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Strategic Negotiations in Tabletop 

!
T#$%#!&'m')%c+i!-!./i/'m!.%0/'m'1i'1"-!
!&#s+i3%mi!4i5'm%/'!!'16!7%mi#!4is+i1#!!

!Osaka University, "University of Bristol 
!Japan, "United Kingdom 

!
1.!Introduction 
!

8+e1!:#/$i1)!i1!)/#%;s-!:e!#35e1!c#16%c5!3'ce<5#<3'ce!mee5i1)s!5#!'cce=e/'5e!5+e!e>c+'1)e!
#3!i6e's!#/!#;i1i#1s-!#/!5#!c#m;=e5e!'!c##;e/'5i?e!5's$.!A'1B!s5%6ies!'16!sBs5ems!+'?e!0ee1!
;/#;#se6!5#!3'ci=i5'5e!3'ce<5#<3'ce!c#=='0#/'5i#1!6%/i1)!)/#%;!mee5i1)s!#/!6isc%ssi#1s.!!
C#=='0#/'5i#1!m'B!0e!s#%)+5!;e/s#1'==B!#/!im;#se6!m'1')e/i'==B.!D!?'/ie5B!#3!c#=='0#/'5i?e!
si5%'5i#1s!'/ises! i1!e?e/B6'B!si5%'5i#1s!'16!+'s!0ee1!'1'=BEe6!0B!m'1B! /ese'/c+e/s! (Gim-!
2003).! .#me! 5B;es! #3! c#=='0#/'5i?e! 5's$s-! es;eci'==B! i1! 0%si1ess! si5%'5i#1s-! 3%16'me15'==B!
i1c=%6e!0#5+!c#m;e5i5i?e!'16!c#=='0#/'5i?e!'s;ec5s.!.#me!e>'m;=es!c'1!0e!3#%16!i1!;='Bi1)!
c'/6!)'mes!#/!0#'/6!)'mes!:i5+!3/ie16s!#/!3'mi=B.!Aem0e/s!'/e!c#m;e5i1)!:i5+!e'c+!#5+e/!
0%5! 5+e!%=5im'5e! )#'=! is! 3#/! e?e/B#1e! 5#! e1L#B! 5+e! )'me.!M5+e/! e>'m;=es! c'1! 0e! 3#%16! i1!
?'/i#%s!5/'6i1)!3=##/<=i$e!'16!'%c5i#1!sce1'/i#s.!
N1! '! c#=='0#/'5i?e! 5's$! 5+'5! i1c=%6es! 0#5+! c#m;e5i5i?e! '16! c##;e/'5i?e! 's;ec5s-! #1e! #3! 5+e!
3%16'me15'=! 'c5i#1s!#3!;'/5ici;'15s! is! 5#!'c+ie?e! 5+ei/!6esi/e6! /es%=5s! 5+/#%)+!1e)#5i'5i#1!
:i5+!#5+e/!;'/5ici;'15s.!D!;'/5ici;'15!+'s!5#!#0se/?e!5+e!5/'1si5i#1!#3!5+e!5's$!'16!3i16!5+e!
/i;es5! 5imi1)! '16! 0es5! ;'/51e/! :i5+! :+#m! 5#! 1e)#5i'5e.! T+/#%)+! 5+e! 1e)#5i'5i#1! :i5+! '!
;'/5ic%='/!;'/51e/-!e'c+!;'/5ici;'15!'55em;5s!5#!i1c/e'se!+is!i16i?i6%'=!0e1e3i5!'16!5+is!=e'6s!
5#!'1!i1c/e'se!i1!5+e!)/#%;Os!0e1e3i5.!T+is!;/#cess!c'1!0e!c'==e6!Ps5/'5e)ic!1e)#5i'5i#1Q!'16!is!
c#m;=e>!0ec'%se!c#13=ic5s!0e5:ee1!5+e!;e/s#1'=!'16!)/#%;!;/i#/i5ies!3/eR%e15=B!'/ise.!8+i=e!
i5! +'s! 0ee1! 6isc%sse6! i1! 0%si1ess! si5%'5i#1s! (e.).! Sie5meBe/! T! 4';='1-! 2004)-! 5+e/e! is! 1#!
i1?es5i)'5i#1!#3!5+is!'s;ec5!:i5+!/es;ec5!5#!6esi)1i1)!5'0=e5#;!sBs5ems.!
M1!5+e!#5+e/!+'16-!6i)i5'=!5'0=e5#;s!i1!;'/5ic%='/!'/e!i1c/e'si1)=B!0ei1)!si5%'5e6!i1!'!?'/ie5B!
#3!:#/$!'16!;%0=ic!s;'ces.!C#=='0#/'5i?e!5'0=e!6is;='Bs!'/e!6esi)1e6!5#!e1+'1ce!3%1c5i#1s!#3!
#/6i1'/B! mee5i1)! 5'0=es! 5#! s%;;#/5! sm'==<)/#%;! c#=='0#/'5i?e! 'c5i?i5ies! '16! +'?e! ='5e=B!
c#1si6e/'0=e! '55e15i#1! (.c#55! e5! '=.-! 2003).! M1e! #3! 5+e! m#s5! im;#/5'15! /ese'/c+! 5#;ics! #3!
c#=='0#/'5i?e!5'0=e!6is;='Bs!is!5#!6e?e=#;!5ec+1iR%es!5#!s%;;#/5!5/'1si5i#1s!0e5:ee1!;e/s#1'=!
