same values as are displayed in Figure 8) the yellow columns indicate the result of a smaller range setting (-2,+3), and the red columns indicate the result of a larger range setting (-4,+3).   We can observe a quite regular pattern.  Lower riskiness settings help the regime identity and its main rival, traditional Islam, while higher riskiness settings hurt the prospects of those identities.   The damaging effect of highly risky environments on prospects for the regime identity is especially dramatic with respect to its ability to maintain a plurality.  We can see from Figure 11 that when volatility is at standard levels, but the bias range setting is elevated, that prospects for the regime identity to maintain plurality drops well below 50%.  On the other hand, the less parochial identities (secular democratic, USA/globalizing, and Pan-Arab)--identities drawing much of their strength from the global or Middle Eastern regional environment—benefit from a more dynamic pattern of change—both in terms of prevalence and plurality/dominance.
  

When volatility is increased along with risk to produce a “turbulent” environment the regime identity still does worse than it does when risk levels are moderate, but better than when risk levels are high and volatility levels are relatively stable.  Turbulent settings, however, significantly reduce prospects for traditional Islam while boosting the prevalence and dominance scores of secular democracy.  These outcomes are consistent with the pattern we have seen of volatility’s effects. 

What can account for these interlocking patterns?  It appears that the regime identity greatly benefits from the bureaucracy that serves as a skeletal and enforcing framework for its regions of strength.  Volatile conditions bespeak a rapidly changing external environment where new ideas, changing economic relationships, and greater interdependence prevail.   On a psychological level, these circumstances may drive citizens to seek shelter from the storm of rapid and confusing change, encouraging them to exhibit loyalty to secular autocratic regimes whose central authority structures are intact.  On the political level, it would be more likely in such a world that nascent movements and groups, lacking the institutional structures to survive misjudgments and unfortunate conjuctures, would disappear at a more rapid rate than larger, more established identity groups.  Thus, although the pace of change under globalization in such a case would be rapid and citizens would become increasingly aware of political and economic alternatives, the regime and the leading groups it represents can actually increase their expectation of continued dominance in the society.

According to this logic the negative effect of volatility on the traditional Islamic identity may be due to the fact that its source of strength is the large number of agents within the polity activated on this identity or having it in their repertoire.   But domestically it lacks an apparatus of protection and externally it lacks an important presence in the international or regional environment.  Under these conditions it tends to lose in competition for the loyalties of those agents forced by volatile conditions to abandon their activation on various smaller ethnic or religious identities.   It loses to the bureaucratically strengthened regime identity and to identities with resources outside MEP (such as Pan-Arab and secular democratic), more likely to penetrate into the polity because of globalizing pressures.   It also loses activated adherents to the wataniyeh identity which holds an attraction (is contained in the repertoire of) thirty-eight percent of the agents originally activated on traditional Islam.  Finally, agents activated originally on traditional Islam have a narrower repertoire of identities than others.   It change per se acts as a “modernizing” force then, in a volatile environment, entailing more changes of activation and more substitution of new identities for identities already present in repertoires, then over a given period of time the traditional Islamic identity will more often seem alien and even unavailable to its previous adherents than will be the case for identities present in larger repertoires.

However, if the pace of change per se is not the most salient aspect of pressures emanating from external sources, but rather an increasing riskiness or range of fluctuation in the forces affecting the polity, this has different implications.   When globalization spawns significantly negative conditions for states in the Middle East—such as the imposition of punitive economic sanctions, a major drop in oil prices, or the loss of regular and long term delivery of very large levels of aid—regimes face heightened risks from the interaction of factors that individually would not be worrisome.  But when trends are negative for the regime affliated identity and when competing identities enjoy very favorable outlooks, some elements within the bureaucratic apparatus will respond to those opportunities by abandoning the autocratic regime.   In such periods of relative regime weakness, religious and ethnic identities resurface in the public sphere and are able to gain strength from external ties to members of their diaspora communities.  Indeed, these are also conditions under which we would expect greater penetration of identities not as well represented inside the polity, but carried forward from outside by waves of supportive developments in the regional and global environment.   We would further expect that the external identities most likely to succeed in gaining significant footholds inside MEP would be those who are at least present in the repertoires of a critical mass of MEP inhabitants.  And we would expect that the overall probability of the leading identity group losing its predominance in MEP would be highest when a weakened bureaucracy is confronted with a turbulent external environment.

