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Proposal of Group Decision Support Function
Based on Reciprocity

HrrosH! KosHiBA,T! Naotaka KaTof?
and Susumu KuNiruit3

In this study, we propose group decision support function based on reciprocity
and we report effects of that function. We take the position that, both math-
ematical approach and psychological approach are important when we develop
of group decision support function. Thus, we focus communication in group
decision behavior. Reciprocity have much effect on human communication.
Thus, as the first step in our study, we will develop group decision support
function based on reciprocity. Our result suggests that explicit reciprocity is
make fairness concession.

1. 0000

odoooooooO0OoOooooUoUUooOoooOoUOoooOoboUOUoooooooo
0o0000oo0D 10000oooooooodoooooooooooooooogoog
0000000000000 0GDSS: Group Decision Support SystemO 0000000
ooGbhbSSOO0oUU0UoOopoooOoU0UooooOoUUOooDooOoOoDoOooOoOoOOoo
OO0 00OR: Operations Research 0000 000000000000 OOOCOOOOOO
00000000000 oooooooooooooooooooooooogg

0000o0o0o0oOoOoDO0oU00U0000ooOODOOo0oDUUODOoOoooOoDoDOoUoOooooOoO
00o0o0o000ooooooooooOOo0D00o0goooooooooooooooo
0000000000000000000000000000000000000000Y0
dooorROIOOOOOODOOOOODOOOOOOOOOOODOOOOOOOOOOoOoO
000000000000000000000000000000000000Oooo0aQ
0000000000000 0000000D0000000o0o0o0ooooooooooon
0000oooooooo

0000000000000 ooooDooooooOOooooDooooooooon
00000000000 000000000000%Y00R0O00O00O0O0ORODOO0O0
Jddo0bo0oooboOoooobOo0oobObOo0oobOoo0obooooOoOoooDobOom@moOooo
000000000000 Dooooo®o

Oooodoooooobbooodoobobooooooooooobooooooooooo
ooooooooooUoUUoooooUOoooooUoUoUooDoooOoOoooooooo
0Oo0oOoo0Y®0000000000000000000000000000000000
0o0o0oooo0oUoopoooo00oooooOoUoooooUoooDooooooooog
00000o0o0ooooo0o0oUooooooooooOooUoooooooog orROOO
000000oooooooooooo0o0oooooooooooooooooooooon
GDSSOO000 “0000d0fd00oooooooooono”’0000oUoooooooooo

100000000
National Institute of Informatics (NII)
200000000
Industrial Research Institute of Ishikawa (IRII)
t3 0000000000000
Japan Advanced Institute of Science and Techology (JAIST)

(© 2009 Information Processing Society of Japan



269 OD0OO0OO0OO0OO0OO0OO0O0OOOOOOOOOO0Oo00

goooooooooboooooooooooooboboooooobboooooDboooDbbo
o0oo0o/o00o0o0oooUo0o0oooo0o0oooooo0oooooouo
goboooooobooobooooooooooooooooon

goboobooboooooooooooboooooobobooooooobooooooooa
goboodoobooooooobooooooooobobooooo

goboooboooooooboobcooobooOoboooooboboOooobooOooOoOoDoOoDoon
goooboooooooooooooodoooooooobobooo100ooboobooOoboboOobo
gooooooooobooooooooooboobooOoooobooOob0 10000oooDoobo
goooooooooobooooooooboooooobobooooooboooboooooOobooo
ooo0O0o0o0oooooOoobO0O0o00o00O0ooo0 «booo0ooooobOooOoo0ooboD0o0oon
000000000000000000000000007Y 0000000000000
goboboooooooooooooooooooboooobooOoboOooooobooboOooooDooonoo
gboooobooooooboooooboooooooobooooooobooboooooobooDo
gboooooobooooooboooooooooob 20000000000000O0
O00000000000O0OGDSSO000O0O0O0O0OOoOO AHPO Analytic Hierarchy
Process0 000000 O0DO0DODOODOOOOAHPO “000000000000000
gooooooOoOOOOOOODOOOOOOO0O0000O0O0OoO0Ooooooo”orROO
000O00Y00000000000000000000000000000000000
0000000000000000%000000000000000000000000
gooooooooooooooboooobooooboooooooooboboooooDboboo
goboooobooooood

