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Virtual Pakistan


Agent-based models of political phenomena began with extremely simple mechanisms.  The most famous of all is Schelling’s use of a checker-board and a simple rule to produce a regular and almost irresistible pattern of segregation.  Robert Axelrod pioneered the use of computers to advance such investigations, again emphasizing very simple models and finding folk theorems in the social sciences that could be illustrated by emergent patterns that arose from the interaction of large numbers of agents based on multitudes of very simple interactions at the local level.  Exciting work along these lines, informed by constructivist identity theory, has progressed rapidly over the last five years (Lustick, Lustick and Miodownik, Cederman, Chandra, Rousseau, Matthew Hoffman, Van der Veen).  

More recently, our work with the PS-I modeling platform has moved beyond the exploration of the complex outcomes produced by large numbers of interactions governed by simple but widely distributed mechanisms.  In a stream of studies illustrated most ambitiously by the Virtual Pakistan study described here, we have used PS-I to tackle more specific and hence, from an agent-based modeling point of view, more demanding set of problems.   These projects have the advantage of allowing rather specific propositions in political science theory to be tested and permit, in theory, extrapolations of futures of particular situations or kinds of situations in ways that can have both explanatory and predictive value.  However these endeavors are not without risk since they require “landscapes” (virtual worlds) that increasingly break the KISS principle suggested by Axelrod—“Keep it Simple Stupid.”

The virtual templates we have produced, first with ABIR and then with PS-I, form a kind of ladder of complexity and ambitiousness.  We began with models of interaction among agents figured as having variable sized identities with fairly straightforward constructivist assumptions.  In these models, the landscapes used were not intended to simulate particular countries, particular kinds of countries, or even “countries” at all, as opposed to abstract political arenas of any kind.  We then produced templates to investigate more specific, but still general topics requiring “generic” templates.  These topics included the relationship between globalization and patterns of ethnopolitical mobilization, the relationship between amounts of immigration and xenophobic reactions of “native” populations, the conditions for the emergence of a “European” identity that could displace separate national identities, and the implications of globalization and regional disruption for stability and different patterns of change in Muslim Middle Eastern countries.  Characteristic features of many countries were combined to produce in these projects a kind of “ideal type”—an abstracted template whose behavior under theoretically relevant circumstances could be usefully studied despite the templates lack of correspondence to any particular country or set of countries.  In this context our work on Virtual Pakistan is another step up this ladder of complexity and ambitiousness.  Here we attempt to model the country of Pakistan itself as a polity operating according to constrained constructivist principles and governed by an array of military and civilian authority structures matching the best information we were able to get on the subject.  Our reading of the ethnographic, historical, demographic, sociological, and political science literature on Pakistan was supplemented by expert opinion and advice.  

Despite the fact that considerably less is known about Pakistan than about other countries, the amount of detail that is available is much greater than anything else we have tried to simulate simply because instead of modeling just what we imagine as the contingent aspects of an otherwise purely abstract entity, we have sought to model a real entity, all of whose attributes were at least partially knowable.  Therefore, before discussing our experiments with VP and the results of those experiments, I provide considerable, though not complete detail on the various operationalizations used to produce the basic template. 

The Anatomy of Virtual Pakistan

Virtual Pakistan begins at time 0.  Figure 1 shows the pattern of identity activation by agents in VP at t=0.  Once a simulation begins, the landscape quickly changes its appearance as agents rotate alternative identities into “activated” status, put previously activated identities into their repertoires, or substitute existing identities in their repertoires with newly available and more attractive identities.
  See Figure 1A for one example of Virtual Pakistan, baseline condition, after an eighth time step period in which the biases are “scrambled” to offer a distinctive beginning point for future to be produced.  Specific difference are linked to the different biases that were assigned and changed, in a random and rapid-fire manner, during the initial eight-step “scramble” period.  Overall similarities apparent in the landscapes that result from this procedure (applied to every experimental run) are linked to the identical starting point of these futures and the structural features of Pakistan, as simulated here, that constrain the effects of even wide variations in accidents and sequences of change in the environment surrounding Pakistan.   

Figure 1:  Virtual Pakistan, Baseline T=0[image: image2.wmf]Figure 5:  Correlation between Punjabi and Muslim Fundamentalist Identity Prevalence, 
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Figure 1A:  Example:  Virtual Pakistan, baseline t=8, following the “scramble” of biases.
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Figure 2 presents a color coded list of identities present in the spectrum of identities theoretically available to any agent in VP along with information regarding the number of agents currently displaying as “activated” on each particular identity and the number of agents holding that identity in their repertoires.  The size of identity repertoires that agents in VP have varies.  

Figure 2: Identities in the Spectrum of Virtual Pakistan

[image: image4.png]Runto.





Some agents (reflecting cultural or ideological rigidities) have as few as two identities in their repertoire.  Others, reflecting educational sophistication, opportunism, or cultural complexity and flexibility, have as many as 9.  The fact that each agent has multiple alternative identities in its repertoire but only one activated identity explains why, in Figure 2, the numbers in the “subscribed” column (the number of agents containing a particular identity in their repertoires) are so much larger than those in the activated column (the number of agents currently activated on that identity).   

Individuals and the groups they comprise are represented by 3208 agents located within the borders of Virtual Pakistan.
  VP’s overall configuration, the geographical patterns of concentration and proximity of various identity markers within it, along with the distribution of identity resources and political power with which agents in it have been endowed, are designed to capture key realities of contemporary Pakistan.   Thus the shape of Virtual Pakistan corresponds (roughly) to the geographical shape of real Pakistan.   Some distortion is inevitable in this regard because of the drastic differences in population density in different regions of the country.  The drivers of virtual Pakistan are pressures by Pakistanis and Pakistani sub-communities to respond to opportunities and constraints imposed upon them.   

By maintaining or changing their activated identities, or by substituting a new identity for an identity previously in their repertoires, agents respond to streams of small changes in the advantages or disadvantages of presenting themselves in public according to various ethnic, economic, religious, political, or kinship categories.   Different “runs” of the model, which is to say different “futures” of VP, are generated by randomizing the initial distribution of “biases” (the relative advantages and disadvantages of “activating” different identities currently available to each person or community) and the stream of changes in bias assignments that follows.
  

As apparent from Figure 2, there are thirty different identities available to agents in VP.
  Most agents can deploy alternative identities within their repertoires and most agents can absorb new identities into their repertoires, but must discard an identity not currently deployed to do so.   A black border surrounds the country and divides it from Iran in the west, India in the east, and Afghanistan in the north.  The Indian Ocean is to the south, “populated” by agents mostly carrying a globalizing identity.  There is substantial cross-border traffic in the northwest, with Afghanistan, but in general VP is focused not on its specific relationships with Iran, India, and Afghanistan, but with implications of its internal balance of forces.   Virtual Pakistan is designed with the intention that 200 time steps correspond roughly to one year in real time.  Experiments reported here are run to 608, or approximately three years.

Figure 2 displays the different identities present in the repertoires of agents in VP, each labeled with a number and corresponding to a distinctive.  It will be noted that the identities listed here do not comprise a complete list of ethnic, linguistic, religious, or political categories in Pakistan.  Nor do they all play important roles in the landscape.  The Indian/Hindu identity (28) exists only as a marker of “India” to the east of Pakistan.  The black border between India and Pakistan, and Pakistan and Shi’a (4) Iran, prevent cross-border contact, simplifying our analysis of the internal dynamics of Pakistan but leaving open possibilities for future work in which these borders might be made penetrable by direct cultural or political influences.  In addition, it was decided not to try to include attachments to political parties as identity markers since except for relatively small cadres of professional politicians, their importance lay in the extent to which they reflect clusters of interests and identities (landowners, government bureaucrats, peasants, Pushtuns, Muhajirs, commercial elites, workers, etc.) which are present in the complexions of agents.  

Virtual Pakistan is divided, as is Pakistan itself, into four major provinces along with Pakistani ruled Kashmir and the Federally Administered Tribal Areas.  The latter are treated for simulation purposes as integrated within the North West Frontier Province.   In each area distinctive ethnographic, political, and rural-urban habitation patterns prevail.  Each also features areas that are effectively uninhabited.  Figures 3 and 4 display an ethnographic map of actual Pakistan and a display of Virtual Pakistan indicating where the major ethno-linguistic regions of the country are located.  The display of VP is color coded to show predominantly Punjabi areas as the Punjab, predominantly Pushtun areas as the NWFP, predominantly Kashmiri areas as Kashmir, predominantly Sindhi areas as Sindh, and Baluchistan as the area where the single largest identity group is Baluch.  In Figure 4 the following colors correspond with ethno-linguistic regions:

Orange……………..     Punjab

Pink ……………. …..   Kashmir (Pakistan controlled)

Khaki……….…….
    Sindh

Brown ……… ………   Baluchistan

Red ……… ……..         North West Frontier Province (Pushtun)

Dark Gray/Black…….. Southern Punjab (Seraiki)

Medium Gray… ………Uninhabited
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Figure 4:  Ethnic Regions/Provinces in Virtual Pakistan

Red:  North West Frontier Province/Pushtun

Orange: Punjab/Punjabi

Dark Gray/Black: Punjab/Seraiki

Brown: Baluchistan/Baluch

Pink:  Pakistan controlled Kashmir/Kashmiri

Khaki: Sindh/Sindhi

Medium Gray: Uninhabited

In addition to demarcating geographical regions where various types of identities

predominate, three crucial kinds of decisions were required to construct Virtual Pakistan (or any such virtual country). 

1) how to distribute identities among agents between regions and within the different regions (especially regarding urban/rural divisions) so that characteristic clusters of latent identities are located in proportions that at reasonably correspond to the best data available.  

2) How to achieve a reasonably accurate pattern of activated identities at t=0.