'16! )/#%;! :#/$.! 7#/! e>'m;=e-! m'1B! sBs5ems! 5B;ic'==B! %se! m%=5i;=e! 6is;='Bs! 5#! s+'/e!
i13#/m'5i#1!'m#1)!;'/5ici;'15s!i1!'!mee5i1)-!'16!%se!#1e!#/!se?e/'=!='/)e!:'==!6is;='Bs!5#!
s+#:! ;%0=ic! i13#/m'5i#1.! .5/'5e)ic! 1e)#5i'5i#1s! '=s#! /eR%i/e! %se/s! 5#! s%;;#/5! 5/'1si5i#1s!
0e5:ee1! ;e/s#1'=! '16! )/#%;! :#/$-! '16! :+e1! :e! 1e)#5i'5e! :i5+! #5+e/s! :+i=e! s+'/i1)!
i13#/m'5i#1-! :e! #35e1! +'?e! 5#! 0e! c'/e3%=! '0#%5! :+ic+! ;'/5s! #3! 5+e! i13#/m'5i#1! c'1! '16!
c'11#5!0e!s+'/e6!(V=:'/5<4eBs!e5!'=.-!200W).!N5!#33e/s!5+em!5+e!#;;#/5%1i5B!5#!c#1s%=5!+i66e1!
i13#/m'5i#1!5#!m'$e!'1!i13#/me6!6ecisi#1!#/!5#!;/ese15!i13#/m'5i#1!'5!5+e!m#s5!';;/#;/i'5e!
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5ime! 5#! m'>imiEe! i5s! im;'c5! '16! i1c/e'se! i5s! ?'=%e! 5#! 5+e! ;/ese15e/.! X#:e?e/-! 6i)i5'=!
5'0=e5#;s! 5#6'B! '/e! ei5+e/! c=%msB! #/! 1#5! c';'0=e! #3! e33ec5i?e=B! +'16=i1)! s5/'5e)ic!
1e)#5i'5i#1s.! D! s;eci'=! 3/'me:#/$! is! #35e1! /eR%i/e6! 5#! '==#:!m%=5i;=e! %se/s! 5#! 6e'=!:i5+!
;/i?'5e!'s!:e==!'s!;%0=ic!i13#/m'5i#1.!!
Ds! '! 6is;='B! 6e?ice! 5+'5! s%i5e6! 3#/! s5/'5e)ic! c##;e/'5i?e! 5's$-! :e! +'?e! ;/#;#se6! '!
c#=='0#/'5i?e-!;%0=ic!'16!;/i?'5e-! i15e/'c5i?e!6is;='B-!c'==e6!P.+'/e68e==Q!(4i5'm%/'!e5!'=.-!
2005).# 8i5+! 5+is! 5'0=e! %se/s! c'1! c/e'5e-! m'1')e! '16! s+'/e! i13#/m'5i#1! i15%i5i?e=B-!
s5/'5e)ic'==B! '16! c##;e/'5i?e=B! 0B! 1'5%/'==B! m#?i1)! '/#%16! 5+e! 6is;='B.! Zse/s! c'1!
i15e/'c5i?e=B! c#15/#=! ;/i?'5e! '16! ;%0=ic! i13#/m'5i#1! s;'ce! se'm=ess=B! 'cc#/6i1)! 5#! 5+ei/!
s;'5i'=! =#c'5i#1! '16!m#5i#1.! N5! e1'0=es! %se/s! 5#! 6B1'mic'==B! c+##se! 1e)#5i'5i#1! ;'/51e/s-!
c/e'5e! c##;e/'5i?e! /e='5i#1s+i;s! '16! s5/'5e)ic'==B! c#15/#=! 5+e! i13#/m'5i#1! 5+eB! s+'/e! '16!
c#1ce'=.!7%/5+e/m#/e!5#!%16e/s5'16!5+e!=#:<=e?e=!6B1'mics!#3!%se/!'c5i#1s!5+'5!'cc#m;'1B!
s5/'5e)ic! 1e)#5i'5i#1s-! :e! +'?e! c#16%c5e6! '1! #0se/?'5i#1'=! s5%6B! 5#! i1?es5i)'5e! s5/'5e)ic!
1e)#5i'5i#1s! i1!?'/i#%s!6i)i5'=! 5'0=e5#;!se55i1)s! (&'m')%c+i!e5!'=.-!200[).!M%/!/es%=5s!s+#:!
5+'5! i1! 5+e! /e'=! :#/=6-! s5/'5e)ic! 1e)#5i'5i#1! i1?#=?es! 5+/ee! ;+'ses\! i6e15i3Bi1)! 5+e! /i)+5!
5imi1)-! %si1)! e;is5emic! 'c5i#1s! 5#! 6/':! '55e15i#1! '16! e?'=%'5i1)! 5+e! ?'=%e! #3! 5+e!
1e)#5i'5i#1.!8e!/e;e'5e6!5+e!/e'=<:#/=6!e>;e/ime15s!i1!6i33e/e15!6i)i5'=!5'0=e5#;s!'16!3#%16!
se?e/'=!6i33e/e1ces!i1!5+e!:'B!%se/s!i1i5i'5e!'16!;e/3#/m!s5/'5e)ic!1e)#5i'5i#1s.!8e!i6e15i3B!
m'1B!im;=ic'5i#1s!3#/!5+e!6esi)1!#3!6i)i5'=!5'0=e5#;s!5+'5!'/ise!3/#m!#%/!3i16i1)s.!