The Effect of Weakening Bureaucratic Control

The plausibility of this “story,” told by ABIR’s simulations about the real world, can be tested by examining the effects of reductions in the efficacy of the regime bureaucracy.  If the inferences drawn above are correct, then the relationships between volatility, range, and the performance of competing identities should change in response to a bureaucracy less able to act as the “whalebone” in the regime’s corset of political and cultural control.  Reductions in bureaucratic efficacy—whether due to political strains within the regime, subversion, or a reduction in side-payments made to bureaucrats by the regime to maintain their loyalty—were operationalized by changing the influence level of a subset of regime bureaucrats.   Lower echelon bureaucrats affected by this intervention had their influence level of 2 reduced to 1.  Upper echelon bureaucrats—those located in strategic nodes of the bureaucratic network and having higher influence levels--had their influence level reduced by 1:  from 3 to 2, or from 4 to 3.  

If we compare Figure 12  to Figure 13 we can see that as long as the environment is relatively stable (Figure 12) the regime identity’s prospects for maintaining its plurality are not negatively affected by a mild reduction in bureaucratic efficacy.  We see, in fact, that the percentage of histories featuring a regime identity plurality actually increased somewhat in association with the mild reduction in lower echelon bureaucratic efficacy.  This percentage fell only moderately as a result of a mild reduction in the upper echelon (keeping the lower echelon intact).   Under stable conditions, the rate of regime domination fell significantly only in association with a more considerable reduction in bureaucratic efficacy (at the lower echelon).
   However, under volatile conditions (Figure 13) the percentage of regime identity pluralities dropped, both in response to mild reductions in either lower or upper echelon and to a significant reduction in lower echelon bureaucratic efficacy.   This does corroborate the reasoning and interpretation offered above regarding the “shelter from the storm” effect of the regime’s apparatus of power under volatile (but not risky) conditions.   

Further corroboration is available from the data in these figures.  By comparing the height of traditional Islam’s columns in each figure, we see that weakening the regime bureaucracy does not help traditional Islam improve its attainment of plurality support under stable conditions, but does increase the percentage of traditional Islam dominance when conditions are volatile.  As a general matter it is also worth noting how relatively potent is the effect on regime identity performance (and on the performance of its main challenger) of even a mild reduction in the efficacy of the upper echelon bureaucracy compared to either a mild or a much more significant reduction in lower echelon bureaucratic efficacy.  

Another technique for analyzing and displaying the data is to focus, not on averages, but on the pattern of performance of specific identities over the entire collection of 100 experimental histories (or “futures”).  The curves in Figure 14 depict all 100 prevalence scores of the regime and secular democratic identities under specified conditions.  These scores have been ordered from smallest to largest.   We can see that for the secular democratic identity (turquoise and yellow curves) whether the lower echelon bureaucracy has been significantly weakened or not matters little in those histories in (about 50% of the total) in which that identity failed to penetrate at all into MEP.  In that range the turquoise and yellow curves lie virtually on top of one another.  We can also see at the other extreme, in the handful of cases in which this identity was activated by more than 1000 agents (average t=1000, t=2000), that a significant weakening of the regime bureaucracy also did not matter.  But in the range where the outcome of the struggle by secular democrats for a significant place in the political life of MEP was clearly in doubt (between the 75th and 95th percentiles of secular democratic prevalence scores), a gap does open up between the yellow and turquoise lines, i.e. between performance of the secular democratic identity when the regime bureaucracy was intact (yellow) and when it had been significantly weakened (turquoise).  Because a less dramatic, but still noticeable reciprocal pattern appears between the blue and red lines (tracing regime identity performance) we can see that the distance between the red and turquoise curves in the crucial 75th to 95th percentile range is substantially less than the distance between the blue and yellow curves.  This is strong corroboration for the interpretation offered above—that when confronting volatile globalizing pressures leading identity groups depend more on the repressive effects of their bureaucratic apparatus to fend off challenges from identities (such as secular democracy) whose source of strength lies outside the polity.