3) How to create networks of different types of agents (agent classes) so as to correspond with various patterns of power relations within rural and urban areas and with respect to the organizational capacity of key groups, including, in the case of Pakistan, the national government, the military, the Muslim Fundamentalist movement, criminal networks, rural landowners with feudalist ties to peasant communities, and provincial bureaucracies.

Items (1) and (2) are addressed in the following section:  “Distribution of Identities in VP.”  Item (3) is addressed in the subsequent section:  “Distribution of Power in VP.”

Distribution of Identities in Virtual Pakistan

The distribution of subscribed identities to different agents is crucial.  An agent can activate much more readily on an identity already present in its repertoire than if it needs to absorb that identity into its repertoire first and discard an already present identity.   By distributing identities carefully, a significant amount of the nuance associated with complex political realities and multiple loyalties can be captured.  

For example, an agent’s repertoire might be comprised in part or in full by identities:  1,15,19, 21—indicating Sunni, Muhajir, Landowner, and Pakistan Government.  This kind of agent would be a Muhajir, relatively loyal to the government but likely to be located in a rural area, probably in Sindh.  Indeed there are two such agents with these identities in their repertoires.  Both are low echelon government bureaucrats, meaning each is activated on identity 21 at t=0 and has an influence level of 2 (see below).  One is located in rural Sindh.  The other, in western Punjab, has a military identity in its repertoire as well. On the other hand, an agent whose repertoire had 0,1,19, 22, indicating Punjabi, Sunni, Landowner, and Criminal, might be considered potentially corrupt, ready to serve the interests of the landowning rural elite, and an obstacle to dependable government control over the rural areas of Punjab where such agents are likely to be located.  Indeed there are eleven such agents (most having several other identities as well) in the rural (mostly southern) Punjab.

For another example, consider the identity combination:  4,11,14,16 (Shi’a, Pushtun, Urban worker, Military).  Such an agent would represent members of the minority Shi’a community among Pushtun workers in Peshawar with sympathies or aspirations toward, or relatives in the military.  On the other hand the combination 1,10,11,16 (Sunni, Qaum/Clan identity, Pushtun, and Military) would indicate a rural Pushtun Sunni Muslim with a particular clan identity and sympathies or aspirations toward or relatives in the military.

An important element in designing and implementing VP was to determine which identities tend to cluster with one another and then realize those patterns within a geographical and overall statistical framework that corresponds to available data about real Pakistan.  A fairly good sense of the overall composition of VP can be gained from the Table presented as Figure 5.  This Table, describing the baseline condition of VP at t=0, cross-tabulates all identities with one another to indicate how often particular identities in VP are present within the same agent repertoire as each other identity.  The column of numbers under each identity listed across the top of the table lists the number of times that that identity is accompanied within the repertoire of a VP agent by the identity listed in the column of identities at the extreme left of the Table.
  The multi-page Table presented as Figure 6 sorts the data in Figure 5.  It lists from most to least likely the identities present within the repertoires containing the identities listed across the top.  Thus we see that identity 0 (Punjabi) is present in 1417 VP agents.  More of these agents contain in their repertoire the Sunni Muslim identity (1), than any other identity:  1122.  The other identities present in large minorities of these Punjabi agents are, in order of their most frequent appearance, 18,20,16,13, and 14 (peasant, North Punjabi clan affiliation, military, North Punjabi clan affiliation, worker, South Punjabi clan affiliation, Shi’a).


These raw figures, however, can be deceiving.   Some identities, such as the clan (qaum) identities, are unobtainable and activated by few agents.  They therefore figure relatively obscurely in the visible competition among political forces in Pakistan.  Nor do they have authority structures at their direct disposal (influential agents, activated on those identities at t=0).  In the brief discussion that follows of the identity complexion of agents in VP I will, therefore, not pay particular attention to the prominence of these clan identities in some columns of this Table.


The most salient identities in VP, those with the agents activated on them at t=0, those with the largest subscriptions, and those most relevant to the trajectories into the future produced from the template are:  Punjabi (0), Sunni Muslim (1), Sindhi (3), Pushtun (11), Muslim Fundamentalist (12), Worker (14), Muhajir (15), Military (16), Peasant (18), Landowner (19), Pakistani Government (21), and Criminal/Smuggler (22).  

In VP 44% of agents have a Punjabi identity, meaning that they have identity (0) in their reperotire.  Seventy-nine percent of are Sunni, 15% are Shi’a.  These proportions correspond relatively well to what we know about Pakistan’s ethnic and religious make-up.  Few if any Punjabis have Muhajir, Baluch, Sindhi, or Pushtun identities in their repertoires though some have Seraiki or Kashmiri.  Forty-eight per cent of Punjabis are peasants, living in the rural areas of the Punjab, excluding the Seraiki area.  Fourteen per cent are workers, located mainly in the urban areas.  Twenty-one per cent are oriented positively toward the military and are readily available for recruitment.   Punjabis predominate in the urban areas of the Punjab, meaning the wide corridor stretching southeast from Rawalapindi and Islamabad toward Lahore and then south-south west toward Bahawalpur and Multan.  But Punjabis are not as predominant in Punjabi cities as they are in the countryside.  Only 4% of Punjabis also include the urban middle class identity (25) in their repertoires.  Rural, Sunni Punjabis are almost all affiliated with particular kinship networks of importance, linking them to regionally concentrated populations of other (mostly) rural Punjabis.  Although the overwhelming majority of Punjabis live in the Punjab, significant numbers are also present in Sindh and in Baluchistan.

Sindhis, those agents with Sindhi [3] in their repertoire, comprise 17% of agents in VP. Almost all located in Sindh, where they predominate in the rural areas but are outnumbered in Karachi and Hyderabad.  Few if any share Punjabi, Pushtun, Kashmiri, or Muhajir identities.  Pockets of Shi’a are present in the northwest of Sindh, but the overwhelming majority are Sunni.  Sixty-four percent are peasants, reflecting the “Sons of the Soil” dimension of Sindhi identity.  Ten per cent are Muslim Fundamentalists. In the borderland with the Seraiki area many share a Seraiki identity.  Criminal identities are common.  Only 7% have military orientations or sympathies and even fewer begin with attachments or connections to the Pakistan government.

Pushtuns, those agents with Pushtun (11) in their repertoire, represent 13% of agents in VP.  The vast majority is located in NWFP, but they can be found as well in the Punjab and in Sindh, especially in Karachi.  Few if any share Sindhi, Baluch, Muhajir, Kashmiri, or Punjabi identities.   More than 80% have either or both of the Sunni Muslim and Muslim Fundamentalist identities.  Nine per cent are Shi’a.  The great majority of non-Shi’a Pushtun agents are each affiliated with specifically Pushtun kinship networks (5,9,10).  An unusually high proportion of Pushtuns (41%) have ties to or positive orientations toward the military.  Thirty-eight per cent are peasants.  Muslim Fundamentalist tendencies are also strong, present within 40% of non-Shi’a Pushtuns.  Thirty-two percent of Pushtuns share the criminal/smuggler identity (22).   Very few are associated with the urban middle class.

Muslim Fundamentalists are those agents containing (12) in their repertoires.  In the baseline condition of VP 13% of agents have this identity in their repertoires.   Agents containing this identity are spread throughout geographical VP, but relatively less prominently in the urbanized corridors of the northwestern Punjab.  Centers of Muslim Fundamentalist identity affiliation are in the North West Frontier Province, eastern and central Sindh, Kashmir, and the rural Punjab, particularly around the city of Multan.  Reflecting the largest identity groups in VP, Muslim Fundamentalists as a group are heavily Sunni Muslim (in fact no agents at t=0 in VP are both “Shi’a” and “Fundamentalist,” reflecting the Sunni nature of the Deobandist movement in Pakistan and the hostility between these Muslim Fundamentalists and the Shi’a).  Ethnically, Muslim Fundamentalists are disproportionately Pushtun (39%).  Twenty-five per cent are Punjabi, 16% Muhajir, and 9% Sindhi.  The relatively small Kashmiri population in VP (about 3%) is, like the Pushtuns, disproportionately represented among Muslim Fundamentalists.  Six per cent of agents with the Muslim Fundamentalist identity also have the Kashmiri identity.   The movement is weak, of course, among westernized liberals (2) and is also only rarely present in agent repertoires also containing the military identity.

Workers are non-elite Pakistanis living in urban rather than rural areas.  They comprise 14% of all agents in VP.  Ethnically they are disproportionately Punjabi and Muhajir, with a fair representation of Baluch and Sindhi, but relatively few Pushtun.   Seventeen per cent identify with or are part of the Pakistani government, though a relatively small percentage has positive orientations toward the military.   Naturally there are few agents with the worker identity who also have the commercial elite (23), the urban middle class (25), or westernized liberal (2) identities.  They have a moderate representation in the ranks of the Fundamentalists.

Muhajirs are Pakistanis whose families came from India to settle in Pakistan as a result of the violence in 1947.   In VP they are closely associated with the Pakistani government, with 55% of Muhajirs sharing a Pakistani government identity (21).  They are located almost entirely within the urbanized areas of Sindh and the Punjab.  No Muhajirs are peasants, but, as mentioned, many are workers.  They are also strongly represented among the middle class and the commercial elite.  Fifteen per cent share the urban middle class identity (25).  Twenty-nine per cent of Muhajirs have the commercial elite identity (23) in their repertoires.  A significant proportion is sympathetic with or part of the Muslim Fundamentalist movement.  Nineteen per cent of Muhajirs are Shi’a.  The great majority are Sunni, although approximately 10% are without any religious designation, reflecting secular trends that are somewhat more pronounced among Muhajirs than among other ethno-linguistic groups in Pakistan.