!
2. Related Work 
!

]ece15=B-! 5+e/e! +'s! 0ee1! '! ;/#=i3e/'5i#1! #3! sBs5ems! '16! 5ec+1iR%es! 5+'5! s%;;#/5! 6i)i5'=!
5'0=e5#;! i15e/'c5i#1s.! Xe/e! :e! /e?ie:! 5+e! =i5e/'5%/e! i1! 5:#! /e='5e6! '/e's! ^! :e! ;/ese15!
;/e?i#%s!e33#/5s!i1!;/#5#5B;i1)!1#?e=!5'0=e5#;!sBs5ems!'16!i1?es5i)'5i#1s!i15#!5+e!6B1'mics!
#3! 3'ce<5#<3'ce! c#=='0#/'5i#1! '16! ?'/i#%s! 5'0=e5#;! 6esi)1s! 3#/! m'1')i1)! %se/! ;/i?'cB! i1!
;%0=ic!i13#/m'5i#1!s;'ces.!

!
2.1 Tabletop Systems 

7/#m!5ime!immem#/i'=-!5'0=es!+'?e!0ee1!%se6!5#!6isc%ss!'16!m'$e!im;#/5'15!6ecisi#1s!0B!'!
)/#%;!#3!c#<=#c'5e6!;e#;=e.!T+e!e>'m;=e!#3!4i1)!D/5+%/Os!3'0=e6!]#%16!T'0=e!s5i==!;e/sis5s!
i1! 5+e! ;#;%='/! im')i1'5i#1.! T#6'B-! :e! #35e1! +'?e! 6isc%ssi#1s! :+i=e! s5'16i1)! #/! si55i1)!
'/#%16!'!5'0=e!5#!'cce=e/'5e!5+e!e>c+'1)e!#3! i6e's!:i5+!m%=5i;=e!;e/s#1s.!7#c%si1)!#1!5+is!
5B;e! #3! i15e/'c5i#1-! 5+e/e! is! m%c+! =i5e/'5%/e! 6e?#5e6! 5#! i15e/'c5i?e! 5'0=e5#;! 6is;='Bs! 5#!
s%;;#/5! 3'ce<5#<3'ce! c##;e/'5i?e! :#/$s.! 7#/! e>'m;=e-! N15e/'cT'0=e! '==#:s! '! )/#%;! 5#!
'11#5'5e! 6i)i5'=! c#15e15! #1! '! c#m;%5'5i#1'==B<e1+'1ce6! 5'0=e! (.5/ei5E! e5! '=.-! 1```)-! '16!
Si'm#16T#%c+! is! '! 5#%c+<se1si5i?e! 5'0=e5#;! 6is;='B! 3#/! m%=5i;=e! %se/s! (Sie5E! T! Gei)+-!
2001).! C#11ecT'0=es! '==#:s! %se/s! #3! c#m0i1e6!m#0i=e! 6es$s! 5#! c/e'5e! '! ='/)e/! +#/iE#15'=!
:#/$s;'ce! '16! s+'/e! '16! e>c+'1)e! 6#c%me15s-! '16! '! /';i6! s%0<)/#%;i1)! i1! '1! #33ice!
e1?i/#1me15! c'1! 0e! e=e)'15=B! 'c+ie?e6! (T'16=e/! e5! '=.-! 2001).! D1! ';;/#'c+! 5#! 5'1)i0=e!
i15e/3'ce!5+'5!%ses!;+ic#1s!'16!;+'16=es!#1!5+e!5'0=e5#;!c'1!0e!3#%16!i1!me5'SV.4!(Z==me/!
T!Ns+ii-!1``[)!'16!.e1se5'0=e!(a'55e1!e5!'=.-!2001).!D%)me15e6!.%/3'ces!(]e$im#5#!T!.'i5#+-!
1```)! is!'1!e>'m;=e!#3!'!s+'/e6!c#15i1%#%s!:#/$s;'ce! 5+'5!c#m0i1es!:'==s-! 5'0=e5#;s!'16!
=';5#;s.!M5+e/!5'0=e5#;!6is;='Bs!'/e!s%/?eBe6!i1!(.c#55!e5!'=.-!2003).!
A'1B! /ese'/c+e/s! +'?e! i1?es5i)'5e6! 5'0=e5#;! c#=='0#/'5i#1! '16! ;/#;#se6! s#me!
c+'/'c5e/is5ics!'s!3#%16'5i#1s!3#/!5+e!6esi)1!#3!i15e/'c5i#1!5ec+1iR%es.!ai1e==e!e5!'=.!;/#;#se!
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5+e! mechanics of collaboration! 's! '! se5! #3! =#:<=e?e=! 'c5i#1s! '16! i15e/'c5i#1s! 5+'5! m%s5! 0e!
s%;;#/5e6!i3!5e'm!mem0e/s!'/e!5#!'cc#m;=is+!'!5's$!i1!'!c#=='0#/'5i?e!3's+i#1!(ai1e==e!e5!'=.-!
2003).! b'sic! 'c5i#1s! i1c=%6e! c#mm%1ic'5i#1-! c##/6i1'5i#1-! ;='11i1)-! m#1i5#/i1)! '16!
;/#5ec5i#1.! 4/%)e/! e5! '=.! s5%6ie6! 5+e! role of spatial orientation! #1! c#mm%1ic'5i#1! '16!
c#=='0#/'5i#1-! 5+/#%)+! #0se/?'5i#1'=! s5%6ies! #3! c#=='0#/'5i?e! 'c5i?i5B! '5! '! 5/'6i5i#1'=! 5'0=e!
(4/%)e/!e5!'=.-!2004).!T+eB!3#%16!5+'5!#/ie15'5i#1!is!im;#/5'15!i1!es5'0=is+i1)!;e/s#1'=!'16!
)/#%;!s;'ces!'16!i1!si)1'==i1)!#:1e/s+i;!#3!#0Lec5s.!]B'==!e5!'=.!e>;=#/e6!5+e!e33ec5!#3!5'0=e!
siEe!'16!1%m0e/!#3!c#=='0#/'5#/s!#1!c#=='0#/'5i#1!(]B'==!e5!'=.-!2004).!T+eB!3#%16!5+'5!e?e1!
='/)e/! )/#%;s!:e/e! s%ccess3%==B! '0=e! 5#!m'1')e!:#/$! '5! '! sm'==! 5'0=e.! N1! #/6e/! 5#! '?#i6!
i15e/3e/e1ce-!c#=='0#/'5#/s!%s%'==B!se;'/'5e6!5+e!:#/$s;'ces!0'se6!#1!5+ei/!se'5i1)!;#si5i#1s!
'16! 5+e! 5's$! sem'15ics! (Tse!e5! '=.-! 2004).!.c#55! e5! '=.! 5##$!'! c=#se/! =##$!'5!+#:! territoriality 
affects!c#=='0#/'5i#1!i1!5'0=e5#;!:#/$s;'ces!(.c#55!e5!'=.-!2004-!.c#55!e5!'=.-!2005).!T+eB!3#%16!
5+'5!5+/ee!5B;es!#3!5e//i5#/ies!:e/e!c#mm#1!^!;e/s#1'=-!)/#%;-!'16!s5#/')e!5e//i5#/ies!^!'16!
5+'5! 5+ese! s;'5i'=!6i?isi#1s!+e=;e6!c##/6i1'5e!;e#;=eOs! 'c5i?i5ies! i1! s+'/e6! 5's$s.!]ece15=B-!
T'1)! e5! '=.! i1?es5i)'5e6! ?'/i#%s! 3#/ms! #3! c#=='0#/'5i?e! c#%;=i1)-! 5+e! m'11e/! i1! :+ic+!
c#=='0#/'5#/s!'/e!i1?#=?e6!'16!#cc%;ie6!:i5+!e'c+!#5+e/!(T'1)!e5!'=.-!200W).!T+eB!i6e15i3ie6!
si>!6is5i1c5!s5B=es!#3!c#%;=i1)!0'se6!#1!:+e5+e/!%se/s!:#/$!i1!5+e!s'me!'/e'!#3!5+e!s+'/e6!
:#/$s;'ce!#/!i3!5+eB!;e/3#/m!simi='/!5's$s.!
A#s5!#3! 5+e!'0#?e! /ese'/c+! 3#c%se6!#1!6esi)1i1)!sBs5ems! 3#/! 3'ce<5#<3'ce!c##;e/'5i#1!'16!
%16e/s5'16i1)! %se/sO! ;/')m'5ic! 'c5i#1s! i1! c##;e/'5i?e! se55i1)s.!A#s5! #3! 5+e! c#=='0#/'5i#1!
c+'/'c5e/is5ics!6esc/i0e!;+Bsic'=!'c5i#1s!5+'5!'==#:!%se/s!5#!c##;e/'5e!0e55e/.!N5!is!1#5!c=e'/!i3!
5+ese!3i16i1)s!5/'1s3e/!6i/ec5=B!5#!s5/'5e)ic!c#=='0#/'5i#1s.!T+e/e!is!1#!/e;#/5e6!i1?es5i)'5i#1!
#1! 5+e! 6B1'mics! #/! c+'/'c5e/is5ics! #3! m'1')i1)! 5+e! ?'/i#%s! s;'ces! 6%/i1)! '! s5/'5e)ic!
1e)#5i'5i#1.!

