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Abstract: In the Multi-relational networks, the study of concurrent choices
or multiplicity, and exchanging the choices is important. In this paper, we
reviewed multiplicity and exchange in the literature and tried to study these
effects in the world network of trade and diplomacy. In addition to reporting
the results of exploiting other researchers’ contributions in the case of trade
and diplomacy relations on our data, we proposed our own solution to study
and evaluate social structure in the situation that multiplicity and exchange
effects are significant. Due to the significant number of concurrent choices
and choice exchange, we used appropriate probable block model of
multiplicity and exchange. Specifically, we found that there are four clear
patterns in the world trade and diplomacy network: Trade affected by
diplomatic hosting, Trade affected by diplomatic activity, Diplomacy
affected by export and Diplomacy affected by import.
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The Fitted Stochastic Blockmodel(FSBM): EXTENSION OF ANDERSON ET.AL'$(1992)

Data: network, pCount, requiredRuns. p, Parameters

Result: The best fitted partitioning for the number of positions cqual to pCount
1 for runNo « 1 to required Runs do
2 kmCluster +— K Means(p, Parameters, pCount)
3 if kmCluster is Unique then
4 kmnG? « add(G*(network, kmCluster))
kmClusters « add(kmCluster)

[ runNo + runNo+1

7 bestInder + bestFinding(kmG?)

8 | bestFitted « kmClusters[bestIndex]
9 fitness < kmG®|bestIndex]

10 return(bestFitted, fitness)
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Coefficients Estimate Pr(<=b) Pr(>=b) Pr(>=|b|) Significance
(intercept) 0.2635898 1 0 0 Hak
Diplomacy 0.6248445 1 0 0 HEk

Residual standard error: 0.4103 on 29754 degrees of freedom

F-statistic= 1.364e+04 on 1 and 29754 degrees of freedom, p-value= 0

Multiple R-squared: 0.3143 Adjusted R-squared: 0.3142

Coefficients Estimate Pr(<=b) Pr(>=b) Pr(>=|b|) Significance
(intercept) 0.2628060 1 0 0 Hokk
Diplomacy™ 0.6277357 1 0 0 ok

Residual standard error: 0.4095 on 29754 degrees of freedom

F-statistic= 1.382e+04 on 1 and 29754 degrees of freedom, p-value= 0

Multiple R-squared: 0.3172 Adjusted R-squared: 0.3171
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Multiplexity Effect OmpLE Omcmc—mie | Standard Error | P(>|Z))
Trade xDiplomacy 0.3719841 0.5201 0.031006 0.000%**
Goodness of Fit Log-Likelihood DF AIC
-455.9978 1 913.9956
Exchange Effect OmpLE Omcvc—mie | Standard Error | P(>|Z))
Trade xDiplomacy™ 0.382485 0.5112 0.03130892 0.000**
Goodness of Fit Log-Likelihood DF AIC
-403.9092 1 809.8183
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Yol ovEa | vEy | vy |y ~ (AUS)AE > (AUS)AI = DAE > DAI
concordance between E and D is stronger than I and D
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