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A Study on Distributed Constraint Optimization with Inequality Criteria
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Distributed Constraint Optimization Problem (DCOP) has been studied as a fundamental problem in multiagent
systems. While traditional DCOPs are optimization problems on the summation of preferences of agents, extended
classes of DCOPs with inequality have recently been studied. Criteria of inequality among agents are important in
practical resource allocation. We study optimization criteria based on statistics, which cannot be easily decomposed
for conventional solution methods. In particular, we investigate the optimization on Theil index. While the Theil

index is a basic metric of inequality, there is a non-monotonicity on sub-problems.

To address this issue, we

evaluate lower bounds of Theil index and an asynchronous tree search method. We also compare the solutions with

optimization criteria based on Theil index and leximin
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WZOWTHRFT 5. A NVRETLETOT—V = FOFIEE
%2 OFZEDHIZFEDS L Tod, HHRBEICIE N TH REEROFE
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FEREND., 22T, AlF=—V = FOES, X 138%0E
A, D IEBEOEROES, FITRNBEROEATHS. =—
Vxrbha € AFEHOES X, C X IZHETHEHDORT
MZRREEZ S, 22T, 3(6,§)sti#£5,XiNX; #0 Th
5. FIZEWBEBOEATHY, a; € AITONTHOETORM
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fit & UCTIRIFT DTN T T 7 %257 5.

AEBIZBWTIEE ORISR TR TH 578, fifROFF
fHfEIC 3 DO NH 5 & TREIND 720, FEARMIZITE
BIZOW TR BB L LIRSELNEY THD EBEZ LN
4. XU IR AEBIEOMONEFFIZHOWTIE, FEREGIE
LLT, Binbxz—Y = b gy £ TOFMMEDSEA /NS
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AERIZIBIT DO R Z 23T 5729012, ASSIGN A
VOB RO—HE Y a— by B, T4bh, ASGSC
Ave—TEEAL, BEMOF Y TE LD, BEd 2
THLOT—V = MIE#MEET H. ASGSC * vE—VIE
FNDEEMEOMIL, & e —Y = hOFHlEI S B4
L8 DICHIRT 2. Z OMEITRTEIC LS < .

ZHICEY, TNOFHEZ—Y v ME, BEOBKES LT
T2 ECOICER L Tk D& 2155, ASGSC A vt —
VILEVBREENDEIY Y CTlE, #EkD ASSIGN £ »vt&—
WKV IRESNDE D LT LIIBoFHRE LTHH. R,
ASGSC A vt—U ZRHL L 3 2 BEE o Bz Eko 7
RIZE T DAHME R E LT S.

ASGSC A vt —UIc &S < fF#iX, FEEDBACK # »t&—
X =Ry 7 &N, EICE#ESNS. ASGSC A vt —
VI L DBUEDOEID HTH, 63D ASSIGN A v —VIT &
HEIDYTLEFFELARNE X, ASGSC A vE—U&BRALLE 4
LBEMED ETFMEEARATE D, ZOLEDFANVREDT
FUERERDE LV L RETFUE, YANVREDO TFRERD D
ZLEMTED.

1€k > DCOP OIERMIA 70 s s & 7 2B AT, R
BHHOEGHEEE, REFOMSMEE OFREZ T, v a—
Fh oy Mk W EBEOEIY Y TOLEEEEHT S L, Hf
T— 2 FOFHMIE A L AL 2, &2 Tho—x2 0 k
DOFHEZ LB E 5 7 A VRIEOHRILAE 2D D Z & Th
%. ZIZTCIEHEHEOZOIZ, BEFARER OIS OB EE
L, BRIZBIBIEFTHMO=—Y o e LTz, Ffo=—

7% 1: Computational cost and number of messages(a = 2)

n |alg.| mcyc slv. ratio|ncst [s]| ASG ASGSC FDBK
10(b 65399 1 0.14] 32700 0 32700
1 45484 1 1.99| 409321 0 409312
Isc | 37438 | 3.33| 336902 365 336893
t 944 1 0.04 8463 0 8454
tsc 851 1 0.08 7620 137 7611
12|b [ 100000 0| 0.26] 50005 0 49995
1 100000 0| 5.97|1099945 0 1099934
Isc | 99622 0.05| 11.97[1095785 465 1095774
t 3591 1 0.22| 39445 0 39434
tsc 2617 1 0.33| 28734 344 28723
15t 6808 1 0.62| 95218 0 95204
tsc 6525 1 1.13| 91256 816 91242