!
2.2 Privacy in Public Information Spaces 

T+e!s;'ce!0e5:ee1!%se/s!c'1!0e!0/#'6=B!6i?i6e6!i15#!;/i?'5e-!;e/s#1'=-!s+'/e6!'16!;%0=ic!
s;'ces.!a/i?'5e!s;'ce!c'1!0e!6e3i1e6!0B!5+e!'/e'!:+e/e! 5+e!#:1e/!c'1!see!'16!m'1i;%='5e!
6'5'! 0%5! #5+e/s! c'11#5! see! 5+e!6'5'! #/! #0se/?e! 5+e! #:1e/Os! 6e5'i=e6!m'1i;%='5i#1s! #3! 5+e!
6'5'c!;e/s#1'=!s;'ce!is!5+e!'/e'!:+e/e!5+e!#:1e/!c'1!see!'16!m'1i;%='5e!6'5'!:+i=e!'5!5+e!
s'me! 5ime!#5+e/!%se/s!c'1!#0se/?e! 5+e!#:1e/Os!'c5i#1s! i1! 5+'5!'/e'! (:i5+#%5!0ei1)!'0=e! 5#!
#0se/?e!5+e!6e5'i=s!#3!5+e!6'5')c!'!;%0=ic!s;'ce!is!6e3i1e6!0B!5+e!'/e'!5+'5!'==#:s!'==!%se/s!5#!
see!'16!m'1i;%='5e!'==!6'5'!i1!i5c!'!s+'/e6!s;'ce!is!'!3#/m!#3!;%0=ic!s;'ce!5+'5!is!c/e'5e6!3#/!'!
s;eci3ic!s%0)/#%;!#3!%se/s.!!
bec'%se! '==! 5+e! ;ieces! #3! i13#/m'5i#1! 6is;='Be6! #1! 5+e! '3#/eme15i#1e6! 5'0=e5#;s! c'1! 0e!
e'si=B! #0se/?e6! 0B! '==! ;'/5ici;'15s! eR%'==B-! 5+ese! sBs5ems! 6#! 1#5! ;/#?i6e! ';;/#;/i'5e!
s%;;#/5! 3#/! s5/'5e)ic! 1e)#5i'5i#1s.! 7#/! 5+e! ;%/;#se! #3! s5/'5e)ic! 1e)#5i'5i#1s-! '! ;'/5ici;'15!
s+#%=6!0e!'==#:e6!5#!m'i15'i1!;'/5s!#3!5+e!i13#/m'5i#1!i1!'!;/i?'5e!s;'ce!5+'5!is!1#5!/e'6i=B!
#0se/?'0=e!0B!#5+e/!;'/5ici;'15s!%15i=!5+e!#;;#/5%1i5B!is!/i;e!3#/!s+'/i1)!'==!#/!;'/5!#3!5+'5!
;/i?'5e! i13#/m'5i#1.! T+e! 1e>5! ;'/')/';+! 6esc/i0es! 6i)i5'=! 5'0=e5#;! e>'m;=es! 5+'5! ;/#5ec5!
;/i?'5e!i13#/m'5i#1!i1!;%0=ic!s;'ces.!
N1!D%)me15e6!.%/3'ces!(]e$im#5#!T!.'i5#+-!1```)-!5+e!'%5+#/s!s%;;#/5!'!;/i?'5e!s;'ce!5+'5!
is! i15e)/'5e6!:i5+!5+e!;%0=ic!s;'ce!5+/#%)+!'1!i15e/'c5i#1!5ec+1iR%e!c'==e6!+B;e/6/'))i1).!
Zse/s! c'1! c#15/#=!:+ic+! s;'ce! 5#! ;%5! 5+e! i13#/m'5i#1! i1! 0B! %si1)! '1! 'm;=i3ie6! 6/'))i1)!
)es5%/e! 5#!m#?e! 6'5'! 0e5:ee1! 5+e! ;/i?'5e! '16! ;%0=ic! s;'ces.! N1! ]##ma='11e/-! %se/s! c'1!
c/e'5e! '! ;/i?'5e! s;'ce! #1! 5+e! 5'0=e! i1! 3/#15! #3! 5+em! %si1)! '! +'16! )es5%/e! 5+'5! ;+Bsic'==B!
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#cc=%6es! 5+e! i13#/m'5i#1! 3/#m! 5+e! #5+e/! %se/Os! ?ie:! (8%! T! b'='$/is+1'1-! 2003).! T+e!
G%misi)+5!T'0=e!;/#?i6es!6i33e/e15! im')es! 5#!6i33e/e15!%se/s! '/#%16! 5+e! 5'0=e5#;!'16!+'s!
;/i?'5e! s;'ces! 3#/! i16i?i6%'=! %se/s! 0%5! ='c$s! '! ;%0=ic! s;'ce! i1!:+ic+! i13#/m'5i#1! c'1! 0e!
s+'/e6!0B!m%=5i;=e!%se/s!(4'$e+i!e5!'=.-!2005).!Z0iT'0=e!'==#:s!5:#!%se/s!5#!5/'1s3e/!6i)i5'=!
me6i'!3/#m!5+ei/!=';5#;s!(;/i?'5e!s;'ce)!5#!'!5'0=e5#;!6is;='B!(;%0=ic!s;'ce)!:+e/e!i5!c'1!0e!
s+'/e6! '16! '11#5'5e6! (.+e1! e5! '=.-! 2003).! N5! '=s#! i1c=%6es! '! ;e/s#1'=! s;'ce! '=#1)! 5+e!
0#%16'/B! 0e5:ee1! 5+e! ;/i?'5e! '16! ;%0=ic! s;'ce! :+e/e! %se/s! c'1! #0se/?e! e'c+! #5+e/Os!
'c5i#1s.! .5#/')e! bi1s! is! '! m#0i=e! s5#/')e! mec+'1ism! 5+'5! e1'0=es! 'ccess! 5#! s5#/e6! i5ems!
'1B:+e/e! #1! 5+e! 5'0=e5#;! (.c#55! e5! '=.-! 2005).! T+e! e=ec5/#1ic! ;i=e! #3! s5#/e6! i5ems!m'B! 0e!
%se3%=!3#/!+i6i1)!i13#/m'5i#1!3/#m!5+e!#5+e/!%se/s!'16!/e=ies!#1!s#ci'=!;/#5#c#=s!5#!;/e?e15!
#5+e/s!3/#m!m'1i;%='5i1)!5+em.!!
8+i=e! sBs5em! 6esi)1e/s! +'?e! 0%i=5! se?e/'=! 5'0=es! 5+'5! s%;;#/5! ;/i?'5e! '16! ;%0=ic! s;'ces-!
i1?es5i)'5i#1s!i15#!5'0=e5#;!c#=='0#/'5i#1!s%))es5!5+e!1ee6!3#/!6B1'mic!;e/s#1'=!'16!;%0=ic!
s;'ces.! N5Os!1#5! c=e'/! 3/#m! 5+e! =i5e/'5%/e!:+'5! 5+e! i15e/;='B! is! 0e5:ee1!;/i?'5e-!;%0=ic! '16!
;e/s#1'=!s;'ces!:i5+!/e)'/6s!5#!s5/'5e)ic!1e)#5i'5i#1s.!

!
3. SharedWell  
!

3.1 Principle 

T+e!.+'/e68e==!sBs5em!c#1sis5s!#3!'!1#/m'=!6is;='B!'16!'!6is;='B!m's$-!:+ic+!+'s!'!+#=e!i1!
i5s! ce15e/! (7i).! 1(')).! T+e! 6is;='B! m's$! is! ;='ce6! #?e/! 5+e! 6is;='B! s%/3'ce! '5! '! s%i5'0=e!
6is5'1ce.!V'c+!%se/!#0se/?es!5+e!6is;='B!sBs5em!5+/#%)+!5+e!+#=e.!bB!c#15/#==i1)!5+e!;#si5i#1!
#3! 5+e! i13#/m'5i#1!6is;='B!'/e'! 3#/!e'c+!%se/!'cc#/6i1)! 5#!#:1!?ie:;#i15! (me's%/e6!0B!'!
s%i5'0=e! 5/'c$e/)-!e'c+!%se/!c'1!'=:'Bs!see!#:1! i16i?i6%'=!'/e'!#3! 5+e!6is;='B.!7i)%/e!1(0)!
s+#:s! '1! e>'m;=e! i1!:+ic+! 5+/ee! %se/s! sim%=5'1e#%s=B! #0se/?e! i13#/m'5i#1! #1! 6i33e/e15!
6is;='B!'/e's.!T+e! i13#/m'5i#1!6is;='B!'/e'!a! i1!7i).! 1(0)-!:+ic+! is!6e/i?e6! 3/#m!%se/!aOs!
?ie:;#i15-!is!'1!'/e'!3#/!s+#:i1)!5+e!i13#/m'5i#1!3#/!%se/!a!'=#1e.!T+e!#5+e/!%se/s!(d!'16!
])-!s5'16i1)!'5!5+ei/!;#si5i#1s!i1!5+is!3i)%/e-!'/e!%1'0=e!5#!see!5+e!aOs!i16i?i6%'=!i13#/m'5i#1!
6is;='B! '/e'! 0ec'%se! 5+e!6is;='B!m's$! '6eR%'5e=B! #cc=%6es! 5+is! '/e'.! T+e/e3#/e-! 5+is! '/e'!
c'1!0e!%se6!5#!s+#:!5+e!;/i?'5e!i13#/m'5i#1!#3!a.!!
M1! 5+e! #5+e/! +'16-! 5+e! d! '16! ]Os! i13#/m'5i#1! 6is;='B! '/e's! #?e/=';c! 5+e/e3#/e! 5+is!
#?e/=';;i1)!'/e'!c'1!0e!%se6!5#!s+#:!5+e!;%0=ic!i13#/m'5i#1!s+'/e6!0B!d!'16!].!T+e!'/e's!
#5+e/!5+'1!5+e!#?e/=';;i1)!'/e'!'/e!'/e's!:+e/e!#1=B!#1e!#3!5+em!c'1!#0se/?e!i13#/m'5i#1c!
's!'!/es%=5-!5+ese!'/e's!c'1!0e!%se6!5#!s+#:!5+e!;/i?'5e!i13#/m'5i#1!#3!d!#/!#3!].!!
!