Finally, using the same data presentation technique, we may consider the effect of 

attempts to use covert or overt means to establish pro-USA loyalties among selected portions of the MEP population.  Such attempts were operationalized in MEP by adding identity (8)—USA, globalizing—to the repertoire of each agent activated on two different ethnic identities with concentrations of activated agents near the north-northeast frontier and the west southwest frontier:  identities (4) and (6).  This small intervention, by itself, had little effect on average outcomes.
  And yet evidence that this type of educational, cultural, or political intervention at the repertoire level can play a significant role is reflected in the data displayed in Figure 15.  The blue line in this chart shows the prevalence scores for the USA/globalizing identity over all 100 histories, from smallest to largest, under “normal” MEP conditions.  The red line shows how the distribution of this identity’s prevalence score changes when the identity (8) is inserted into the repertoires of that small minority of agents activated at t=0 on ethnic identity (4) or (6).   We see that for the majority of histories, when the “accidents” of circumstances favorable or unfavorable to this and competing identities produced no real hope for USA/globalizing identity to establish a presence inside MEP, it made absolutely no difference whether the repertoires of two ethnic groups included or did not include this identity.  However, under what must have been at least somewhat favorable circumstances (i.e. relatively favorable biases despite the presence of an intact regime bureaucracy and moderate volatility and riskiness levels)—between percentiles 62% and 90%--that a gap began to open between the prevalence of identity (8) within MEP with or without this infusion of USA/globalizing identity.  And in the ten percent of histories in which the stream of biases must have been quite favorable for (8) and unfavorable for its rivals-above the 90th percentile—we see how very large a difference the adjusted repertoires produced.  Only in this range of favorable biases, but also only when this identity had been added to the repertoires of the two target ethnic groups, do we see a very large difference and also the appearance, of prevalence scores representing activation of substantial portions of MEP on the USA/globalizing identity.

Conclusion

The scientific role of both thought experiments and counter-factuals is critical Thought experiments are not only those done by relativity theorists.  Most of the work all scholars do is in the nature of thought experiments.  We imagine implications of pursuing this or that line of investigation, finding this or that piece of evidence, interpreting an argument one way or another, using one or another statistical test, limiting comparative work to two rather than three cases, or to these two cases rather than those two.  The vast majority of these thought experiments do not result in actual experiments—entailing comparision of two sets of observations arising from elements existing beyond our imagination.   Instead they are used to eliminate paths of inquiry we are convinced would be fruitless, frustrating, or otherwise unrewarding.  Thus most thought experiments are counter-factuals, imagined states of affairs which, we think, might have occurred, or could have occurred, but did not.  

The great promise of computer simulation of the sort illustrated in this essay is the ability to increase by several orders of magnitude the complexity and discipline of the thought experiments we can conduct.  For that is what computer simulation does.  By starting from the same point, with a fully specified set of conditions and rules for behavior, and then tweaking the system in various parametric or specific ways, large numbers of equally possible, if not equally probable kinds of “factuals” are produced.  Instead of treating one as “factual” and the others as “counter-factual” we can greatly increase the sophistication of our attitude toward history and toward prediction by thinking in terms of distributions of counterfactual histories and of possible futures.  Both the logic and the practice of computer simulation can remind us that insofar as any historical episode sheds light on the laws and regularities governing the social world, it does so by telling us something about the distribution of histories that are possible under particular circumstances and under specific assumptions.   It tells us nothing about the one and only way things have been or will be.  One story, in other words, does not lead to appreciation of a law of nature or of the social world, though it may serve to overthrow belief in some particularly well-stated law.  But many stories, collected systematically, we call data, and from the shape of distributions in that data, combined with theories from where ever we may get them, we may infer claims about the lawful relationships that helped produce them. 