2. J0OOoooOoobooOobooobg

goboooodooooooooooooboOoboOoobo0oobobooOoboOoOboOoOoOoobooboo
gooooooooooooooboooooboboooobooboboOoooobooOoboobooboo
goboooooooboooooboo

goooooooooooboooooooobobooOoOobooOoooobOoboOooooDoOobo
goooboooooooooooooooobooboooooobooOobOooooobooDoooDoboo
gooooboooodooooooooboooooooobooOoboOobooooOoocoOoooooObooo
0000 0000000000000 0000000000000000000000
goboooooooooooboooooooocoooobobobooboooboobobocOoooooDobooOoo

00o0oooooog Vol 50 No. 1 268-277 (Jan. 2009)

0000000000000 0000000000000000000000000000
00000D00D0000000000000000000000000000000000
0000000000000 0000000000000000000000000000
0D0000000D000D00000000000

21 0 0O O

0D0000000000000000 100000 0reciprocityd 000000 MO
0000000000000 000000D000000000000000000000
0000000000000 000000D000000000000000000000
000000000000 000000000000000000000000000
00000000000000000000000YMO0000000000000 @
000000000000 00000000000000000000000000000
0000000000000 000000000000000000000000000
000000000000 0O0YooooooooooYooooooooooo0ooo
0000000000000 0000000000000000000000000000
000000000000000000000000000000000YO

000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 00D0000000000000000000000000
0000000000000 000000000000000Y00000000000
000000000000 0000000000D000000000000000000
00000000000 MO000000000000000000000000000
000000000000000000000000000000Y 000000000
000000000000 00D000000000000000000000000000
0000000000000000000000000Y00000000000000
0000000000000 000000000000000000000000000
0O00O0o00oo'®'®gooo00000000000000N0N0N0NNoonooon
0000000000000 0000000000000D00000000000000
00000000000000000000000'YO

x1 00000000 00000000000000000

(© 2009 Information Processing Society of Japan



270 0OO00OO0OOOOOOCOOOOOCOOOOOOO

gooooooooooooobooooobooobo0ooooobobooooDobooo
goooooooooobooooooooboooooobooooooDbooOoooDoOobOoo
goooboooooooooooooooooooooboooooooooooooooa
gobooooooon

22 0OO0OO0OOOOOOCOOOO0

gobooooooooooocOooooooboooOoboOooooooobocOooOoobooOoDboDboo
goboouoboooooboooobo@ooboooooboooobooboOooboOooboOoOoOoooDoo
goooboooooooooooooobooboooboOoboOo0oooobOoboOooooDbooo
gobooobooooboooooboooboooooboooooboobooOo0oOnooooo
gooobooooooobooooooobooooobooooooobooboooooOoooooboo
gobooooooooooooboooboooooOobooboooobooooOooobobooooDooo
goboboooooooooooooboobbobooOooooooooooocooooooooDoboo
goboooooooooooobooooboooon

gooooooooooooooboooobooOobo0oobooooooooooOooooDoonoo
0000000000000 00000000000000000O0AHPOOOO GDSS
goboooboooooboooboomoooobooooobooooboooboooooobooboo
00000000000000000000000%0000000000000000
oooooooooooooooooooOoOoooooooooo“wcooo»dooog
gooooooooooooooboooobooboooooooooooobboooooDoo
goooooooooobooooo0oboooobooobooooobpooooDbboooooDbboo
gobooobooodoooooooooooboobooooooooooboooooooa
gooobooobooooooooooooooooobooooooooooooooOooDooo
gobbodooobooooooobooobooooOooooooobooboOooobooboo

gbooobooboooboobodoooooboobooooobooobOoOooOobOoOooOoDo
gboboooobooooooooooboooooobooooboOoboboooOoooobo
goboooooooobooboooobooooobooooOooobobo0oOoOOoOoOooOoOooObOoOoooOoon
goboboobooooooooocoooboobooobooOobo0oooooOoboOobooooooboo
goboocooooon

oooooooooooooooOooooOb0 «oooo”00000000000000
00000o0oo0oooooooooooooOOOObOOoO0O0O000000n0 Gbssao
gobooooooooobooooooooooooooooboooooooooooobooonoo