The military identity (16) is subscribed to by 18% of the agents in VP.  It is mostly Sunni Muslim with a moderate representation of Shi’a.   The Punjabi and Pushtun ethnic groups predominate, with 53% of military-oriented or involved agents including the Punjabi identity and 31% including the Pushtun identity.   Few Baluch or Muslim Fundamentalists share the military identity.  But it does overlap strongly with the Pakistani government identity.   Twenty-five per cent of agents subscribed to the military identity are also subscribed to the Pakistani identity (21).  As we shall see, many of these are in the government bureaucracy or in the military itself at t=0 in baseline VP.   The military contains disproportionately few peasants and workers.  Geographically, agents with the military identity are concentrated heavily in the North West Frontier Province, the northern Punjab, and in nine areas around the country, including Karachi, Quetta, and the regions bordering India, where various formations of the Pakistani military are known to have their headquarters.  

The peasant identity (18) is present in the overwhelming majority of Sindhi and Punjabi agents not living in urban areas, not part of an administrative authority structure (a bureaucracy—see below).  These agents comprise 41% of VP.  Eighty-three per cent are Sunnis, affiliated with various clans if they are Pushtun or Punjabi.   Almost all the rest are Shi’a.  Agents with the peasant identity may have an attachment to their local landlord, and hence have the landlord identity (19) but few or none have identities suggesting education or worldliness, such as westernized liberal, urban middle class, commercial elite, or worker.  Nor do peasants share the Muhajir identity, though the peasant identity is prominent among the Seraiki (6) in a southern extension of the Punjab, the Baluch and among the Pushtuns.  Only 2% of peasants also have a military identity.  Importantly, the size of peasant identity repertoires is smaller than other VP agents.  Many have four identities:  peasant, a religious identity, an ethnic identity, and perhaps a clan identity.  Other agent repertoires are comprised of three or even just two identities.  This reflects the narrower field of political vision associated with peasant life. 

The landlord identity (19) is established within a relatively small number of VP agents—9%.  But 25% of these, located in the rural areas, are activated on that identity at t=0 and endowed with an influence level of 4.  This means they have inordinate influence over their (mostly peasant) surroundings.  Agents in their proximity are mostly activated on Peasant or Sunni Muslim, or on the regionally specific ethnic identity (Punjabi, Sindhi, Seraiki, or Pushtun.  The criminal/smuggler identity is present in the repertoires of 39% of agents with the landlord identity at t=0.  Although none of the Agents activated on the Landlord identity at t=0 and exercising the influence of landlords do have the Globalizing identity (8), reflecting contacts with extra-Pakistan networks and values, a substantial proportion of those agents who are not landlords but have attachments to landlords via inclusion of that identity in their repertoire, do have the Globalizing identity.  This is meant to simulate, mainly, the connections that tie together criminal/smuggler elements, wealthy landlords, and international networks of illicit trafficking activity.  In this context it is important to note that 21% of VP agents with the landlord identity also have the military identity, and that 16% have the Pakistani governing identity, both reflective of the significant levels of corruption and the informal influence of the landed oligarchy in Pakistan on governing institutions, especially in the rural areas.  On the other hand, Muslim Fundamentalism is not commonly present among landlord or landlord attached agents.

The Pakistan governing identity (21) is figured as a positive orientation toward Pakistan, per se—an identity associated with Ali Jinnah’s famous vision of Pakistan as a country for Muslims but not of Islam and valued above various ethnic, linguistic, and sectarian attachments.
   Agents having this identity in their repertoire are concentrated in the urban areas of the Punjab—the corridors running between Islamabad and Lahore and between Lahore and Multan—and also in the Hyderabad and Karachi areas of Sindh Province.  Agents with this identity are very scarce in Kashmir, NWFP, Baluchistan, and the Seraiki area.  Reflecting the rather weak institutionalization of this state identity among the Pakistani population, only 9% of agents in VP have this identity in their repertoire.  Fifty-six per cent of these are agents exercising more than the usual influence, including a high proportion directly affiliated with the bureaucratic apparatus of the government or the military.  Among the identities that are disproportionately associated with the Pakistan governing identity are, in addition to the military, Muhajir, commercial elite, and Globalizing.  The Muslim Fundamentalist identity is present in 10% of agents with identity 21 in their repertoires.  

The importance of the black economy in Pakistan is reflected in the large number of agents in VP with the Criminal/smuggler identity (22) in their repertoire—15%.  The identities most commonly associated with this identity in VP agents at t=0 are:  Sunni Muslim and Globalizing, followed by Military, Punjabi, Pushtun, Peasant, and Landlord.  In keeping with the idea of a black economy and the illegality of criminal and smuggler activity, the ratio of agents activated on this identity to those harboring the identity within their repertoires is unusually small (3%--compared, for example, to an activated/subscribed ratio of 43% for the Punjabi identity and 37% for Shi’a).  Agents with identity 22 are present throughout VP, but are particularly concentrated in a wide corridor running through the NWFP, down through Baluchistan, western Punjab, and western Sindh to Karachi, thereby simulating the primary smuggling routes connecting Afghanistan to the Indian Ocean.

3. Distribution of Power in Virtual Pakistan


Agents Other than Basic Agents and Their Role in VP


The power structure of the regime in Pakistan is represented by interlocking networks of “influentials” or “bureaucrats” at t=0.  These agents are located in a pattern of proximity and regularity that multiplies their ability to remain activated on the identities they share—mainly the Pakistani governing identity and the military identity, but also Punjabi and, to a lesser extent, Muhajir and Pushtun.   In this way bureaucrats reinforce one another’s activation patterns and greatly increase the likelihood that agents in their neighborhoods, and bordering neighborhoods, will activate regime identities (those activated by the bureaucrats) or maintain their activation on those identities even when biases or outside influences turn against them.  These networks of influential agents, in other words, act as “enforcers” of the regime’s preferences and as an organized expression of its institutional capacity.

The number of government bureaucrats and activated military agents in VP corresponds roughly to the combined proportion of government officials and the uniformed military to the total adult male population in Pakistan.  The administrative and political center of the Pakistani regime is located in the urbanized corridors mentioned above, and including the primary Punjabi cities of Lahore, Gujranwala, Rawalapindi, Islamabad, Faisalabad, Multan, and Bahawalpur.  The regime’s bureaucratic center is located within these areas, where its authority is best established.  Additional centers of regime power, as reflected by the presence of relatively dense webs of influentials activated on either the Pakistani governing identity or the military identity, are located in Hyderabad and Karachi. The presence of longer strings or more isolated influentials in the rural areas of Punjab and elsewhere corresponds to the relative weakness of Pakistani national institutions in the rural areas, and especially in outlying districts of the NWFP, Kashmir, Baluchistan, and in rural Sindh.  The relative weakness of these bureaucratic networks allow locally powerful identities (Sunni Muslim, landlord, criminal/smuggler, or regional/ethnic) to strongly influence the behavior of these agents and make their “capture” by identities other than the Pakistani governing identity and the military identity more likely.  Figure 7 shows a portion of VP, including most of the Punjab and the NWFP and containing the more densely populated areas of the country within which the national authority structure is most firmly entrenched.  The display is magnified to help identity the different icons representing agent classes discussed in this section.

There are three echelons of bureaucratic authority.  The most common type is “influential2,” having an influence level of 2 (twice that of a basic agent) and marked by the icon of a plus sign.  Mid-echelon elites, with an influence level of 3 are “influential3’s” and are marked by a pinwheel icon.  High echelon bureaucrats and military commanders are “influential4’s,” marked by a circle icon.  In a well-disciplined bureaucracy the lower echelons receive orders from above and act only within the parameters set for them by their superiors.  In a disciplined bureaucracy more discretion can be exercised the higher a bureaucrat is located in the hierarchy.  Modeling such a hierarchy would mean, inter alia, making the repertoires of higher echelon bureaucrats larger than those in the lower echelons.  The Pakistani national bureaucracy, and even more the provincial bureaucracies and governing institutions, are infamous for their lack of discipline, their penetration by extra-governmental forces, and for corruption.  Hence the authority structure in VP contains a large numbers of lower echelon bureaucrats with larger repertoires, reflecting the openness of these erstwhile agents of the state to influences from their local surroundings.  Mid and upper level bureaucrats may also have medium or large repertoires, but the average repertoire size of upper level bureaucrats is quite small.  The Table presented as Figure 8 displays the size of repertoires of different echelon agents representing the Pakistani civilian and Military bureaucracies in VP at t=0.

We can see that the size of the repertoires of these agents decreases as one moves up the hierarchy, and that discipline is stronger in the military than it is in the civilian sector of the national authority structure.
   Although the low echelon of the bureaucracy is modeled as relatively open to external influences from dominant groups, the high-echelon influentials not only have relatively small repertoires, but those repertoires also reflect a coherence corresponding to the dominance of the regime by individuals and groups with worldviews and interests shaped powerfully by Punjabi and Military identities.  There are 24 influential3’s and influential4’s activated on the Pakistani governing identity at t=0, and each one has either the Punjabi identity (0) or the Military identity (16) in its repertoire.  Of 55 influential3’s and influential4’s activated on either the Military or the Pakistani governing identity at t=0, 26 of them have Punjabi, Military, and Pakistani identities in their repertoires.  The government bureaucracy is also heavily influenced by and intertwined with the commercial elite.  Thus the Commercial elite identity (23) is present in the repertoires of 64% of agents activated on the Pakistani governing identity at t=0.  Forty-two percent of influential2’s, 3’s, and 4’s in VP at t=0 have the Commercial elite identity in their repertoires.  

There are also 66 influential2’s in VP activated at t=0 on the Sunni Muslim identity.  These agents are located mostly in the rural Punjab and the Seraiki areas.  They represent the diffuse but locally significant influence of traditional Muslim clerical elites.  Many are local clergy located in close proximity to powerful landlords in their areas.  These landlords, activated on the Landlord identity (19), located primarily in the rural areas, and having influence levels of 4, can therefore transform these Muslim clerics (each of which has the Landlord identity in its repertoire) into local instruments of their own power.  A large proportion of these rural clerics (83%) have the Criminal/smuggler identity in their repertoire.  In the Baseline condition described here only a few (6%) have the Muslim Fundamentalist identity.  The fact that the overwhelming majority of VP agents have the Sunni Muslim identity in their repertoire means that under circumstances in which other identities are not favorably positioned, the Sunni Muslim identity can be mobilized and enjoy the support of a substantial, if unsystematically organized, authority structure of influential2’s.   Once established such a formation could also forge a potent alliance with the landowning “oligarchs.” 