!
7i).!1.!a/i1ci;=e!#3!5+e!.+'/e68e==!sBs5em.!
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N3! '! %se/! m#?es! #:1! +e'6-! 5+e! i13#/m'5i#1! 6is;='B! '/e'! c#//es;#16i1)! 5#! 5+e! %se/! '=s#!
m#?es!'cc#/6i1)!5#!5+e!m#5i#1!#3!5+e!?ie:;#i15.!T+is!3e'5%/e!e1'0=es!%se/s!5#!6B1'mic'==B!
6e5e/mi1ee0B! sim;=B! m#?i1)! '/#%16! 5+e! 6is;='Be:+ic+! 6is;='B! '/e's! '/e! %se6! 3#/!
;/i?'5e!i13#/m'5i#1!'16!:+ic+!6is;='B!'/e's!'/e!%se6!3#/!;%0=ic!i13#/m'5i#1!5+'5!mi)+5!0e!
s+'/e6!:i5+!'!;'/5ic%='/!%se/.!
T+e!c#13i)%/'5i#1!#3!5+e!6is;='B!'16!5+e!m's$!is!'=#1)!5+e!s'me!=i1es!'s!5+e!N==%si#1X#=e-!'!
s5e/e#sc#;ic!6is;='B!sBs5em!3#/!m%=5i;=e!%se/s!(4i5'm%/'!e5!'=.-!2001)-!'=5+#%)+!s5e/e#sc#;ic!
im')es! '/e! 1#5! s+#:1! i1! 5+is! c#13i)%/'5i#1.! N1! N==%si#1X#=e! 5+e! #?e/=';;i1)! #3! im')e!
6/':i1)!'/e's!'m#1)!'6L'ce15!%se/s!:'s!'!:e'$1ess-!:+ic+!5+e!6esi)1!5/ie6!5#!'?#i6.!N1!#%/!
c%//e15!6is;='B!sBs5em!5+is!:e'$1ess!is!5%/1e6!i15#!'!$eB!6esi)1!3e'5%/e.!

!
3.2 System Configuration and Application Example 

T+e!;/#;#se6!me5+#6!is!im;=eme15e6!0B!%si1)!'!Wf<i1c+!c#1?e15i#1'=!6is;='B!sBs5em-!i.e.-!
bD]Mg!(b'/c#)-! 5#! s+#:! 5+e!e33ec5i?e1ess!#3! 5+e!me5+#6.!T+e!6is;='B! sBs5em!%se6! i1! 5+e!
5/i'=!sBs5em!+'s!'!1-3W0<mm<:i6e!'16!1-020<mm<6ee;!6is;='B!s%/3'ce-!'16!5+e!+ei)+5!#3!5+e!
6is;='B! s%/3'ce! 3/#m! 5+e! 3=##/! is! 1-000!mm.! T+e! 6is;='B!m's$! is! ;='ce6! #?e/! 5+e! 6is;='B!
s%/3'ce!'5!'!6is5'1ce!#3!150!mm.!T+e!/'6i%s!#3!5+e!6is;='B!m's$!+#=e!is!200!mm.!V'c+!%se/Os!
+e'6!;#si5i#1! is! 5/'c$e6!0B!'1!N15e/se1se!N.<W00!A'/$!2!.#1iSisc-!:+ic+! is!'1!'c#%s5ic!3S!
;#si5i#1'=!5/'c$e/.!T+e!sBs5em!c#13i)%/'5i#1!is!s+#:1!i1!7i).!2.!Xe/e-!'!?'/ie5B!#3!i15e/'c5i#1!
6e?ices! c'1! 0e! c#1si6e/e6! 3#/! m'1i;%='5i1)! #0Lec5s.! N1! 5+is! ;/#5#5B;e-! '! )'me! c#15/#==e/!
(.Mg&!S%'=s+#c$2)!is!%se6!3#/!e'c+!%se/!5#!m'1i;%='5e!#0Lec5s.!
7i)%/e!3!s+#:s!'1!e>'m;=e!#3!';;=Bi1)!5+e!.+'/e68e==!sBs5em!5#!'!)##6s<0'/5e/!5's$.!T+/ee!
%se/s!(1'me6!]e6-!h/ee1-!'16!b=%e-!3/#m!=e35!5#!/i)+5)!'/e!e>c+'1)i1)!misce=='1e#%s!)##6s!
(s%c+! 's! %se6! :'5c+es-! 5e=e?isi#1s-! Le'1s-! '16! s#! #1)! 0B! %si1)! 5+ei/! ;/i?'5e! '16! ;%0=ic!
6is;='B!'/e's!e33ec5i?e=B.!N1!5+is!e>'m;=e-!e'c+!%se/!+'s!+is!#:1!misce=='1e#%s!)##6s!5#!0e!
e>c+'1)e6! i1! +is! ;/i?'5e!6is;='B! '/e'-! '16!m#?e! 5+e! ';;/#;/i'5e! #1es! 5#! 5+e! '/e'! s+'/e6!
:i5+! '! ;'/5ic%='/! ;e/s#1! :+#! is! i15e/es5e6! i1! 5+e! e>c+'1)e.! V'c+! %se/! c'1! see! 5+e! #5+e/!
;'/5ici;'15sO! 3'ces-! '16! 5+e! 1e)#5i'5i#1s! ;/#)/ess! 5+/#%)+! eBe! c#15'c5! '16! +'16i0#6B!
)es5%/es-!:+ic+! ;/#?i6es! s%05=e! c#mm%1ic'5i#1! c%es.!D! %se/! 6e5e/mi1es! 5+e! 0es5! ;'/51e/!
:i5+! :+#m! 5#! e>c+'1)e! i13#/m'5i#1! 0B! c+'1)i1)! +is! s5'16i1)! ;#si5i#1! '16! 3'ce<5#<3'ce!
c#mm%1ic'5i#1! %si1)! #/'=! c#1?e/s'5i#1.! 7i)%/e! 3! s+#:s! '! 5+e! )/ee1! %se/! s5'16i1)! '5! 5+e!
ce15e/-!c#1si6e/i1)!:i5+!:+ic+!;'/51e/!5#!e>c+'1)e!0B!c#m;'/i1)!#33e/e6!)##6s!6is;='Be6!
#1!5+e!#?e/=';;i1)!'/e's!:i5+!=e35!%se/!(]e6)!'16!/i)+5!%se/!(b=%e).!T+e!5#;!5+/ee!im')es!i1!
7i).!3!'/e!%se/Os!?ie:s!3#/!]e6-!h/ee1-!'16!b=%e!(/i)+5-!mi66=e!'16!=e35-!/es;ec5i?e=B).!
!