Middle East Polity can be seen to have done something like this in several respects.   Considered as a model of the kind of Middle Eastern countries its construction was guided by, one can make the following sorts of observations about the distribution of futures for these countries.  The political-cultural predominance of groups associated with these regimes is in general quite well-protected.  Depending on the intensity and pace of changes and challenges to which these polities are subjected, the dominance of the group currently controlling the regime in any one of these polities can be expected to continue over the next three decades with a probability of between 45% to 75%.  The high and low ends of this interval, however, represent relatively extreme conditions unlikely to be prolonged over periods of greater than ten years.  It is more reasonable, therefore, to interpret the data as suggesting a probable regime identity group dominance sustainability rate per polity at approximately 60%.  If for argument’s sake we put Egypt, Jordan, Iraq, Syria, and Tunisia in this category, and if we exclude the (non-modeled) possibility of a military invasion and forcible overthrow of a regime, then we can anticipate that there is only an 8% chance that none of these countries will experience a process that would, over the next three decades, deprive the currently dominant group of its position.  Concomitantly, there is a 92% likelihood of at least one of them experiencing such a change over that time period.

Although some form of traditional Islamic identity would appear to be the most likely successor, experiments briefly reported here as well as others (featuring various combinations of bureaucratic weakness, globalization strength, and fundamentalist mobilizations) suggest that particular combinations of conditions in specific countries can be identified which would substantially increase the likelihood of dominant group displacement and replacement by secular democrats, Arab nationalists, or state-based “wataniyeh” nationalists.  Overall it seems highly unlikely that the dynamics of globalization will, on their own, produce large scale political change in these Middle Eastern countries.  Indeed, it would appear that insofar as globalization pressures increase only the pace and unpredictability of change as opposed to its consequentialness, that the groups controlling more or less effective regime bureaucracies will find their prospects for continued dominance enhanced.  Policies designed to pressure these regimes toward internal changes, or the rotation of political power to other groups, are more likely to be successful if they are steadily enforced over long time periods and if they are accompanied by successful propagation of ideas and identities within the target country that correspond to the kind of democratic, market-oriented, and politically pragmatic norms associated with neoliberalism.
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� Moving the cursor over any particular agent in an ABIR landscape reveals the identities in its repertoire and its influence level, along with, of course, its activated identity.
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� There is one “leader” (occupying the square at coordinates 34,56) with an identity weight of 6.  





� The use of this type of operationalization of a regime bureaucracy was inspire in part by the findings reported in the previous set of experiments discussed regarding the role of “influentials” in stabilizing and enhancing prospects for dominance by the identity on which they are activated.





� The small shape bordered with black squares in the upper left hand corner of the landscape is a primitive rendition of Israel.  The bright shade of blue (14) represents a Jewish/Israeli identity.  The gray (19) represents a Palestinian identity, concentrated in the occupied territories and a part of Israel itself.  This portion of the landscape has little if any discernible effect on MEP but its presence acts as one indicator of bizarre behavior in the model suggestive of something being seriously awry (e.g.  takeover of MEP by the Israeli Jewish identity; or takeover of Israel by a patriarchal Islamic identity).





� Data described by this and other Figures in this paper are available in Excel format from the author at � HYPERLINK "mailto:ilustick@sas.upenn.edu" ��ilustick@sas.upenn.edu�.  The “salient” identities are the identities that together comprise an overwhelming majority of all activated identities in the landscape though they are only a subset of the twenty activatable identities present in MEP and its environment.





� Statistical significance tests were done separately on the data at t=1000 and t=2000, but, for technical reasons, not on the averages between them—the data displayed in the Figures.  Most of these relationships regarding the impact of riskiness on prevalence and dominance were significant at both t=1000 and t=2000 at the .01 or .05 level (2-tailed).  





� The effect of a proportionately larger reduction of upper regime bureaucratic efficacy was not tested, though the expectation must be of an even greater reduction in the rate of regime dominance.





� Absent the addition of USA/globalizing identity to the repertoires of agents activated on the two target ethnic groups, that identity achieved a plurality not once out of 100 histories (t=2000, standard conditions).  In the presence of this intervention, a USA/globalizing plurality was achieved once, but only once, out of 100 histories.





