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A Study to Generate a Theory of Coordination
for Intelligent Agent Societies
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ABSTRACT

In building Intelligent Agent Societies (IAS), it is very important to design and implement coordination in accordance with the known
requirements and anticipated working conditions. Coordination consists of a set of mechanisms necessary for the effective operation of IAS.
Currently, there is little theoretical support that could help in this process. The final goal of this research is to generate an empirically-based
theory of coordination to help in designing efficient and effective IAS. For this final aim, first of all we are concerned with distributed problem
solving systems in which all agents share an identical goal structure and fully cooperate. And we developed a simulation model called
“P-System” which produces basic data to be used for statistical analysis to generate a theory of coordination. Coordination among agents in
the P-System is dependent on 23 control variables called TEs (tweakable entities). And the level of coordination is represented by an independent
variable called QMC (Quality Measure of Coordination) expressed in numerical terms according to the definition of this study. Also, we have
studied how to select unbiased subset from the huge total experimental space of the P-System and how to decide the scale of the subset.
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V(QE) = Avg(Var(Qy), i <=5,) <=3
V(QD) = Var(Avg(Qy), i <=5,j <=3
r = V(QD) / V(QE)
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3444 Zr A% QMCe] H+ QMCe 4k
A7 4499 QMC (1<=i<=3) (1<=i<=3)
1 Qu, Quz, Qi3 Avg(Qy) Var(Qu)
2 Q21, Q22, Qus Avg(Qz) Var(Qz)
3 Qs1, Qasz, Qa3 Avg(Qa) Var(Q:)
4 Qa, Qa2 Qu3 AvgQy) Var(Q.)
5 Qs1, Qsz, Qss Avg(Qs) Var(Q::)
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NQE per QD = n / 60
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259200 = (n"2) / 60 * 0.3

n = SQR(259200 = 60 / 0.3) = 7200
NQD = 7,200, NQE = 7200/60 = 120
Total NQE = 7200 * 120 = 864,000

#FH, QEY ATHY FAEL HT 6%tk F, 1007
QE 7H&d #d 34707 Ad9] eyt A3 E7HE(infea-
sible)o] 7] W&ol As3tgc}. ulebA, P-Systeme 3¢ ¥
Qb A#sta] o 864,00070¢] AFHA QEE 53] 4
A 1,300,133 = 864,000 * 100/66)74 8] QES Aalajok 3,
1,309,133719] QEE 7] #sA & 10910(= 1,309,133/ 120)
Mo QDE A4 sof ).

7. SHH Mo 2ttt of

P-System$ o] 83 g AFE g dF A o
A &8 AAA Rol7] s, 2 TES QMC%Y F74)
A ABBA (correlation)E FAFGE ol 8 $4 F
T AME PY FE FBE U= 3, 7 ZARE dA
thel 1203]¢) B2 AP Fsh, FA F 11,000702)
A4H 2AE Aste 2A8NAM P-Systems FHE
o 2 A3, 860282709 AF3H AFH 4% AHE ¢S
g dden, AA £33 A2 clock speed 500MHzS! PC
AelA F 49 A AQHATE 97 FIFEHY gu)=
Aol BFEe HF AdEe]l EF AAHUSS W
% o2, A TE 7k sl “A sleae 3
A4 Bd9 +(RESTYPE)' 9 QMCY £A44 AaAE
SPSSIIE o]&3te E4% Ax <F >3 Zo] 001 &
FAA ¥ FHTA e Aoz BYHHQJT BEE oY
o M gtoz FYsiA E Mg 22AQd £E9 A
A9 ooy, & AT BAAE 1: 19 AudA 72X

o

 olyet 8 89 54(principle component analysis)
o5 37 £ (multiple regression analysis)[15] 53 2
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Correlations
RESTYPE QMC
RESTYPE Pearson Correlation 1,000 S07#=
Sig. (2-tailed) . 004
N 30 30
QMC Pearson Correlation S07#x 1.000
Sig. (2-tailed) 004 .
N 30 30

*x, Correlation is significant at th 0.01 level
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