The presence of other agent classes (types of agents) in VP aside from basic agents and influentials is designed to simulate some of the nuance and heterogeneity of Pakistani political life.  

Entrepreneurs, marked by the icon of a small square in an agent’s center, emulate well-placed and relatively persuasive opportunists.  Entrepreneur agents have rather larger repertoires,  averaging twice the size of that of basic agents, corresponding to their political flexibility.  They also “update” before other agents, reflecting their more aggressive scanning of their neighborhoods and of the general political scene for opportunities to more effectively align themselves with ascendant forces.  Their “triggers” for the rotation of latent identities into activation and for substituting a new identity for one not in their repertoire are also lower than these triggers for basic or influential agents.  These lower triggers simulate the greater sensitivity of political entrepreneurs, or entrepreneurs of identity, to hints of political opportunity.
  

There are 60 such agents in VP, concentrated mostly in the urban areas, though in the rural areas they are commonly found in proximity to influentials associated with various groups, including ethnic leaders, religious leaders, landowners, and provincial bureaucrats.  Many of those in the urban areas are in direct contact with the national civilian or military bureaucracy, acting as transmission belts for influences on the government (when the regime is relatively weak) and for influences from the government on the society (when the regime is relatively strong).  Thirteen of these agents are actually within the civilian bureaucracy, meaning that they are entrepreneurs activated on the Pakistan governing identity (21) and located within the web of Pakistani bureaucrats.  As “entrepreneurs” they contribute to the indiscipline and corruption of the Pakistani bureaucracy, but also to what sensitivity it has to extra-governmental influences.

Fanatics are marked by a diamond icon.  These agents refuse to change their activated identities no matter how unattractive that identity may be in comparison to others.  Each has an influence level of 3, and therefore provides a constant source of support for any other agents in their neighborhoods with inclinations toward its activation.  It also helps secure a base of support during difficult times for that identity should circumstances change to make it once again attractive to large numbers of agents.  There are 15 fanatic agents inside Pakistan in VP.  Eight of these are Muslim Fundamentalists, located in areas of core strength for the Deobandists in Pakistan—NWFP, Multan, and Karachi.

The opposite of a “fanatic” is an apathetic agent.  Whereas fanatics are “immutable” with respect to their activated identity, but are “active” with regard to influencing those agents in their neighborhood, apathetic agents are “inactive”—they do not influence agents in their neighborhoods—but do change their activated identities in response to the same forces that affect basic agents.  Apathetic agents are marked with an icon of a small square inside a diamond.  There are 31 apathetic agents in the baseline VP condition.
  All are located in rural areas, especially the Punjab and the Seraiki area, and are activated on the Peasant identity.
  

There are also 32 “scared” agents in VP, again mostly in the rural Punjab and the Seraiki area.  These agents, also predominantly peasants, do influence their surroundings, but are timid in their behaviors.  They are designed to monitor a wider local neighborhood than do other agents before deciding to change their activated identity, but are quick to rotate a new identity into activation once a relatively slight reason for doing so seems to be present.
  

Another agent class in VP is Innovators.  Innovators, marked with an icon of a black slash in the upper left hand corner have an influence level of 1, rather than 2.  They update early, as do entrepreneurs, but unlike entrepreneurs have an influence level of 1, rather than 2.  In VP the innovator triggers for change of repertoire and activated identities are identical to those of basic agents.
 There are 45 Innovators in VP, figuring mainly as rapid exploiters of situations who do not then act as leaders or strong influences on their surroundings.  All contain the Criminal/smuggler identity.  They help to capture the role played by Afghan refugees, criminal/smugglers, and corrupt contacts with bureaucrats.  They are mostly concentrated in Karachi and other parts of Sindh and in the Quetta area of Baluchistan where the writ of the government does not run dependably.  Just off-shore of Pakistan, near Karachi, innovator agents operate, activated on the Globalizing identity, to simulate contacts with international networks for illicit trafficking. 

The only other distinctive agent class in VP is “Broadcaster.”  Broadcaster agents are used to simulate the effects of media in Pakistan promoting particular kinds of messages. Broadcasters have an influence level of 1.  They “broadcast” their identity to listeners meeting requirements specified by the user.  In VP agents listen to broadcasters if they have a “politically attentive” identity in their repertoires.  (For details see “Broadcast Listening Restrictions, in “Experimenting with Virtual Pakistan” pp. 4-5.)    There are four broadcaster agents in VP.  Two are activated on Muslim Fundamentalist and located in zones in the NWFP and near Multan, in which support for that identity is strong.   The third broadcaster is in the center of Pakistani government control and is activated, initially, on the Pakistani governing identity.  A fourth is located offshore, near Karachi, and is activated on identity (8), the Globalizing identity.  Whatever identities these agents are activated on receive extra support for those identities in the calculations of the agents who are listening.  Although the off-shore Broadcaster can only broadcast the Globalizing identity (unless that identity is replaced in the course of time), the Broadcasters inside Pakistan have wider repertoires.   If captured by identities or political affiliations other than those on which they were initially activated, then those identities or affiliations receive the boost of media support that previously went to their originally activated identities.  Agents listening to these media include the message they hear as a count of an additional identity weight point in their identity weight calculations, making it more likely that, ceteris paribus, they will activate on that identity or substitute it for an identity they already have but are not activated on.  

Experimenting with Virtual Pakistan


By establishing “baseline” settings for environmental turbulence, general political apathy, levels of fundamentalist mobilization, etc., a first approximation of the range of variation latent within the present of real Pakistan can be produced.  Experiments can then explore the implications for that distribution of possible futures of changes in assessments of key variables or newly understood relationships.  Here I provide only an explanation of the baseline parameter settings for Virtual Pakistan and a brief analysis of the 100 “baseline” Pakistani futures produced with the template at those settings.

1. Baseline Parameter Settings for Virtual Pakistan


The most important settings and those requiring the most discretion in their determination are easily read off of the VP snapshot by using the Model Parameters window.
  Nonetheless it is useful and appropriate to be explicit about the settings we have viewed as of particular importance.  Whether the behavior of VP, that is the distribution of futures flowing from it under different randomized conditions, would vary significantly in response to small or plausible changes in these settings is an “empirical” question.  Only some of these questions are answered by the experiments thus far conducted.

Bias Range:  


Biases assigned to specific identities can normally range between –3 and +3.  That is every identity has a bias assigned to it at every time step of either –3,-2,-1,0,+1,+2, or +3.  All biases begin at 0.  There are exceptions, as explained in “Anatomy of Virtual Pakistan.” The Peasant identity (18) cannot be assigned a bias of more than 1.  The Pakistan Government identity (21) cannot be assigned a bias of less than 1.  The Criminal/smuggler identity (22) can only be assigned either bias –3 or +3.  

Bias Volatility: 


Biases assigned to specific identities have a probability of changing of .01.  This means that every time a bias is updated (every odd time step for entrepreneur and innovator agents, every even time step for all other agents) its activated identity has a .01 probability of being eligible for change to another bias assignment.  Whether it actually changes depends on whether the “new” bias drawn for it at random happens to be the bias it is already activated on or not.  Of course the higher the probability setting the more “volatile” (rapidly changing) are the biases assigned to different identities, indicating a more volatile political environment in and impacting upon Pakistan.  However volatile these changes may be, they can occur only within the range of maximum and minimum biases (i.e., -3 and +3 in VP).

Bias Unpredictability:


Given a certain probability in the change of bias assignments (volatility), and given a certain interval within which bias assignments can change (bias range), the predictability of change in bias assignments describes the likelihood that changes in bias assignments that occur will be small rather than large.  In the VP baseline condition Bias Unpredictability is set at 10000, meaning it is maximally unpredictable.  Thus change from a –3 bias to a +3 bias is as likely as change from a –3 bias to a –2 bias.  This reflects, within the volatility and range settings described above, a relatively “turbulent” environment. All experiments run with VP for this project were run with a bias unpredictability of 10,000.  But to gauge the potency of this setting, another set of baseline VP futures was produced with every setting identical except that bias unpredictability was set at 5,000.  The results, described below (p. 11), suggest that most but not all of the dominant patterns found are robust across change in this parameter, but that in general the results reported here for experimentation with VP are based on expectations of the next three years as likely to be considerably more turbulent than average.

Nuclear Stockpile Tension Trigger:


The tension level surrounding a nuclear stockpile must be at least 6 to trigger a nuclear event.  A tension level of 6 means that 6 of the eight agents adjacent to the stockpile are activated on identities other than the identity activated by the stockpile.

Permanent and Unobtainable Identities:


Permanent  identities are those which, if present in an agent, cannot be discarded through processes of repertoire change.  Unobtainable identities are those which may be present in the repertoires of agents at t=0 but cannot be acquired through processes of repertoire change.  The chart labeled Table 1 lists identities in VP which are Permanent, Unobtainable, or Permanent and Unobtainable.
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Table 1: Permanent and/or Unobtainable Identities in Virtual Pakistan
Broadcast Listening Restrictions:


VP was constructed to permit only agents expected to be literate and attuned to politics to be “listeners” for the media broadcasts on the Pakistani government, Muslim Fundamentalist, and Globalizing channels emanating from the four Broadcaster agents located at coordinates:

37,4;  36,39;  21,23;  and 13,78.  Only agents inside Pakistan and having, at any particular time step, one of the following identities in their repertoires can “listen” to the Broadcasts, and thereby potentially be influenced by their messages:  2—Westernized Liberal

  8—Globalizing

  12—Muslim Fundamentalist

  21—Pakistani Governing

Altogether the set of agents forming the potential audience of the broadcasters constitutes approximately 25% of VP at t=0.  This happens to include 33% of agents with the military identity in their repertoires.  Relatively few agents (many of them peasants) located in the rural Punjab, the Seraiki area, in Baluchistan, or in the rural Sindh are part of the potential audience at t=0.