########### !
7i).!2.!.Bs5em!c#13i)%/'5i#1! ! !!!!7i).!3.!D!)##6s<0'/5e/!';;=ic'5i#1!
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4. Strategic Negotiations 
!

4.1 Study in Real World 

N1! #/6e/! 5#! 0e55e/! %16e/s5'16! 5+e! c+'/'c5e/is5ics! '16! 3'c5#/s! 5+'5! i13=%e1ce! s5/'5e)ic!
1e)#5i'5i#1s! 6%/i1)! 3'ce<5#<3'ce! c#=='0#/'5i#1-! :e! c#16%c5e6! '1! #0se/?'5i#1'=! s5%6B! i1!
?'/i#%s! c#=='0#/'5i?e! se55i1)s! '5! '! /e'=<:#/=6! 5'0=e.!T+e! /es%=5s!#3! 5+is! s5%6B!:e/e!%se6! 5#!
+e=;!3#c%s!#%/!s5%6B!#3!'!6i)i5'=!5'0=e.!
!

4.1.1 Task and Method 

8e!6esi)1e6!5+/ee!s5/'5e)ic!5's$s!3#/!)/#%;s!#3!3#%/!5#!si>!;e#;=e!'5!'!si1)=e!5'0=e.!T+e!5's$s!
:e/e!6esi)1e6!5#!=e?e/')e!?'/i#%s!5B;es!#3!6i)i5'=!5'0=e5#;!se55i1)s.!8e!:e/e!i15e/es5e6!i1!
5+/ee!5B;es!#3!1e)#5i'5i#1s\!;%0=ic<s;'ce!1e)#5i'5i#1s!=i$e!#1!'1!'%c5i#1!3=##/-!s+'/e6<s;'ce!
1e)#5i'5i#1s! =i$e! #1! '! 5/'6i1)! 3=##/-! '16! s+'/e6<;%0=ic! 1e)#5i'5i#1s! =i$e! i1! '! 0#'/6/##m!
mee5i1).!
!"#$%&'!Xe/e!;'/5ici;'15s!0%i=6!'!s5#/B!0'se6!#1!'!)i?e1!5+eme!#1!'!='/)e!s+ee5!0B!=i1$i1)!10!
im')es!i15#!'!s5#/B0#'/6.!V'c+!;'/5ici;'15!:'s!)i?e1!10!6i33e/e15!im')es!3/#m!:+ic+!5+eB!
+'6!5#!se=ec5!3i?e!5#!+e=;!0%i=6!5+e!s5#/B.!D35e/!se=ec5i1)!5+ei/!im')es-!e'c+!;'/5ici;'15!+'6!5#!
c#1?i1ce! 5+e! #5+e/s! 5#! %se! 's!m'1B! #3! 5+ei/! 3i?e! se=ec5e6! im')es! 's! ;#ssi0=e! 5#! c/e'5e! 5+e!
s5#/B!=i1e.!.i1ce!5+e/e!:e/e!#1=B!10!s;#5s!'?'i='0=e!3#/!5+e!s5#/B0#'/6-!1#5!'==!im')es!3/#m!'==!
;'/5ici;'15s!m'6e! 5+ei/!:'B! i15#! 5+e!s5#/B0#'/6.!a'/5ici;'15s!:e/e! i1s5/%c5e6! 5#!0%i=6! 5+e!
s5#/B0#'/6! :i5+! 5+e! i15e15i#1! #3! %si1)! 's! m'1B! #3! 5+ei/! im')es! 's! ;#ssi0=e.! T+is! 5's$!
/eR%i/es!%se/s! 5#!1e)#5i'5e! s5/'5e)ic'==B! i1! 5+e!;%0=ic! s;'ce!:+e/e!e?e/B#1e!c#%=6!#0se/?e!
'16!i15e/'c5!:i5+!e?e/B#1e!e=se.!!
!"#$%('!T+e!;/im'/B!#0Lec5i?e!#3!5+is!5's$!:'s!5#!e>'mi1e!s5/'5e)ic!1e)#5i'5i#1s!:+e1!%se/s!
+'?e! 5#!;e/3#/m! s+'/e6<;%0=ic! 1e)#5i'5i#1s!:i5+! se?e/'=!6i33e/e15!;'/51e/s! '5! '! 5'0=e.! T+e!
5's$! is! simi='/! 5#! 5+e! 3i/s5!#1e-!0%5!;'/5ici;'15s!0%i=6! 5:#!sm'==! s5#/ies!'16!c#m0i1e! 5+em!
i15#! '! 0i)! s5#/B! 0B! '66i1)! '1! im')e! '5! 5+e! e16.!Ds!:i5+!T's$! 1-! '35e/! se=ec5i1)! 5+ei/! 3i?e!
im')es-!;'/5ici;'15s! '/e!6i?i6e6! i15#! 5:#!)/#%;s!'16!'s$e6! 5#!0%i=6! 5:#!sm'==! s5#/ies.! N1!
5+is!5's$-! 5+e!s5#/B!0%i=5!0B!e'c+!)/#%;!m%s5!+'?e!ei)+5! im')es-!s#!e'c+!;'/5ici;'15!+'s!5#!
c#1?i1ce! 5+e! #5+e/s! 5#! %se! 's!m'1B! #3! 5+ei/! #:1! 3i?e! se=ec5e6! im')es! 's! ;#ssi0=e! 3#/! 5+e!
s5#/B0#'/6.!T+e1-!#1e!im')e!#%5!#3!5+e!/em'i1i1)!im')es!+'s!5#!0e!se=ec5e6!5#!se/?e!'s!'!=i1$!
0e5:ee1!5+e!5:#!s5#/ies.!a'/5ici;'15s!5/B!5#!c#1?i1ce!e'c+!#5+e/!5+'5!#1e!#3!5+ei/!#:1!im')es!
0es5!/e;/ese15s!5+e!5:#!s5#/ies.!T+is!5's$!/eR%i/es!5+e!%se/s!5#!1e)#5i'5e!:i5+!;'/51e/s! i1!'!
6B1'mic'==B!c/e'5e6!s+'/e6!s;'ce!3#==#:e6!0B!1e)#5i'5i#1s!i1!5+e!;%0=ic!s;'ce.!!
!"#$% )'! T+e! 5+i/6! 5's$! :'s! '! c'/6! )'me! c'==e6! Pai5Q! 5+'5! %ses! 52! ;='Bi1)! c'/6s.! V'c+!
;'/5ici;'15!s5'/5s!:i5+! 3i?e!c'/6s!'16!#1e!c'/6! is!;='ce6! 3'ce<%;! i1! 5+e!ce15e/!#3! 5+e! 5'0=e.!
a'/5ici;'15s! 5'$e! 5%/1s! e>c+'1)i1)! c'/6s! 5#! 'cR%i/e! '! +'16! c#1sis5i1)! #3! 3i?e! c'/6s! #3! '!
simi='/!s%i5!('!3=%s+!i1!a#$e/).!T+e/e!'/e!5:#!:'Bs!5#!e>c+'1)e!c'/6s!<!;'/5ici;'15s!c'1!ei5+e/!
s:';!#1e!#3! 5+ei/! #:1!c'/6s! 3#/! 5+e! c'/6! i1! 5+e! ce15e/! #3! 5+e! 5'0=e!#/! c'1! c+##se! '1#5+e/!
;'/5ici;'15!:i5+!:+#m!5#!1e)#5i'5e!'16!5/'6e.!N1!5+e!sec#16!c'se-!ei5+e/!#3!5+e!;'/5ici;'15s!
c'1!/eLec5!5+e!1e)#5i'5i#1!0e3#/e!5+e!5/'1s'c5i#1!is!c#m;=e5e6.!T+is!)'me!e>'mi1es!s5/'5e)ic!
1e)#5i'5i#1s!:+e1!;'/51e/s!%se!;/i?'5e!s;'ces!i1!c#1L%1c5i#1!:i5+!s+'/e6!s;'ces!5#!e1)')e!
:i5+!1e)#5i'5i1)!;'/51e/s.!
a'/5ici;'15s! '16!Ae5+#6\! .i>! )/#%;s! ;'/5ici;'5e6! i1! 5+is! s5%6B! i1! '! 0e5:ee1! ;'/5ici;'15s!
6esi)1.!7#/!T's$s!1!'16!2-!e'c+!)/#%;!c#1sis5e6!#3!3#%/!;'/5ici;'15s.!T's$!3!c#1sis5e6!#3!#1e!
)/#%;!#3!3#%/!'16!#1e!)/#%;!#3!si>!;'/5ici;'15s.!D==!2W!;'/5ici;'15s!:e/e!%1i?e/si5B!s5%6e15s!
')e6!24<30!'16!i1c=%6e6!0#5+!3em'=es!'16!m'=es!#3!?'/Bi1)!e5+1ic!#/i)i1s.!a/i#/!5#!5+e!5's$-!
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e'c+! )/#%;! /ecei?e6! i1s5/%c5i#1s! #1! +#:! 5#! ;e/3#/m! 5+e! 5's$.! T's$s! 1! '16! 2! ='s5e6! 15!
mi1%5es! e'c+-! :+e/e's! T's$! 3! ='s5e6! ';;/#>im'5e=B! 30! mi1%5es.! S%/i1)! e'c+! 5's$-!
;'/5ici;'15s!:e/e!c#m3#/5'0=B!se'5e6!'/#%16!5+e!5'0=e.!!
D==!sessi#1s!:e/e!?i6e#5';e6!'16!'1'=BEe6!5#!c#m;'/e!'16!c#15/'s5!5+e!s+'/i1)!#3!0#5+!5+e!
5'0=e5#;!:#/$s;'ce!'16!5+e!#0Lec5s!#1!5+e!5'0=e.%%
!

