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its accomplishment, it is required to strengthen organi-
zation of back office and to bring up P/L periodically;

therefore, IT department and medical affairs depart

hospital to visualize information and then utilize it. For
ment shoulder important roles.

It is important for governance and management in a
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An Automated Consensus Mechanism Based on
Adjustment of Issue-groups for Multi-issue Negotiation

KaTsUHIDE FuJgita, 12 Takayukr Itofli2
and MARK KLEIN'?

Most real-world negotiation involves multiple interdependent issues, which
makes an agent’s utility functions nonlinear. Traditional negotiation mecha-
nisms, which were designed for linear utilities, do not fare well in nonlinear
contexts. One of the main challenges in developing effective nonlinear negoti-
ation protocols is scalability; they can produce excessively high failure rates,
when there are many issues, due to computational intractability. One reason-
able approach to reducing computational cost, while maintaining good quality
outcomes, is to decompose the utility space into several largely independent
sub-spaces. In this paper, we propose a method for decomposing a utility space
based on issue interdependencies. We expand our mechanism to be multi-round
as adjusting the number of issue-groups. This multi-round protocol can find
high quality solutions with high scalability.
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Fig. 1 Utility function and utility space.
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Fig. 3 The effectiveness of the number of agents.
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Table 2 Features of the search methods for issue-groups.
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Generate Graph(4dg): Genrating lnterdependent Graph (Stepl)

Find Solution(i): Finding Solutions when the Number of lssue~Groups is 7
(Step2 - Stepd)

Generate Graph(4g)
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ir=1

: while i <= number of issues

Solution = Find Solution(i)
if Solution is maximum
maxSolution := Solution

endif

: endwhile
: return maxSolution
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Fig.4 Multi-round negotiation algorithm (Exhaustive search).
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Solution = Find Solution(i)
if find Solution

break loop
else

i:=i+1
endif
endwhile

refurn Solution
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Fig.5 Multi-round negotiation algorithm (Increment search).
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Fig.6 Multi-round negotiation algorithm (Decrement search).
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é“ﬁb (B6 d217H), 2.3 HiD [Step2]-[Stepd] #1795 (M6 D417H). &L,
DERPRATENIERNZEBRELTHZHNTZ ®en61/TH). &L, BERE
E“C%fgzb‘fm;t BRIV —T8%2 1 85 LT 2.3 BiD [Step2]-[Stepd] #Ef79% (K6
D 3-10 7H). ULOBHERBHIHERENBE UESREITNV—TEN 112k B £ TR/RY
B BAEITR, MATV—TENNIFEICEEERLPT L, HEREIMENC e
S, TIvAU XLEEOF BRI
ROCTCIE, BEINEY, BRI LIRSS V— TROBNESSNED 1 ZRVTWS. B
INEINBEMWAEZ LT, BRICEYSRSINV—TER2REST B. —/T, BYIRPRE
RIZ2ETCOMERMIBEOBENRVBL AR I LNELONS. S1&, FHEMNGE
BTHRICEERERR T BHICE, RETNV—TROBNRZEYNCREST 2 40ED
5%, '

4. Bl R B

41 BBHERE

RKERTE, T—Ir %Féﬂ@xﬁ?‘é 100 EFRITLUEEEE LS. FAEBICBI28E
&, 3CHE 14) EERET 3. AZBERONRT A—2BUTOLEYTHS.

e B 3-10

o FRAOMER : [0,9)

o KSR (JERMEZIEZERT) 10 (BIEHIED, 5 (CIRERD, 5 CIEHR.

o HRIORALIA 100 x GREE0. Lichio T, L DM U TREREMI-TH
Mg, FELT, BAPKOE xS, FFER, ZLOMEFERICBVTEZYUTSES
EEZONS. HEAE, T—F« /ﬁxb‘/.‘l‘_’) YFIERNT, BERE, Ee0
ﬁbn%o)xv/a—')/&aﬂzt LTEBLIEES, K05 OBMmEICREY 5415

J:D’)ﬁ@%ﬁﬂ%kﬂﬁ'ﬂ”%ﬁf’]&'92%8’9"%@@5( BRGRETHS.

. ﬁ%ﬂﬁo)mkﬁﬁlﬁ] 7. COBFEOTTH, e, UTOMASZLEt0LLTE
Ehs, GRe1l, w2 M3 = ([2,6),[2,9,[1,3D.

TRETEEK 3 DOFEORBZITI. (A-1)~(A-3) BRI TREER b‘Z’L\Z;?E#I‘?’?
Y ROBEIN— T BEI GERREETHH. £:, “(A-1) REATV—T (8R)”
BEHT TV FOMRINV—TICEDSRBFET, BRIV —TOBRILFRUTH
3. “(A-2) RV —T CBINED” 3RS Y FORRI N —TIC BT ZBFET, @
B N—TOERIBINETH . (A-3) RETIV—T @BHE)” IERT Y ROHA
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