Secessionist Settings:


General and precise information on algorithms leading basic agents to transform into border agents, thereby evincing secessionism on the part of what ever identity the agent so transforming was activated are available from the author. Here it is only necessary to emphasize that the probability that an agent, otherwise meeting the requirements for transformation into a border agent at any particular time, will actually do so at that time, is set at 20%.  That is the meaning of the listing of “BC” in the VP Parameters Display as 2000. 


Some other restrictions were placed on secessionism however.  In effect, only regionally based, ethnic, linguistic, and kinship identities were allowed to produce secessionism—Punjabi, Seraiki, Pushtun, Kashmiri, Baluch, Pushtun, and Sindhi.  Thus agents activated on the Pakistani governing identity, the military identity, the criminal identity, or on religious or occupational identities, could not transform into border agents. Nor was any agent was allowed to transform into a border agent until at least t=50 (meaning approximately three months into the “future”). 

Repertoire change, Activation Change, Agent Range (Sight Radius), Update Routine, and Influence Level for Key Agent Classes in Virtual Pakistan:


The following chart labeled Table 2 summarizes the settings for the sight radius or range of agent classes, as well as their identity weight calculation triggers.  As explained in the User Manual, these triggers determine when an agent will rotate a new subscribed identity into activation (level_2), substitute another identity for one already present in the repertoire (level_1), or substitute an identity not in the repertoire for an activated identity (level_3).

Table 2: Behavior, Range, and Influence Levels for Key Agent Classes in Virtual Pakistan

	AGENT CLASS
	LEVEL-2 ACTIVATION OF IDENTITY IN REPERTOIRE
	LEVEL-1

REPLACE IDENTITY IN REPERTOIRE WITH ANOTHER
	LEVEL-3

REPLACE ACTIVATED IDENTITY WITH AN IDENTITY NOT IN REPEROTIRE
	UPDATE

NORMALLY 

(ON EVEN TIME STEP) OR EARLY (ON ODD TIME STEP)


	AGENT RANGE

SIGHT RADIUS
	INFLUENCE

LEVEL

	Basic, Influential2, 3, and 4
	2
	4
	6
	Normal
	1
	1,2,3,4

	Entrepreneur
	1
	3
	6
	Early
	1
	2

	Innovator
	2
	4
	6
	Early
	1
	1

	Apathetic
	3
	5
	7
	Normal
	1
	0

	Scared
	2
	5
	7
	Normal
	2
	1

	Fanatic
	NA
	NA
	NA
	NA
	0
	3


N.B. For Levels 1,2, and 3, the numbers provided are the minimum identity weight balances required to trigger the change. 

2. Experimental Procedures


Experiments with VP were conducted by producing batches of 100 runs.  Each run lasted 608 time steps into the future.  The reason observations are conducted at t=608 and not 600 is that each run includes eight initial time steps during which bias volatility set as very high (50% as opposed to 1% during the history itself).  This has the effect of “scrambling” the biases and allowing the history to begin, at t=9) “in media res,” rather than from an artificially “calm” position.  


The 100 futures of VP produced from the unadjusted template of VP constituted the “baseline” condition, to which all other sets of futures were compared.  Other batches of 100 futures (the “treated” conditions, as it were) were produced by small cumulative adjustments conditions or estimates that would allow investigation of the robustness of findings and the implications of slightly different assessments of baseline conditions for expectations about likely futures.  

An important element in achieving control over comparison of these batches of 100 futures is that the same set of 100 pairs of random seeds (bias seed and evolution seed) were used to produce them and were recorded.  Given exactly the same landscape and parameter settings for VP, i.e. exactly the same array of agents operating by the same rules, with the same complexion of identities in agent repertoires, and the same initial activation pattern, applying any particular stream of bias values will always produce exactly the same (unique) future.  This means that by using the recorded seeds each future can be exactly recreated for purposes of analysis and systematic comparison at different points in time.  It also means that comparisons can be made across conditions to examine how the same set of accidental “events” (the same sequence of bias assignments) affects outcomes under different, marginally adjusted, treatment conditions.  

3. Pakistan Futures:  Descriptive Statistics for 100 Baseline Futures 


Introduction


Scholars and other analysts generally have considered Pakistan as country whose challenges are larger than its resources, and whose government is among the most corrupt and ineffective in the world.  In 1965 it suffered the secession of its eastern half (then East Pakistan, now Bangladesh).  Nevertheless, Pakistan appears still as a state whose centrifugal tendencies, arising from regional, ethnic, linguistic, and religious sources, have continually prompted observers to imagine its disintegration.  Socially and economically few countries are more polarized between the very wealthy and the very poor, or between masses of people living under rigidly traditionalist norms and a small elite identifying itself as strongly with western secular culture and global networks of economic relations.  Very high illiteracy rates and the domination of ruthless systems of patriarchal/traditional Islamic authority in the rural areas are both associated with the failure of the central government to penetrate the society.  This entrenched rural order is also an effective obstacle to state educational and other efforts to organize society for its own developmental or other purposes.  Despite repeated attempts to establish democracy, no democratic government has managed to succeed itself.  Military coups and militarized pseudo-democracies are the rule.  Former heads of state and even leaders of legal political parties are regularly killed (Ali Bhutto, Zia al-Hak) or exiled (Benazir Bhutto, Nawaz Sharif).  Pakistan is also a country where law and order cannot be taken for granted.  In the last two decades, high levels of inter-group and criminally inspired violence have afflicted different parts of the country, from Karachi, to Baluchistan, to the Northwest Frontier Province.  Pakistan teeters chronically on the edge of a war with India over control of Kashmir.  In recent years, Pakistani military and security services have played complicated games in an impenetrable web of shadowy alliances with various Muslim Fundamentalist groups active in Afghanistan as well as with Kashmir oriented guerrilla groups, foreign security services, and various political factions.  Pakistan is a key center for the export of narcotics and now, of course, plays a central role as a staging area and arena in the war against terrorism.


But despite the daunting problems it faces, Pakistan demands attention not only because of its large population (more than 145 million), and not only because of its strategic role in current American military and strategic thinking, but because it is a nuclear power.  Indeed its conflict with India represents the only current dispute based on a clash of interests that two nuclear weapon possessing states consider vital.  


As stated earlier, the focus of our work with Virtual Pakistan has not been on its relationship with India.  But aside from gaining some insight into the kinds of political futures more or less likely for the real Pakistan, we have been interested in probing the circumstances more or less likely to produce a breakdown in the Pakistani command and control system for their nuclear weapons materials.  


In general Pakistan has displayed a surprising degree of stability, at least if measured in terms of the state’s long term ability to remain in control of the main urban areas, to deploy a creditable military force, protect its nuclear weapons capacity, neutralize the explosive potential of widespread poverty and discontent, and contain secessionist and radical political tendencies. 

Perhaps the single most important question to be posed by our work with VP is whether this record is deceiving.  Is Pakistan perhaps more accurately understood as located on a volcano whose eruption is delayed, but probably imminent?  Alternatively, is a logic at work in the country suggesting its capacity to sustain itself into the future, even if the risk of catastrophic failure cannot be ruled out?


Overall our conclusion, based on VP simulations, is that there may well be a set of conditions in Pakistan that provides Pakistan with an overall integrity more reliable than the staggering weight of its accumulated problems would lead most to imagine.  But if this study may lead us to feel somewhat more secure about the next few years in Pakistan, this does not mean that the future is likely to be just like the past, or that radical and dangerous developments will not occur.  Our substantive task is to gain some sense of proportion with respect to the relative likelihood of these developments.


Outcomes for competing identity and political groups in the futures of Virtual Pakistan.

Prevalence and Plurality


The relative success or failure of different political or identity trends in VP can be measured in several ways.  One of these is to count the number of agents at t=608 (when all measurements were taken) activated on each salient identity or political affiliation.
  These measurements will be called “prevalence” scores, for the prevalence at t=608 of these different activated identities.  The scores presented in Figure 1 compare prevalence scores for VP salient identities in the baseline condition.  Remembering that there are 3208 agents in VP, we can see from Figure 1 that on average no one identity secures even 25% of the Pakistani political landscape.  This is consistent with the overall impression of Pakistan as a fragmented polity.  

Figure 2 shows the kind of variation that exists over the 100 runs for the identities registering the highest average prevalence scores:  Sunni Muslim, Punjabi, Pakistani Governing, Landowner, and Muslim Fundamentalist.   We observe considerable variation for each identity’s prevalence scores.  However, the identities linked to bureaucracies or informal power structures (including Pakistani governing, landowners, and, to some extent, Muslim Fundamentalists) have a steadier record than do the more diffuse, but unorganized identity groups—mainly Sunni Muslim and Punjabi.  These latter identities are the most widely available in the subscriptions of agents in VP, but their activated prevalence scores vary enormously.  They are also most likely to be activated on a plurality of agents in Virtual Pakistan at t=608, though, as we shall see, they are not necessarily most likely to be in control of the regime.  In any case, regional (visual) analysis of the snapshots of the futures at t=608 confirms that the Sunni Muslim and Punjabi identities score very high in a significant portion of futures by dominating the outlying rural areas, but this most commonly happens without control by these identities of the national bureaucracy.  Thus Virtual Pakistan (as perhaps real Pakistan) can experience a great deal of turmoil, distress, or shifts in mass sentiment among the peasantry without also experiencing drastic political changes in the center.