#
7i).!4.!b%i=6i1)!'!s5#/B!i1!T's$!1!(=e35)-!0%i=6i1)!s5#/ies!i1!)/#%;s!i1!T's$!2!(mi66=e)-!'16!
;='Bi1)!'!c'/6!)'me!c'==e6!Pai5Q!i1!T's$!3!(/i)+5).!

!
4.1.2 Results and Discussion 

7i)%/e!4!s+#:s!'!s1';s+#5!#3!e'c+!5's$.!b'se6!#1!5+e!'1'=Bsis!#3!5+e!?i6e#-!:e!#0se/?e6!5+'5!
;'/5ici;'15s!:e15!5+/#%)+!5+/ee!s%ccessi?e!s5')es!:+e1!'cc#m;=is+i1)!s5/'5e)ic!1e)#5i'5i#1\!
Timi1)-!V;is5emic!Dc5i#1!'16!a/#;#si5i#1!V?'=%'5i#1.!
!*+*,-'!C';5%/i1)! '16! /e5'i1i1)! '55e15i#1! is! im;#/5'15! 3#/! s5/'5e)ic! 1e)#5i'5i#1s.! N1! /e'=<
:#/=6! se5%;s-! 5+is! is! =e35! 5#! 5+e! c+'/ism'!#3! 5+e!%se/.! .#!%se/s! 1ee6! 5#! i15e//%;5! '16!)'i1!
#5+e/sO! '55e15i#1! 5#! 0e! '0=e! 5#! e33icie15=B! 1e)#5i'5e.! N1! T's$s! 1! '16! 2-! ;'/5ici;'15s! +'6! 5#!
c#1?i1ce!#5+e/s!5#!%se!'s!m'1B!#3!5+ei/!#:1!3i?e!se=ec5e6!im')es!'s!;#ssi0=e.!T+e!ce15e/!#3!
5+e!5'0=e!(;%0=ic!s;'ce)!'16!5+e!s;'ces!s%//#%16i1)!'16!0e5:ee1!;'/5ici;'15s!(s+'/e6!s;'ce)!
:e/e!%se6!5#!;e/3#/m!5+e!m'i1!'c5i?i5ies.!S%/i1)!1e)#5i'5i#1!(:+e1!'!;'/5ici;'15!s%))es5e6!
5+e!%se!#3!+isi+e/!#:1!im')e!3#/! 5+e!s5#/B)-! i5!:'s!#0se/?e6!5+'5! 5+e!;'/5ici;'15!s:i5c+e6!
3/#m!+is!;e/s#1'=!s;'ce!5#!;%0=ic!s;'ce!m'1B!5imes!(f1.Wj!#3!5+e!5#5'=!1e)#5i'5i#1s-!'16!5+e!
1e)#5i'5i#1! :i5+! c#1?e/s'5i#1s! :'s! 34.`j! #3! 5+ese! 1e)#5i'5i#1s).! 7#/! e>'m;=e-! :+e1! 5+e!
;'/5ici;'15s! 6isc%sse6! 5/'1s;#/5'5i#1! i1! 5+ei/! s5#/B-! #1e! ;'/5ici;'15! s%))es5e6! %si1)! '1!
im')e!#3!s+i;s! i1s5e'6!#3!'1! im')e!#3!'i/;='1es.!Xe! 5/ie6!5#!)'i1! 5+e!#5+e/sO!'55e15i#1!'16!
1e)#5i'5e6! s5/'5e)ic'==B! 0B! m#?i1)! 5+e! im')es! 0'c$<'16<3#/5+! 0e5:ee1! 5+e! ;e/s#1'=! '16!
;%0=ic!s;'ces.!!
N1! T's$! 3-! i5!:'s! 6i33ic%=5! 3#/! ;'/5ici;'15s! 5#! 0e! 5ime! e33icie15-! 0ec'%se! #3! 5+e! 5%/1<5'$i1)!
1'5%/e! #3! 5+e! )'me.! a'/5ici;'15s! c#%=6! s;ec%='5e! #1! :+ic+! s%i5s! :e/e! 0ei1)! c#==ec5e6! 0B!
#0se/?i1)! 5+e! c'/6! i1! 5+e! ;%0=ic! s;'ce! #/! 5+e! c'/6s! /eR%es5e6! 3#/! e>c+'1)e.! Ses;i5e! 5+e!
=imi5e6!?'=%e!#3!5imi1)!i1!5+is!5's$-!:e!3#%16!5+'5!;'/5ici;'15s!:e/e!c#1sci#%s!#3!5+e!?'=%e!
#3! 5imi1).! A#s5! #35e1! ;'/5ici;'15s! i16ic'5e6! 5+ei/! se1se! #3! %/)e1cB! #/! ;/e;'/e61ess! 0B!
m#?i1)!5+ei/!1e>5!c'/6!(3'ce<6#:1)!i15#!'!m'$e<s+i35!;e/s#1'=!s;'ce.!!
./*#01+*2%320*4,#'!4i/s+!'16!A')=i#!i15/#6%ce6!5+e!i6e'!#3!e;is5emic!'c5i#1s!5#!%16e/s5'16!
+#:!%se/s!;e/3#/m!ce/5'i1!'c5i#1s!5#!im;/#?e!5+ei/!c#)1i5i#1!#3!5+e!:#/=6!(4i/s+!T!A')=i#-!
1``4).!T+eB!'/)%e! 5+'5! e;is5emic!'c5i#1s!'/e!;+Bsic'=! 'c5i#1s! 5+'5!%se/s!;e/3#/m! 5#! /e6%ce!
5+e!mem#/B-!1%m0e/!#3!s5e;s!#/!;/#0'0i=i5B!#3!e//#/! i1?#=?e6!i1!'!me15'=!c#m;%5'5i#1.!N1!
#%/!5's$-!:e!3#%16!5+'5!;'/5ici;'15s!;e/3#/me6!5+/ee!5B;es!#3!e;is5emic!'c5i#1s\!i)!c+ec$i1)!