00o0oooooog Vol 50 No. 1 268-277 (Jan. 2009)

000000000000 00000000000000000000000000000
000000000000 00000000D00

2.3 00000000000 O00DOO0OO0O0

0000000000000 000000000000000000000000000
000000000000 00D000000000000

(1) 000000000000 0000000000000

(2) 0DO0OOOODOODODOOOOOOOOOODOO0OO0
000“0000000000000000000000007 00000000000
0000000000000 000000000000000000000000000
00000000000000000000000000000000000000000
000000000000 00000000000000000000ADOOODOO0
000000000000 BOODOOODOOODOOODOOOOO0O0ODO0OO0O0ODO0
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000000000 000000000000000000000000
000“0000000000000000000000000O0” 000000000
0000000000000 0000000000000000000000000000
0000000000000 0000000000000000D000000000000
0000000000 D00D00D 10000000000000000000000000
0000000000000 0000000000000000000000000000
000000000000 00000000000000000000000000000
000000000000000000000000292200000000000000
00000000000 00D00000000000000000000D00000000
000000000000 00000000000000000000000000000
0000000000000 0000000000000D00000000000000
00000000000000000000000000000000000000000
0000000D0000000000000000000000000000000000
000000000000 00000000D000000000000000000000
24 000O000O00O0O0DOOD
0000000000000000000000000000000000000000
00000000 Relative Reciprocity Rating Index: RRRIDO O OO OORRRIO AHP

(© 2009 Information Processing Society of Japan



271 0O00O0OOOOOOCOOOOOOCOOOOOO

AT S
9 7 5 3 1 3 5 7 9
MR | 1 1 1 | 1 1 1 | SRR
(4] 2 4 6 8 10 12 14 16
SHERES
01 0J00oooooooooooo

Fig.1 The number line for math calculation and pair comparison value inputs.
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01 0000000O0o0Oo0oooo
Table 1 The list of difference of concession per unit.

0000 No RRRIOO RRRI OO oo

1 0.28 0.35 —0.07

2 0.01 0.07 —0.06

3 0.10 0.38 —0.28

4 0.06 0.13 —0.06

5 0.13 0.48 —0.34

6 0.25 0.41 —0.16
oooooooo 0.14 (1.1e—2) 0.30 (2.7e—2) —-0.16™
*: P <0.05

02 0000oo0oooo00O0O0O0o0Ooo
Table 2 The list of satisfaction for group decision process and result.
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03 00O0DOOoOoooooooooon
Table 3 The list of negotiation time per unit.

0000 No RRRI OO RRRI OO oo

1 47 55 -8

2 137 139 -2

3 97 64 33

4 173 156 17

5 64 111 —47

6 175 289 —114
ooooooooo 115.5 (3.0e+3) 135.7 (7.2e+3) —20.2

04 O0O0000O0O0OOOO

Table 4 The list of number of times of negotiation.

0000 No | RRRIOO RRRIOO | OO

1 11 11 0

2 10 14 | -4

3 11 9 2

4 14 9 5

5 14 16 | —2

6 13 12 1
000000000 | 122 (3.0) 11.8 (7.8) | 0.3

goooboooooooooooboboboooooooobOoOoRrRRRIODOOOOODOOOO
goboooooooobooobooooobooobooooboooboboobooOoo 3000100
goboooobooob 400000000000 O0OODOOODOODO

gbooooboooooooboooobooboooodoooobooooooooon
RRRIODOOOOOOOOOO0OO0O0O00O0O0O0O0OOOOODOOOOOOO

oooooooooooooobooomooooooDooOO0O “co0o0o00o0o0ooo
ooooooooooooo”ooo0ooOooboOoOoooobooOoooOoboO0oOoooOobOn
gobooooboooooooooOoooobooooooooooooooooooDooo
unoooooboocooooobooooobooooobobooboooobooOoooboOoOoooaoo
oooooooooboboocooobboOoooboooboOoOooboOoOoUobOOOoOoLobOboOooon
gobooooooomoooboobooooooooboooooooobooOooboooooDoo
gobooooobooooooooo

