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Distributed Constraint Optimization to Allocate Cost Values based on Fairness
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Distributed constraint optimization problem is a fundamental problem in multi-agent systems. Scheduling and
allocating distributed resources including sensor network and power supply network can be modeled with DCOPs.
While previous studies mainly address the optimization of globally total cost/utility values, the cost/utility values
have to be evenly allocated to all agents in several practical problems in which agents want to divide shared
resource. To represent that class of problems, we introduce a criterion that minimizes difference of the allocated
cost values. We also present solution methods that resemble algorithms for multi-objective DCOPs. The proposed
methods are experimentally evaluated with resource constrained DCOPs for shared resources.
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prb. (8) n® = 10,7 =20 (b)n® =11, =120
alg. itr. cost itr. cost
ave. dif. var ave. dif.  var.

sum., greedy | 168.5 0 0 0| 173.8 | 0.182 2 0331
sum., center | 168.5 0 0 0| 173.8 | 0.182 1 0.149
max., greedy | 176.8 0 0 0 | 1549 | 0.182 1 0.149
max., center 176.8 0 0 0 | 158.0 | 0.182 1 0.149
diff. 185.7 0 0 0 | 202.8 | 0.196 1 0.155
diff + max. 163.9 0 0 0 | 1746 | 0.182 1 0.149
diff + sum. 163.9 0 0 0| 174.1 | 0.182 1 0.149

prb. (¢)n® =10,7" =10 (d)yn® =11,r*" = 10 (e)n® =10,7" =8

alg. itr. cost itr. cost itr. cost

ave. dif.  var ave. dif.  var ave. dif.  var

sum., greedy | 254.4 | 0.909 2 0992 | 275.7 | 1.091 2 0992 | 200.7 | 1.091 2 0992
sum., center | 254.4 | 0.909 1 0.083 | 275.7 | 1.091 1 0.083 | 200.7 | 1.091 2 0.264
max., greedy | 96.5 | 0.909 1 0.083 | 146.6 | 1.091 2 0.992 | 135.6 | 1.091 2 0.992
max., center 96.5 | 0.909 1 0.083 | 146.6 | 1.091 1.2 0.119 | 135.6 | 1.091 2 0.264
diff. 1245 | 1.069 1 0.092 | 198.3 | 1.149 1 0109 | 1624 | 1.091 2 0.264
diff + max. 120.4 | 0.909 1 0.083 | 1835 | 1.091 1 0.083 | 158.2 | 1.091 2 0.264
diff + sum. 151.1 | 0.909 1 0.083 | 200.3 | 1.091 1 0.083 | 158.7 | 1.091 2 0.264
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prb. (8) n® = 10,7 =20 (b)n® =11, =120
alg. itr. cost itr. cost
ave. dif.  var. ave. dif.  var

sum., greedy | 182.8 0 0 0] 2212 | 0.182 2 0331
sum., center | 182.8 0 0 0| 2212 | 0.182 1 0.149
max., greedy | 161.9 0 0 0 | 208.2 | 0.262 1 0.185
max., center 161.9 0 0 0 | 208.2 | 0.182 1 0.149
diff. 238.9 0 0 0 | 2395 | 0.313 1 0.208
diff + max. 209.0 0 0 0 | 221.0 | 0.313 1 0.208
diff + sum. 175.1 0 0 0 | 205.1 | 0.284 1 0.195

prb. (¢)n® =10,7" =10 (d)yn® =11,r*" = 10 (e)n® =10,7" =8

alg. itr. cost itr. cost itr. cost

ave. dif.  var ave. dif.  var ave. dif.  var

sum., greedy | 249.3 | 0.909 2 0992 | 252.6 | 1.091 2 0992 | 2328 | 1.091 2 0992
sum., center | 249.3 | 0.909 1 0.083 | 252.6 | 1.091 1 0.083 | 232.8 | 1.091 2 0.264
max., greedy | 194.2 | 0.909 1 0.083 | 212.0 | 1.164 2 0.952 | 211.9 | 1.091 2 0.963
max., center | 194.2 | 0.909 1 0.083 | 2120 | 1.091 12 0.119 | 2119 | 1.091 2 0.264
diff. 2494 | 1.164 1 0.152 | 254.6 | 1.200 1 0139 | 2424 | 1.091 2 0774
diff + max. 229.5 | 0.909 1 0.083 | 246.6 | 1.164 1 0129 | 2449 | 1.091 2 0774
diff + sum. 226.0 | 0.909 1 0.083 | 232.7 | 1.098 1 0.087 | 239.4 | 1.091 2 0774
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