The Pakistan and Military identities are most closely associated with the governing apparatus of Pakistan, though the social basis of the cohesion of that apparatus has much to do with shared ethno-regional identities—especially Punjabi.   In VP as in actual Pakistan this apparatus is represented by a network of bureaucratic power in, around, and, to some extent, between, the major urban areas.  In Figure 3 are displayed the number of futures out of the 100 generated from the VP baseline in which each salient identity ended up, at t=608, with a plurality of agents activated on it.  In general these pluralities were not large, seldom surpassing 30% of the agents in VP.  But we note that, due to its control of the national bureaucracy, the Pakistani governing identity secured the plurality in a much higher proportion than other rival identities which registered substantial average prevalence scores.  This pattern is again consistent with an understanding of Pakistan as a splintered but not entirely unstable polity.

Secessionism


Secessionism has long been, and still is, a high-profile concern for governments in Islamabad.  Two questions addressed with our simulations pertain to the relationships that may exist between the potency of the central bureaucracy and tendencies toward secessionism and between the extent to which groups which might otherwise display secessionist tendencies are less likely to do so if they achieve significant control of governing bureaucracies in their home regions.  We measure secessionism by counting the number of border agents produced by identities associated with regionally concentrated ethnic groups as of t=608.  For VP Baseline, the results are displayed in Figures 4 and 5.


Secessionism appeared on the part of agents activated on at least one of the ethno-regional identities in 43 of the 100 VP baseline futures.  Figure 4 shows that slightly more than half of these futures included Punjabi secessionism.  Pushtun secessionism, focused on the NWFP, was next most prominent, followed by Sindhi and Seraiki.   Figure 5 suggests that the really potent instances of secessionism emanate from the Punjabi heartland itself.  In part this reflects the fact that there are simply many more Punjabis than members of other ethnic groups, but it also suggests the possibility of a previously unanticipated relationship.  

When do Punjabi secessionist movements emerge and when are they strongest?  In the 100 futures produced by VP we can see, in Figure 6, a marked tendency for Punjabi secessionism to occur, and to occur most robustly, when the Pakistani governing identity is substantially above average in its prevalence score.  The specific role of the Pakistani governing apparatus itself is suggested by statistical analysis showing a correlation of .436 (p<.001) between the strength of the Pakistani governing bureaucracy (i.e. the number of bureaucrats activated on the Pakistan governing identity at t=608) and the occurrence of secessionism.  Of the 43 futures including secessionism, 22 featured a strong Pakistani government, 13 featured a Pakistani bureaucracy of medium strength, and only eight were associated with a relatively weak Pakistani bureaucracy.  When the Punjabis themselves, however, commanded a relatively large portion of the bureaucracy secessionism was less frequent (.229 [p<.05]).

What appears to be happening is that when the Pakistani state is successful enough to assert itself as the dominant partner vis a vis the military and the Punjabis, populist reactions, especially among Punjabis, can set in producing significant secessionist tendencies.   Corroboration for this interpretation can be drawn from the negative correlation between the number of bureaucrats activated on the Punjabi identity at t=608 and the likelihood of secessionism (.229 [p<.05]).  Indeed if the regime incorporates Punjabis into a ruling alliance it appears to be able to reduce threats of secessionism.  Thus of the 43 futures featuring secessionism, the average amount of secessionism under conditions of a weak position for Punjabis in the bureaucracy (95.22) is twice what it is when the Punjabi presence is strong (42.41).
  

In general manifestations of Pushtun and Sindhi secessionism, although not uncommon, are not strong enough to separate those regions from the Pakistani center.  Indeed, visual analysis shows that even in the case of Punjabi secessionism, futures registering rather large numbers of border agents usually do not result in actual secession.  Instead one sees the results of a failed secessionist movement, with the rural Punjab dominated by Landlords supported by the traditionalist Islamic identity and/or in league with military and national government forces.
    

Nuclear Events


There are two “nuclear stockpiles” in VP.  In the 100 futures produced from the VP Baseline, 17 featured “nuclear events.”  A nuclear event is simulated as some uncontrolled nuclear incident that results from a serious breakdown of command and control arrangements in the neighborhoods of these stockpiles.  These circumstances allow the tension level registered by the cell location of the stockpile to exceed a rather high threshold, thereby producing a spreading “nuclearization” which transforms agents in the vicinity, according to probabilistic rules of growth, into cells registering –50 bias scores.  After 100 time steps these agents can begin to “regenerate,” but can only assume the character of basic agents.


As intended, our simulations register a significant drop in the “performance” of Virtual Pakistan in those futures featuring a nuclear event.
  Performance is conceived as a measure of how well a polity, such as Pakistan, deploys its human resources to exploit opportunities and avoid unproductive commitments.  PS-I computes a performance score for VP at each time step by summing the number of agents activated inside Pakistan on each identity multiplied by the bias assigned to that identity at that time step.  A running average is also computed and is available at t=608.   Table 3 shows that the average running average in the VP futures featuring a nuclear event is almost half that of the average running average in VP futures that do not suffer a nuclear event.

 Table 3:  Influence of Nuclear Events on VP Performance

	
	Mean Performance

	No Events
	2531.28 (1196.23)

	Nuclear Event
	1027.18 (1318.61)


The damage done by nuclear events is also apparent from the destruction of significant portions of the bureaucratic apparatus.  Table 4 shows that the great majority of the futures produced from the VP baseline that feature unusually low numbers of bureaucrats activated on the Pakistani government or Military identities are among those futures that include nuclear events.

Table 4: Influence of Nuclear Events on Number of Pakistani Government and Military Influentials

	
	Pakistani  
	Military 

	Low
	16
	13

	Medium
	1
	3

	High
	 
	1

	
	17
	17



Visual analysis confirms that all of the nuclear events occurred as a result of breakdowns in security around the (43,13) nuclear stockpile situated in a military base close to the political center of the country and not at the military controlled Baluchistan site (7,53).  The reasons for this pattern are not clear.  What does seem clear is that most if not all of the events occurred following a significant and perhaps rapid decline in the rewards available to the Military compared with those available to Pakistani civilian authorities.  It may be said that under these conditions some military commanders with responsibilities to guard the stockpile switched their allegiances, while others did not, thereby raising the “tension” level above the threshold for triggering a nuclear event.   Another interpretation is that civilian elites moved to expand their control over the facilities with out first establishing a wide and inclusive an arrangement with relevant sectors of the military. 

On the other hand, peaceful transitions of authority over the stockpiles was possible.  Only about 50% of the time that circumstances led to a Pakistani governing identity takeover of the (northern) stockpile did a nuclear event occur.  Although visual analysis confirms that identities (usually Sunni Muslim) other than the military identity did occasionally take control of the Baluchistan stockpile, no nuclear events traceable to these takeovers were observed in Baseline VP.
  

Muslim Fundamentalist Mobilization


Analysis within the sample of 100 futures produced from the VP baseline shows no clear pattern of factors associated with variation in levels of Muslim Fundamentalist prevalence.  Visual and statistical analysis suggests, however, a benchmark for when to consider the regime to be seriously challenged by a Muslim Fundamentalist mobilization.  Eight per cent of VP baseline futures featured more than 50 influentials activated on the Fundamentalist identity at t=608.  Nineteen per cent of VP baseline futures featured fewer than 150 influentials activated at t=608 on either the Pakistani governing or Military identities.  When both these conditions are met at t=608 we consider these futures to have included a serious Fundamentalist threat to the regime.  These points were chosen to produce the benchmark by plotting curves representing each set of 100 observations ordered from maximum to minimum values.  The location of a sharp increase (Fundamentalist) or decrease (Pakistani + Military = Regime) in the slopes of these curves then suggested the combination of these points as a benchmark for coding a VP future (both in the baseline and in other conditions) as manifesting a serious Fundamentalist threat to the regime. 


In the baseline condition three futures met these criteria.  It is noteworthy that each one of these futures (1,48, and 66) included a nuclear event.  In each one the Muslim Fundamentalist identity was dominant in the NWFP and in Sindh.  Its strength in the Kashmir was also substantial.  In one of these (66) it managed to establish a significant presence in the Punjab as well.  This was accompanied by significant Punjabi secessionist activity.
Summary of Results of Simulation Experiments with Virtual Pakistan

As noted, Pakistan is reasonably viewed as either poised on a volcano about to explode, or as stabilized by a logic that flies in the face of the daunting array of disabilities and dangers the country faces.  The data from six hundred simulated Virtual Pakistan futures suggest the latter may be a more plausible view than the former.  Regardless of the level of fundamentalist mobilization and the amount of apathy introduced into the society, the core capabilities of the regime to control the central urban areas remained intact.   To be sure, this often meant that regime presence in the rural areas was light or even non-existent, but even under conditions of Fundamentalist strength, Muslim Fundamentalism was never activated by more than 50% of Virtual Pakistan.  This pattern speaks to the entrenched divisions in the society—regional, ethnic, religious, class, and other.  It also reflects a fundamental alienation between the state and society.  Visual analysis indicates quite clearly that Pakistani governing identities cluster very strongly in the urban areas where the bureaucratic apparatus of the state and relatively modernized populations are concentrated.   

Based on these simulations, little can be said about the immediate prospects for Pakistan’s current President, Pervez Musharraf.  But his government is a typical product of a kind of regime in Pakistan whose prospects our simulations can help us assess.  Thus we may say that the Pakistani regime, based on a close but fundamentally uneasy relationship between the military and the governing elite, has a hold on power that is:

· very likely to allow it to survive over the next three years;

· likely but not very likely to avoid serious regime challenges;

· unlikely to establish its rule on a wider and more secure basis.
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A key ingredient in the regime’s ability to protect itself against Fundamentalist mobilizations may be the presence of its core assets within the Punjab and the underlying affinity between the largest ethnic group in Pakistan, the Punjabis, and their general posture of identification with the regime.   Support for this interpretation is displayed in Figure 5, showing that under conditions in which the regime faces more potent Fundamentalist challenges, there is a stronger inverse relationship between the prevalence of Punjabi and Muslim Fundamentalist identities.
 