(© 2009 Information Processing Society of Japan



276 0O00O0O0OOO0OOOOOCOOOOOCOOOOOOO

5. O g

oooo 4500000000
gooooooooon
(1) DOoOoOoOoOOOOOOUOOOOOUDOOOOUOOO
(2) ODOOOOOOOUOOOOUOOUOOOOOUOOOOUDO
oo 20000000000000O00O0O00OO0O0OOODOOOOOOODOOOOO
ORRRIOOOOOOO
“booooooooo’booboboooobooboooo1o0b0DOOOOODOOODODODOOO
OO0 1000 RRRIODOOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO
00300000000000000000000000CO00O00O00OORRRIOOO0OO
goboboooooooooooobooooboooobooboobo 4000000000000
goboooooooboooooboooooooobooooboooooooobooooooo

“0O0000000D00000000CDO0CO00000DOO0”"00000000000CRRRI

gooooooooooooooooobooooooooboobooooooooooooboboo
gobooboooooooooobooobooooooboboobbOO RRRIODOOODO

gooooooobooooooobooboboooooooboooobbooooooobooboobooo

gobooooooobooooooboobooo soobOorOobbOOOOOODOODO
goooooobooooooooDo

goooooooooOooo0oboo0oO0D RRRIODODODOODOOOOOOOOODO
gooooooboooooooooooooooobooooooooobooooooobooa
Ooooooooooobooo0 RRRIDOOOO0O0O0O0OOOCOOOO0O000000O0
ooo0oOOoOO0O0O0O0 RRRIDOOODOOOCOOOOOOOOOOOOOOOOOOO0O0
gooooooooooooooobooboooobooboooooooboOoooooDoobbo
goooog

gooooooouooooooOooooboOobocoOooboooboOobOoOooooboOooOoobooOboo
gooooboobooooooooobooooobooooooooboboboooobooooooboobo
gobooooooooooooocoooboobooouoobooooooooooobooooDoboo
goooobooooooooooooooobooOooooboboooooooboooOooooDboOono
gooooboooooooooooooobooooooboobooooooooooooobooonoo
goooao

00o0oooooog Vol 50 No. 1 268-277 (Jan. 2009)

goooooooooooob «boooobobo0ooboooOoobooOoboOobooboOooDoo
goooboooooboooooobooboooooobobooooobooooDbobooooooDobDo
0”0000000GDSSO0000000000000000000000bO0O000O00
goooooooooboboooooobooboooooobooooooooOoooooboonoa
goboooooooo

6. 0 O00O0O

gbooooooboooooooobOoooUobOoOoOoOoboboobOobOOoOobOoOoOoOoDo
gooooooooooooobooooboobooboooooboooooDOoboOoooooDon
goooobobooooooooooooooooooboobooooooboooOooooDooo
00000000 O00O0O0ORRRICOOOO0O0O0O0O0O0O0DOO RRRIOCOOOODODODOO
oobooooobooooooooboooboboooooooboooon

ooboooooooooboooooooobooboooooooOoboooooooOoooOooon
gooobooooooooobooooooooooboOOoOo0oooooobooooooDoonOo
gooooooooooooooooobooooooooboooooooboOoooooDooboo
goboooooboooooooooooobooooboooooo

gooobooooooobobooooooobo0ooooooOoboooooooooooDoboo
goooooooooboooooooooooobobooooooboobooooDbbooo
gooooooooobooooooooooooboboooboboooooboobooooobo
gobooooobooooobooooooobooooobooooooo

00 oOooooooboooobooOooooooOooobOoOoooboobOoooboon
goooboboodboooooobooooooboooooooooooooooooooo
gobooooboooooooo

g o O 0O

1) 0000000000000000000000000000—0000000000
000000000 (2002).

2) 00000000000000000000 (2003).

3) 0000000000—-00000000000000 (2005).

4) 000000000000000000000000000000000000000
000000000000000000 D-II000000000IL-0000 0 Vol.8o,
No.10, pp.2780-2789 (1997).

(© 2009 Information Processing Society of Japan



277 O00O0OOOOOOOCOOOOCOOOOOOO

5) 00000000000 DO0O0O0DO00O00O00O0ODO0O0O0OODOOOoOoOoOoDOon
0000000000000 0DbO0bO0b00O00OO0O00DOVol.18, No.3, pp.452-461
(2006).