Z< 2: Computational cost and number of messages(a = 3)

n |alg.| mcyc slv. ratio|ncst [s]| ASG ASGSC FDBK
10(b 94461 02| 0.16| 47234 0 47228
1 89468 03| 4.86| 805175 0 805166
Isc | 88605 0.4| 10.21| 797405 1003 797396
t 3386 1 0.19| 30442 0 30433
tsc 2658 1 0.32| 23886 661 23877
12{b | 100000 0| 0.21| 50004 0 49996
1 100000 0| 7.24]|1099945 0 1099934
Isc | 100000 0| 15.47|1099945 909 1099934
t 11366 | 0.88| 124968 0 124957
tsc 8640 1 1.32]| 94987 2602 94976
15t 46939 0.8 5.18| 657054 0 657040
tsc | 37796 0.9 8.76| 529056 6643 529042
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DT — x> TR S5, FEEDBACK A »&—
POFEIZEY, ASGSC A v —IIZESFRIE, PHL
Ve TFROTZ—2= 0 FTIE, WP ENS 5. ASGSC
A=V E Y TR LTI EDOREEFEEIND L L
L7-.

4. &FFf
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L LT, BIRE 20 EOREF & B L.
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o b: 7)L— b7 4 —RICL DA RSEBERRE L, X7
23T D EHIEOMONEFIIBEE OFFHFIE & L7z,

I FERMAREROF T2 AV AL F-—T =z bE
DNWTDIHD FRITHAS S EX Y & iz

Isc: 112 A vy =Dy a— by b&wH LI-fifs.

t: IEFHRIFROTEH 2 DL, X A VR ED SR
WZEES S FREEX] D IZHWZ.

e tsCc:tICAYE—UDy a— My NEEH LR

F1IBLO2ICHERETRT. 22T, APILEAYyE—
UKD TH D A v —UY A 7 A (meye), =—
Vxr FNOWMBONT 2 B [ L 7= FEFH AR O A F (nest),
¥ A v B—% (ASG, ASGSC, FDBK) ##liL7=. 7=72L,
BAEDOFER T, b LA OREED nest \ZIFMRE TIZRWKRFED
7o DB N N2 < S END. meyc Dy AT %



7% 3: Comparisons on criteria(n = 12)
a| opt. | theil sum min
2 |leximin [0.015 101 6.0
theil [0.012 94 59
leximin [0.010 102 6.7
theil [0.007 95 6.4

[

10 FlElE L=, By A7 F TILBEE-HEOEIE % slv.
ratio & L C/rL 7.
INHOFERTIE, TROX Xy TR x5 8,
L0 X0 BERTH -T2, £, AvkE—YDig—
FHy MZEDRITE SN, TOREIIEAY &g L
ThEL, RAtoOKMBRH L EBZZ N5, B arity a &
ELITRRICET DA A NI L7, nest iIZOW T
XY g — My M AV E—0DOFHE o A N )MER,
TERVWEARHY, ZZTIRERINTWD A v —VE
K & D b L— A7 RRFTFEE 2D 5 5.
F3ITHANRIEB LW leximin &S & 42 e b oo i 5F
&Y. leximin D ki [Matsui 15] O FEE AW, #
ANVRIEIC K D Rl bl I i/ MEICEE S L2 29, leximin
LD BRI DI ZOFRRTIE, F—0& A VREIC
BI2XATL—7 ZRBIEFITETZLTCWNDER, A7 L—
JIZBWTAMESC R/ MED R KL BEAT H M8 H 5.
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A RIEIC SV T OIERFAEZ W S IR T, 2 A VRE
2RI DB DI D THER LV, HEDRHRDOUEEDF]
REMEZFHIE L7z, E72, FAVRER XU lexmin & f5HE &9
D EEALORE R A L LT, R & OfF LD LRIC
LB DHGE, RORNFRMEE RN HfEE O R
L= AT R ENSHDRETHS.
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