This is consistent with the idea that a vigorous Punjabi identity helps protect the regime against Fundamentalist challenges.  At the same time, however, this alliance contributes to the difficulty faced by the regime in broadening its base of support.   One of the main grievances of other groups in Pakistan, including the Sindhis, the Baluch, and the Muhajirs, is state favoritism toward Punjabis.  Their argument is that the regime has tended to see Pakistan not for all “Pakistanis” but as a “Punjabi” state first and foremost.  Just as important to the point of a regime stalemated into a weak but survivable position is the significant relationship observed between Pakistani government assertiveness and the expression of severe Punjabi alienation and discontent in the form of high levels of Punjabi secessionism.

From these simulations it would seem that a crucial political battleground for the future of Pakistan will be in the rural areas.  In that context an additional set of worthwhile experiments with VP would be to test the likelihood of the countryside moving toward or away from governing identities as networks of traditional social relationships loosen.  This could be simulated, in part, by decreasing the number of identities considered “permanent” or “unobtainable” and expanding the average size of agent repertoires in the rural areas.

With respect to secessionism our simulations suggest, as many observers have wondered, that Islamic appeals or Punjabi domination may be the most effective barriers to pervasive secessionist tendencies.  Real tests of these ideas, however, would require simulations that varied bias assignments to specific ethnic-regional groups, while holding the strength of the governing regime and Muslim Fundamentalism constant.  

Perhaps the most worrisome result in our simulations is the pattern of nuclear events—coded not a breakdown in the command and control systems regarding Pakistani nuclear capacities that would result in the illicit use of nuclear materials or weaponry.  In each of the conditions 16-17% of futures featured a nuclear event.  In this context it is important to remember that all these conditions include a bias assignment unpredictability setting that makes the three years simulated here more volatile/unpredictable than might be considered average.  Indeed when this setting was reduced by half, making changes in the fortunes of different groups and affinities less likely to be drastic, the number of nuclear event futures in the Baseline condition dropped to 5.
  Still, even excluding the possibility of nuclear war with India, this finding is an important caution about the drastic dangers that are still associated with a country whose future will probably be stable enough to satisfy American interests.  Our simulations do not provide much of a basis for understanding the specific conditions that lead to these nuclear events.  There are no apparent correlations between Fundamentalist strength and their occurrence.  As noted earlier, much may hinge on the specific manner in which the stockpiles are garrisoned and on the internal politics within the military and between the military and the civilian echelons of the regime.  A promising avenue for further inquiry would be to examine complex interactive patterns in these simulations that may exist among civilian-military balance of power, secessionism, and Muslim Fundamentalist mobilization.

Consideration of the nuclear event question is a useful reminder of the sensitization to the meaning of uncertainty in political affairs afforded by agent-based simulation.  Conventional analysis, using the same data and focused on average outcomes, encourages predictions of Pakistan’s future as both devoid of nuclear events and as unmarked by a likelihood of Pakistani majorities turning fundamentalist.  But because the kind of simulation studies that PS-I makes possible focuses attention on the distribution of possible futures, and not on a single future which must be dubbed “most likely,” the researcher is more apt to keep the uncertainties and the range of potentialities in mind when considering the implications of his/her findings for expectations about Pakistan’s future.  Another dramatic illustration of this principle was the invisibility of the relationship between Fundamentalist mobilization and regime strength when examined via averages of outcomes.  Only when specific pair-wise comparisons were made, utilizing the special capabilities of large N simulation research, could the potency of this relationship be appreciated.

Visual as well as statistical analysis was conducted on the results of simulations. This refers to the rather laborious task of visually inspecting the t=608 landscapes, or even the dynamic unfolding of these landscapes, for patterns not easily apparent in the statistical data generated about them.  Some statistics gathering techniques (for specific regions in a landscape) are currently available in PS-I, and might have been very useful, though they were not employed in these studies.  But clearly there are great opportunities to link GIS technologies to the problem of surveying the hundreds, or even thousands of pictures generated by these simulations. 

Nonetheless at least one overall pattern is apparent from this kind of visual analysis.   Of all the regions in Pakistan the region that seems to pose the most substantial threat of violent conflict and instability would seem to be the Sindh.  In that region no one group or even no two identity groups are regularly able to establish control.  Instead a kind of “multi-polarization” occurs most often, in which Pakistani government and military agents in Karachi and Hyderabad try to sustain their frameworks of control against powerful mobilizations of some combination of Muslim Fundamentalists, criminals, Sindhi nationalist “Sons of the Soil,” and Muhajirs.  Workers, Baluch, Afghan refugees, and globalization-sympathetic agents are also prominent, but less so, in the futures of this complex, heavily populated, and restless province.  In this context it may be worth considering that if the North West Frontier Province and the northwestern Punjab have seemed the location for Fundamentalist and terrorist strongholds, that the Sindh may ultimately provide an equally dangerous base of operations.  

An obvious and important difficulty with the interpretation of our work with VP is that it was treated, for the most part, as isolated from specific regional conditions.  This was achieved by the locally impermeable boundaries inserted into the template between “Iran” and “Pakistan” and between “Pakistan” and “India.”  It would require considerably more work to integrate specific trends in the international arena, transmitted via identity groups with closer ties to those trends.  The factors that would need to be added or elaborated within the template would include diaspora communities, external networks of illicit traffickers, and globalized business and cultural webs of relations.

Such considerations highlight the significance of another caveat.  Simulations cannot be better than the information and analysis available for the production and design of the virtual template.  We cannot have a more accurate Virtual Pakistan than the picture available in our sources of the real Pakistan.  But Pakistan itself is a relatively poorly studied country.  There is a crucial need for contemporary ethnographic, political, economic, social, and institutional studies that would permit the refinement of VP.  

On the other hand, there are self-limiting effects of increasing our knowledge of a society in regard to our ability to model it.  The more knowledge we have, the greater the challenge to our theories to capture the increasingly complicated patterns that can become apparent.  The more theory we produce, the more likely it is that multiple and interacting mechanisms of transformation and stabilization will become apparent, which will in turn require expansion of our simulation capabilities.  Caught in such spiral of complexity the analyst, including the agent-based modeler, can be tempted to forget that the purpose of theoretically informed investigations is to achieve explanations without achieving complete descriptions and that ultimately no amount of information or technical wizardry can replace scholarly judgment, creatively and judiciously exercised.




Figure 3:  Pakistan’s Ethnically Defined Provinces
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� For an explanation of the fundamental operating rules of PS-I and of the terminology used to describe PS-I simulations see “PS-I:  A User-Friendly Agent-Based Modeling Platform for Testing Theories of Political Identity and Political Stability,” Journal of Artificial Societies and Social Simulations, Issue 5, no. 3 (June 2002) � HYPERLINK "http://jasss.soc.surrey.ac.uk/5/3/7.html" ��http://jasss.soc.surrey.ac.uk/5/3/7.html�.  





� The present population of Pakistan is estimated at approximately 145 million, but (with some notable exceptions) women and children can be largely excluded the class of politically relevant Pakistanis.  We can thus imagine Pakistan as comprised of roughly 45 million adult males, with each agent in VP therefore representing anywhere from 8,000 to 20,000 Pakistanis depending on the population density of the areas in which the agent is located.





� For a detailed explanation of the calculation rules agents follow in response to changing patterns of local activation on available identities and changing biases assigned to different identities, see “Central Agent—One Time Step in the Life of an ABIR Agent.”  � HYPERLINK "http://www.psych.upenn.edu/sacsec/abir/_private/publications/centralagent1001.doc" ��http://www.psych.upenn.edu/sacsec/abir/_private/publications/centralagent1001.doc� 





� Technically there are 30.  In fact, identity 28 (Hindu/Indian) is not present in the repertoire of any Pakistan agent and identity 29 is a special condition, rather than identity, that allows PS-I to estimate the effects of nuclear events unleashed by terrorism or instability on the “performance” of Virtual Pakistan.  So it is reasonable to think of VP as including a spectrum of 28 politically relevant identities (identities 0-27).





� The highlighted numbers in the diagonal running through the middle of the table are the number of agents containing that one identity in their repertoire.  The careful reader will note that these numbers are occasionally higher than  those listed as “subscribed” to various identities in the Statistics display presented in Figure 2.  The reason for the discrepancy is that this table includes identities in all agents present in VP, whereas the statistics display in Figure 2 counts only “active” agents, i.e. it excludes “apathetic” agents who do not influence agents around them—see below.  





� Ali Jinnah was the founder of modern Pakistan.  His reputation is still strong in Pakistan.  The strength of his Attaturkist vision is reflected in the report that the only picture of another politician in the office of the current President of Pakistan, Pervez Musharraf, is that of Attaturk.





� Note that all statistics presented here for influential4’s exclude Landlords, who are not part of the bureaucracy but who do have an influence level of four.  As noted above, they are located in the rural areas and activated on identity 19.





� The average size of the repertoire of a basic agent in VP is 3.8.  It is relatively small, reflecting the largely peasant, mostly illiterate, and parochialized nature of Pakistani society.





� The settings for the trigger points of each agent class in VP are listed in the windows of the Parameters Display that PS-I provides for Virtual Pakistan.  See the User Manual for PS-I, pp. 25-26. � HYPERLINK "http://www.psych.upenn.edu/sacsec/abir/_private/Simulation%20Software.htm" ��http://www.psych.upenn.edu/sacsec/abir/_private/Simulation%20Software.htm�





� Ten more fanatics, including eight Muslim Fundamentalists, are located in Indian controlled Jammu and Kashmir, in VP.  But these agents are outside “Pakistan_shape” and so are not included within the statistics reported here.





� Low voter turnout in the recent Pakistani elections suggests higher levels of political apathy in Pakistan than were used to design VP.  Increasing the amount of apathy in VP by increasing the prevalence of apathetic agents in the population had significant effects on outcomes.





