Version 1, Spetember 28, 2007, 14:00 EST

Computational Modeling and Analysis of Adaptation and
Long-Term Change In Inner Asia: Year 2

C. CIOFFI-REVILLA, S. LUKE, D.C. PARKER, M. TSVETOVAT, George Mason University
J.D. ROGERS, WW. FITZHUGH, W. HONEYCHURCH, B. FROHLICH, P. DePRIEST, Smithsonian NMNH
Smithsonian Institution R.LATIMER, T.Je erson High School of Science and C. AMARTUVSHIN, Mongolian Academy of Sciences
Student Researchers: G.C. Balan, R. Casstevens, J. Harrison, M. Komwa, M. Latek, M.M. Rizi, S. Wilcox

BACKGROUND SOCIETIES AND NEW CHROLOLOGIES OF THE INNER ASIA

Project research objectives: Sy -
= To develop, test, and disseminate a new interdisciplinary theory of long-term 1
societal change and adaptation to complex and evolving socionatural environments,
a “generative” theory formalized by a spatial multi-agent computational model;
= To contribute to the shared understanding of social complexity across the social Yer(‘gise‘
sciences by integrating concepts and principles within the proposed theoretical 1 :
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= To produce and disseminate new interdisciplinary data resources created by this g e
project, such as a new long-term dataset and diachronic atlas of Inner Asian polities. " Manchuria
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Since our last report in December, 2007, we have marked progress by developing: bfb ngf“a””
= ) B North Korea 2
= A new chronology for Inner Asia (systematic periodization did not ;
exist prior to this project); _ _ Tajikistan ey
= An orl%mal data set of polities for the region of interest; AR Qinghai &
= Agent-based models (ABMs) that form the basis for further development S Nindia

and cross-level integration as we complete the project to meet our goals.

Dissemination has taken place via publications and conference papers (see References).
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NEW AGENT-BASED MODELS
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Two MASON ABMs have been created on di erent spatial and time scales (see below): S Createdin ArCGIS S using Aretep -
= Households ABM: This lowest level models the subsistence economy of nomadic This periodization of Inner Asia is the first of its kind and was compiled from numerous sources
societies. The Households ABM is spatially and temporally explicit and is initialized (archaeological, epigraphic, historical) by Smithsonian members (Honeychurch and Rogers).

using GIS information. This model Is intended to represent herding paterns and Mason members produced this version (Cio and Latek) using SIMILE Timelin..
behaviors of members of a single clan comlposed of households. M O D E L H I G H L I G H T

- H_ierarchiesI_ABM: This ne>§ct Ieﬁel modeds political intefractiong_amor}gcclzlans_,

aiming to replicate paterns of collapse and emergence of nomadic confederations

prior to the HUnnu (Xiongnu) epoch. P ROJ ECT P U B L I CAT I O N S

The Hierarchies ABM produces a wide range of outputs. In particular it is possible to

modifies attributes

Currently, we are integrating both models to create a hybrid model spanning five orders trace the evolution and distributions of confederation sizes and conflicts. The MASON
of complexity (Household to Camp to Clan to Confederation to World System). facilities allow for experimenting with di erent scenarios when the world system Cio -Revilla, C., S. Luke, D. C. Parker, J. D. Rogers, W. W. Fitzhugh, W. Honeychurch
undergoes di erent exogenous (environmental) as well as endogenous (death of leader) B. Frohlich. P, DePriest, C. Amartuvshin. 2007. Ageht-b'ase'd Mode in’g Simulation !
shocks. A sample run is presented below. of Social Adaﬁtati_on and Long-Term Change in Inner Asia. In Advancing Social
Simulation: The First World Congress in Social Simulation. Tokyo,
_ New York, Heidelberg: Springer. Pp. 189-200 .
Common environment T=1
Cio -Revilla, C.. 2007. Polichart Analysis in Human and Social Dynamics. Paper
subordinate of Hierarchies model 10 gg(re]sle:?gﬁgigg (ﬁr&r’kja'&l\/lr?leil 7n% 1of the Association of American Geographers,
Area L Clan Confederation | P |
_ —— head clan of |-tension : double M. Latek, M. Tsvetovat, W. Honeychurch, and C. Cio -Revilla. 2007. _
0. [-2grorrod - double. “Populafion : ouble . deficit : double Computational Empires: Hierarchies, Power and Warfare in Ancient Inner Asia.
: 1 1 +Cor|?sur.ne 0 1x | 0.1 [|split) T =20 PaPer presented at the Annual Conference of the NAACSOS,
| +merge() 0.+ Legend: Atlanta, Georgia, USA, June 7-9.
neighbor of ! ! Hierarchy neighbor of @ aclan Latek, M. 2007a-b. Jung 2 Extensions to MASON 12.0; and GeoTools Extension to
convex hull of 2 olan a is subordinate MASON 12.0. MASON Project, cs.gmu.edu/~eclab/projects/mason/#Extensions
fclan b : : . :
Households model 1 T =50 o 2 Rogers, J. D. 2007. The Contingencies of State Formation in Eastern Inner Asia.
L - L 5 Aslan Perspectives 46 (2):249-274.
; 3 o | o Rogers, J. D. and C. Cio -Revilla. 2007. Expanding Empires and the
_ Location Household _ Ccamp | -volution ofsize oTthe plggest coneceralion (Sngle Sampie run) Analysis of Change. First International Conference on Archaeological
-:at|tu_de ; c?ouble -numOlfMe.mbers Lint | graze together |-collectiveMemory : Location Research in Mongolla, Ulaan Baatar, AUQUSt 19-23.
- qng|tu_de : double -herdSize : doub.le +chooseGrazingLand() S © expanded ’ i
-gisAttributes : double 1 1 ;memory . Location 1.* 1 [+split() § 50‘ region | S. Luke, et al. 2007. MASON 12; and ECJ 16. MASON Project,
i movel *merge() T =100 E George Mason University, Fairfax, VA. htp://cs.amu.edu/~eclab/projects/mason/.
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| 5 In GECCO 2007. Association for Computing Machinery.
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Output from a single run of the Hierarchies model . We show the evolution of the size of the
biggest nomadic confederation. The five snapshots of hierarchies of all confederations
represent the complete range of complexity present at a given time.

UML class diagram showing key components of our ABMs and the docking points for

embedding multiple instances of the Households model inside the Hierarchies model. This project is funded by the NSF Human and Social Dynamics Program,

grant no. 0527471. Thanks to M. Latek for assistance with this poster.



