PROCEEDINGS

OF SCIENCE

From Internal Validation to Sensitivity Test: How
Grid Computing Facilitates the Construction of
an Agent-Based Simulation in Social Sciences

Frank C.S. Liu®

Institute of Political Science, National Sun Yet-San University
No. 70 Lian-Hai Rd., Kaohsiung 804, Taiwan, R.O.C.
E-mail:csliu@mail.nsysu.edu.tw

Jing-Ya You

Academia Sinica Grid Computing Center

128, Sec.2, Academia Road, Nankang, Taipei 11529, Taiwan, R.O.C.
E-mail: jingya.you@twgrid.org

Yu-Ting Chen

Academia Sinica Grid Computing Center

128, Sec.2, Academia Road, Nankang, Taipei 11529, Taiwan, R.O.C.
E-mail: yuting.chen@twgrid.org

Jing-Lung Sun

Department of Computer Science, National Tsing Hua University

30013 No. 101, Section 2, Kuang-Fu Road, Hsinchu, Taiwan 30013, R.O.C.
E-mail: $9962571@m99.nthu.edu.tw

Over the past decades, we see a trend that social scientists adopt the experiment approach to study
our social and political world. Particularly, agent-based modelling (ABM) is employed as a tool for
“thought experiment” because theorists usually (1) fall short of empirical data to contrast with
experiment results and (2) are more interested in solving theoretical puzzles than empirical puzzles.
Applications of ABM in the social sciences, therefore, are commonly centered on issues that do not
require a serious empirical validation process, at least compared to empirical data. Consequently,
current application of ABM in social sciences (except the field of business management) has not
reached the stage of sound validation and verification (V&V). To take a further step out of this
situation, we suggest that researchers adopting computer-based approach conduct sensitivity test of
their models. This step at least ensures that simulation results are robust and trust worthy. Few
scholars in this field, however, are aware of the utility of grid and cloud computing that can advance
the application of ABM. This paper is devoted to bridge the two sides (grid computing and political
science) by, first, describing how grid and cloud computing may help the design of an agent-based
model. Second, we will present an example of (re)constructing the SRAS model of political
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preference formation—an agent-based model based on John Zaller’s (1992) Receive-Accept-Sample
theory, and put it into a sensitivity test with the power of grid computing.
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Appendix I11: Simulation Results

TP MP Average of Results ~ Stdard Error
0.0 0.0 0.499223214 0.011284386
0.0 0.1 0.499223214 0.011284386
0.0 0.2 0.499223214 0.011284386
0.0 0.3 0.499223214 0.011284386
0.0 0.4 0.499223214 0.011284386
0.0 0.5 0.499223214 0.011284386
0.0 0.6 0.499223214 0.011284386
0.0 0.7 0.499223214 0.011284386
0.0 0.8 0.499223214 0.011284386
0.0 0.9 0.499223214 0.011284386
0.0 1.0 0.499223214 0.011284386
0.1 0.0 0.499098214 0.012780209
0.1 0.1 0.499035714 0.011835454
0.1 0.2 0.499142857 0.011615038
0.1 0.3 0.499160714 0.011588548
0.1 0.4 0.499187500 0.011501984
0.1 0.5 0.499330357 0.011366806
0.1 0.6 0.499276786 0.011278464
0.1 0.7 0.499232143 0.011290272
0.1 0.8 0.499223214 0.011284386
0.1 0.9 0.499223214 0.011284386
0.1 1.0 0.499223214 0.011284386
0.2 0.0 0.497955357 0.017201097
0.2 0.1 0.498901786 0.014476616
0.2 0.2 0.499723214 0.012323315
0.2 0.3 0.499366071 0.011666744
0.2 0.4 0.499142857 0.011615038
0.2 0.5 0.499142857 0.011615038
0.2 0.6 0.498982143 0.011453064
0.2 0.7 0.499169643 0.011378952
0.2 0.8 0.499214286 0.011256885
0.2 0.9 0.499223214 0.011284386
0.2 1.0 0.499223214 0.011284386
0.3 0.0 0.500741071 0.030074314
0.3 0.1 0.497571429 0.020458829
0.3 0.2 0.498812500 0.015454743
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