6) 000000000000 0—00000000O0O0D0O0 (1997).

7) Saaty, T.L.: The Analytic Hierarchy Process, McGraw-Hill, New York (1980).

8) OO0 0OUOUOOOOAHPUOOODOUOOOOO (1990).

9) 000000mOoU0o0oU0L0OU0UOU000—0U0OU0D0ULO0OUDOODUOOoODOUOO

0000000 (1999).

10) 00000000 0o0o0ooooOoobO0oooOooooLOOooDoUoooLDmo
0oo0ooooo (1999).

11) Cialdini, R.B.: Influence: Science and Practice, 4th edition, Allyn & Bacon, Boston
(2001). 00000000 OOOOODOUOOOMODOO (2007).

12) Gouldner, A.W.: The Norm of Reciprocity: A Preliminary Statement, American
Sociological Review, Vol.25, No.2, pp.161-178 (1960).

13) 000000000000 0o00o0oU0ooOoUOoOOoUDOoOoUOLooUOooOoUoo
0000000000000000000Vol.5, No.1, pp.26-38 (1998).

14) D000O0O0O0 0DOO0OMO0OO0O0O0D0OO00OO00O0 (2006).

15) Benton, A.A., Kelley, H.H. and Liebling, B.: Effects of extremity of offers and
concession rate on the outcomes of bargaining, Journal of Personality and Social
Psychology, Vol.24, No.1, pp.73-83 (1972).

16) Bazerman, M.H. and Neale, M.A.: Negotiating Rationally, Free Press, New York
(1992). 000000 ODOOOO0ODOOOOOOOUODOOOODOOO (1997).
17) 000000MMO000000000Ochapter OO0 negotiation M O 0 0 O editionO

pp.84.r-85.1, 00000 (1995).

18) 0000000000000 0D—00000000000Vol.58, No.8, pp.5-13 (2005).

19) Axelrod, R.: Evolution of Cooperation, Basic Books (1984). 000000 MM OO
O0000oUOoOoooooo (1998).

200 00 0OUO0O0OO0OO0O0O0 ODOO0O0UO0OO0OODOUOODOOUOOOOOOOOOO
0 GDSSO000000000000ODOVol47, No.1, pp.77-86 (2006).

21) OooDOoO0O0O0O0OO0O0DO0OO0OO0O0OO00O0OO0DOO0OOODOODOOOOO
0000000000000 Vol.16, No.3, pp.184-192 (2001).

22) 0000000000000 DDO0MUOD0OD0O0O0O0OUOOchapterIIIDOOOO
00000004000000pp.78-81, 0000000 (2007).

23) 00OO0O00O00O0000 O0oOO0oOoO0oOoOUOO0OO0OO0OOOOoOo0OoO
0000000000000 000nOVol.38, No.12, pp.2629-2639 (1997).

24) 00 000000000 0OO0O00O0DOO0O0OO0O0O00D0O000O000000
000000000000000Vol.49, No.1, pp.96-104 (2008).

(00200 4010000)

(00200100 7000)

g goooog

19800002008 000000000000O0OOOOODOOOOOO
gobooooooooooboooooooooooboboOoooooobooom
gobooooooooooooooon

oo ooooooo

195700019820 00000000000000000C000O00O0OAO
oobooooOooooooboooboyrooooooooooooooo
gobooooooobooooooboooboomeeoonoon
OOo0opooooz2e050000 DICOMO2005000000DDOOO0OO
gopoogo

og gooood

194700019740 000000000000O0O000O0O0O00O0O0O
0000000000000 000000001982019860 ICOTOOO
1992000000000000000C0CCOOOOO0DODOO0O0O19970O
gooooooobooobooooooooooooboooobooz20500000
goboboooooobooboOoooom2o080b0b000oboboboOoOonooon

goboooobooooooboooboo@mooooooOoOo 2500000000199 000
O0000000000020080000 DIcCOMO20080000000000000O0OO
goboooobooooooooooooboouooooobooooooon

00o0oooooog Vol 50 No. 1 268-277 (Jan. 2009)

(© 2009 Information Processing Society of Japan