�The information in this table is correct as to the design of Virtual Pakistan.  Due to technical problems not recognized until after data analysis had been conducted, the implementation did not include two of these settings.  Fanatics remained unchangeable in their activation, but did not influence their neighbors.  Scared agents did not use a range of 2 and so acted essentially as basic agents.  Since there were only 25 fanatics and 32 scared agents in VP, the influence of these problems on patterns identified in our data was small to negligible.  Nonetheless visual analysis and a batch of new baseline futures generated with a corrected VP snapshot suggest that the results would have shown a somewhat more robust pattern of Muslim Fundamentalist effects and a somewhat greater sensitivity to manipulations and alternative scenarios. 





� Ibid.





� The trigger settings for innovators are normally set to be as sensitive as those for entrepreneurs.  Two of these settings were, however, omitted erroneously in VP.  As a default PS-I treated the innovators, in this specific respect, as basic agents.  So instead of trigger points of 1,3, and 6, their trigger points were 2,4, and 6.  Given the small number of innovators in VP and the similarity of basic agent settings to those normally assigned to innovators, this impact of this error on experimental results is almost certainly negligible.   





� See Appendix 2 of the User Manual for PS-I, Version 3.0 for an explanation of the parameter settings listed in the Model Parameters display. http://www.psych.upenn.edu/sacsec/abir/_private/Simulation%20Software.htm





� The most significant judgments here are: 1) that Punjabi is not permanent, suggesting that Punjabis attracted to non-ethnic identities, such as the Pakistani or Military, could discard Punjabi as a politically relevant identity; 2) that one Pushtun Qaum identity (5) is neither permanent nor unobtainable.  This latter was an effort to experiment with the impact of flexibility in putative kinship ties among the Pushtun that have been seen to support wider political alliances.  





� The information in this table is correct as to the design of Virtual Pakistan.  Due to technical problems not recognized until after data analysis had been conducted, the implementation did not include two of these settings.  Fanatics remained unchangeable in their activation, but did not influence their neighbors.  Scared agents did not use a range of 2 and so acted essentially as basic agents.  Since there were only 25 fanatics and 32 scared agents in VP, the influence of these problems on patterns identified in our data was small to negligible.  Nonetheless visual analysis and a batch of new baseline futures generated with a corrected VP snapshot suggest that the results would have shown a somewhat more robust pattern of Muslim Fundamentalist effects and a somewhat greater sensitivity to manipulations and alternative scenarios. 





� Since many of the kinship and other identities in VP do not achieve or maintain significant levels of activation, we can safely ignore them for the purposes of these graphical representations.





� Weak vs. Strong refer, respectively, to the bottom third and top third of outcomes on the relevant dimension.





� It is difficult to imagine Punjabi secession from actual Pakistan.  It may be better to understand it as manifestations of a dangerous degree of alienation and hostility between the political center of the country and the largest segment of that center’s social base.





� The explanation for the absence of nuclear events attributable to the Baluchistan stockpile may be linked to differences in the way they were garrisoned.  Both locations included four military influentials adjacent to them, but in Baluchistan the location itself was an influential4, rather than a basic agent, as in the north.  Still, it is not immediately clear why an influential4, able to stand on its own without neighbors similarly activated would not in fact experience more rather than fewer occasions of high tension.





� An explanation of the operationalizations of increasing levels of Fundamentalist potency is contained in the following, Figure 6.


Figure 6: Experimental Conditions Explained, with Abbreviations


Experiment name and Abbreviation  �
Experimental Condition�
Explanation�
�
Baseline


Abbreviation:  BSLN�
419 non-influential agents at t=0 have ID 12 in their repertoires�
See above, this document, pp. 2-6.�
�
PaksubM793mfba


Abbreviation:  SUBMFINC1


�
793 non-influential agents at t=0 have ID 12 in their repertoires�
The number of basic agents with the MF (Muslim Fundamentalist) identity in their repertoire has been approximately doubled as compared to the Baseline. (Increased estimate of latent support for MF in Pakistan.)�
�
PaksubM1186mfba


Abbreviation:  SUBMFINC2�
1186 non-influential agents at t=0 have ID 12 in their repertoires�
The number of basic agents with the MF (Muslim Fundamentalist) identity in their repertoire has been increased by approximately 50% over the previous condition. (Substantially increased estimate of latent support for MF in Pakistan.)�
�
PaksubM1186mfba&82i2s


Abbreviation:  SUBMFINC2&IS�
Add to above: ID 12 inserted into repertoires of 45 more influentials (approximately doubled)�
In addition to the substantially increased estimate of latent support for MF among ordinary Pakistanis, supplied by the previous treatments, an increased estimate of latent support for MF among bureaucrats and other influentials is here introduced.�
�
PaksubM1186mfba&i2s&ac143


Abbreviation:  SUBMFINC2&IS&ACT�
Add to above: basic agents activated on ID 12 for a total of 143�
Marginal increase, approximately 22%, in number of VP basic agents with MF in their repertoire activated on MF identity at t=0�
�
PaksubM1186mfba&i2s&ac143&281ap


Abbreviation: SUBMFINC2&IS&ACT&AP�
Add to above:  number of apathetic agents increased from 31 to 281�
Very substantial increase in general apathy.  In wake of evidence of widespread apathy during latest Pakistani election; The great majority of agents made apathetic in this condition were peasants or workers�
�









� The BSLN (baseline) condition was the only one in which both 10000 (100%) and 5000 (50%) bias unpredictability settings were used.
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Figure 9: Implications of Different Estimates of Muslim Fundamentalist Support for Control of Political Positions
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664.81

553.15

327.53

435.3

1.39

1.4

170.09

147.87

24.51

20.26

14.68

11.58

187.14

173.23

70.8

52.13

24.04

22.55

1.52

1.58

1.15

1.16

174.78

155.19

194.57

198.98

2.66

2.01

13.78

11.38

49.34

19.14

174.36

165.56

53.37

49.33

76.43

24.52

209.22

248

4.2

3.15

358.65

494.7

27.29

29.28

9.8

7.68

3.92

3.67

2.8

2.52

1.82

1.54

4.02

2.39

0

0



Figure 6

		206		0

		251		0

		277		0

		290		0

		325		0

		329		0

		333		0

		334		0

		338		0

		338		0

		349		88

		355		0

		358		61

		360		0

		362		0

		362		0

		366		76

		371		0

		378		0

		381		0

		382		0

		386		0

		387		0

		388		0

		391		0

		392		0

		394		0

		404		0

		405		0

		405		0

		409		0

		412		0

		416		0

		426		58

		429		0

		429		0

		431		0

		432		0

		434		0

		437		0

		446		0

		447		0

		450		0

		451		0

		456		0

		458		0

		461		0

		461		62

		462		0

		462		0

		472		0

		473		0

		477		0

		480		0

		483		0

		485		0

		491		0

		491		0

		495		0

		503		0

		506		0

		510		0

		512		0

		514		0

		515		77

		517		65

		530		54

		532		0

		542		86

		544		0

		548		0

		557		79

		561		0

		574		88

		576		0

		589		0

		591		0

		594		0

		600		79

		616		0

		618		0

		621		0

		639		98

		639		40

		649		39

		675		78

		676		0

		680		137

		681		113

		682		49

		695		79

		704		0

		712		127

		741		0

		755		106

		756		92

		783		139

		816		88

		819		65

		845		0



Pakbaseline.xls

Cht-Pak Prvl and Punj Sec

Pakistan Governing Identity Prevalence, VP Baseline t=608

Punjabi Border Agents, VP Baseline t=608

100 VP Futures Arrayed from Minimum to Maximum Pakistani Governing Identity

Agents

Figure 6: Relationship Between Pakistani Government Strength and Punjabi Secessionism



Figure 5

		0		0		0		0

		0		0		0		0

		0		0		0		19

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		39		0		0		0

		127		0		0		24

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		23		0		36

		0		0		0		0

		0		0		0		0

		0		0		0		33

		76		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		29		0		3

		0		0		0		0

		79		0		0		0

		0		0		0		0

		0		0		0		0

		113		0		0		0

		139		0		0		0

		0		0		0		0

		0		0		0		38

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		27

		0		0		0		0

		0		0		0		23

		0		0		0		0

		98		0		0		0

		79		0		0		23

		0		0		0		11

		0		0		0		0

		65		0		44		0

		0		13		0		0

		86		0		0		0

		58		0		80		0

		0		0		0		0

		78		0		0		0

		0		0		0		0

		106		13		0		0

		0		0		0		0

		88		0		0		0

		77		0		0		0

		0		0		0		0

		0		0		0		21

		0		0		0		0

		88		0		0		0

		0		17		0		0

		0		0		0		0

		61		0		0		0

		40		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		43		0		0

		79		0		25		0

		0		0		0		22

		0		0		0		29

		0		0		0		0

		0		0		0		0

		49		0		0		38

		0		0		0		0

		0		0		0		0

		54		26		0		0

		0		0		0		0

		65		0		0		0

		92		0		0		0

		0		7		0		0

		88		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		62		0		0		0

		0		0		0		0

		0		0		0		0

		0		21		0		0

		0		0		0		0

		0		0		0		0

		0		32		0		0

		137		19		11		0

		0		0		0		0

		0		0		0		0



Punjabi Secessionism

Sindhi Secessionism

Seraiki Secessionism

Pushtun Secessionism

VP Futures, Baseline 1-100

Number of Border Agents Produced by t=608

Figure 5: Secessionism by Future in VP Baseline and by Ethnoregional Affiliation
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Figure 3: Distribution of Plurality Identities, Virtual Pakistan Baseline
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Figure 2: Variation in Prevalence over 100 Futures of VP for Identities with Highest Average Prevalence
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Figure 1: Identity Prevalence, Average over 100 Virtual Pakistan Baseline Futures
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