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5+e!6e5'i=s!#3!im')es!#/!5+e!c'/6Os!s%i5!/e;e'5e6=B-!ii)!s+%33=i1)!5+e!im')e!:i5+!1#!';;'/e15!
/e's#1!#/!/e'//'1)i1)!c'/6!;#si5i#1s!i1!#/6e/!#3!s%i5!i1!;/e;'/'5i#1!3#/!5+e!1e>5!1e)#5i'5i#1-!
'16! iii)! +esi5'5i1)! '16! s+%33=i1)! 5+e! im')e! '16! c'/6! /e;e'5e6=B! L%s5! 0e3#/e! s5'/5i1)! '!
1e)#5i'5i#1.! D==! ;'/5ici;'15s! ;e/3#/me6! 5+ese! 'c5i#1s-! :+ic+! e1'0=e6! 5+em! 5#! c/e'5e! '!
s5/'5e)B!#/!'!;='1<#3<'55'c$!i1!se?e/'=!;='ces.!
8e! 3#%16! 5+'5! ;'/5ici;'15s! 3/eR%e15=B! ;e/3#/me6! e;is5emic! 'c5i#1s! 0e3#/e! i1i5i'5i1)! #/!
5e/mi1'5i1)! '! 1e)#5i'5i#1.! 7#/! e>'m;=e-! i1! T's$s! 1! '16! 2-! ;'/5ici;'15s! #35e1! '//'1)e6! 5+e!
im')es! :i5+! 5+e! s5#/B=i1e! i1! 5+ei/! mi16! '16! 5/ie6! 5#! '6?#c'5e! %se! #3! 5+ei/! #:1! im')e!
5+/#%)+!/e;e'5e6!s+%33=i1)!m#5i#1s!6%/i1)!6isc%ssi#1!#3!5+e!s5#/B.!N1!T's$!3-!:e!#0se/?e6!
5+'5! ;'/5ici;'15s! c+ec$e6! '! c'/6Os! s%i5! e16=ess=B! :+i=e! ':'i5i1)! 5+ei/! 5%/1! '16! '=s#!
/e'//'1)e6!5+e!c'/6Os!;#si5i#1!:+e1!c#m;'/i1)!5+ei/!#:1!c'/6s!'16!5+e!c'/6!i16ic'5e6!3#/!
e>c+'1)e.! T+eB! '=s#! /e'//'1)e6! 5+e! c'/6Os! ;#si5i#1! '35e/! e>c+'1)e! i1! ;/e;'/'5i#1! 3#/! 5+e!
1e>5! 1e)#5i'5i#1.! T+eB! :e/e! #35e1! #0se/?e6! 5#! +esi5'5e! #/! /ec#1si6e/! 5+ei/! m#?e! :+e1!
s5'/5i1)!5+e!1e)#5i'5i#1.!
P64/4#*0*4,%.7"89"0*4,'!8e! 3#%16! 5+'5! 5+e/e!:e/e! 5:#! s5e;s! i1! e?'=%'5i1)! 5+e!?'=%e!#3! '!
;/#;#si5i#1! 5#! 5+e! c%//e15! 1e)#5i'5i#1.! T+e! i1i5i'=! s5e;! is! '! c#'/se! )/'i1! e?'=%'5i#1! #3! 5+e!
?'=%e! #3! 5+e! 1e)#5i'5i#1.! N5!me'1s! 5+'5! '!6ecisi#1! is! /e'c+e6!:i5+#%5!m%c+! c#1si6e/'5i#1-!
'16!5+e!#0Lec5!#3!1e)#5i'5i#1!is!ei5+e/!6eeme6!5#!0e!;#5e15i'==B!?'=%'0=e!#/!1#5!i15e/es5i1)!'5!
5+e!c%//e15!m#me15.!T+e!sec#16!s5e;!is!'cce;5i1)!5+'5!5+e!#0Lec5!c#%=6!+'?e!;#5e15i'=!?'=%e!
'16!;e/3#/mi1)!'!6e5'i=e6!e>'mi1'5i#1!#3!i5s!?'=%e!5#!5+e!c%//e15!1e)#5i'5i#1.!
7#/!e>'m;=e-!i1!0%i=6i1)!'!s5#/B-!:+e1!'!;'/5ici;'15!s%))es5e6!'!6i33e/e15!;=#5!3#/!5+e!s5#/B!
0B!%si1)!+is! #:1! im')es-! +e! 5/ie6! 5#! i16ic'5e!+is! im')e! 5#! 5+e! #5+e/s! ?i'!+'16! '16!0#6B!
)es5%/es!5+'5!;#i15e6!5#!5+e!im')es!i1!+is!#:1!;e/s#1'=!s;'ce!(23.1j!i1!T's$!1-!'16!ff.`j!i1!
T's$!2).!M5+e/!;'/5ici;'15s!/ec#)1iEe6!+is!'c5i#1s!'16!e?'=%'5e6!+is!;/#;#s'=!i1!'!5:#<s5e;!
;/#cess.!N3!5+e!i1i5i'=!e>'mi1'5i#1!s%))es5s!5+'5!5+e!;/#;#s'=!is!'55/'c5i?e-!+e!is!'==#:e6!5+e!
#;;#/5%1i5B! 5#!;='ce! 5+e! im')es! i1! 5+e!;%0=ic! s;'ce! (T's$!1)!#/! 5+e! s+'/e6!s;'ce! (T's$!2)-!
'16!5+e1!;/ese15!+is!c'se!5#!3%/5+e/!5+e!6isc%ssi#1!'16!e?'=%'5i#1.!T+ese!'c5i#1s!:e/e!#35e1!
#0se/?e6!'16!c#1si6e/e6!5#!0e!'!m#/e!%se3%=!me5+#6!3#/!e33icie15!c#=='0#/'5i#1.!N1!T's$!3-!
5+e!c'/6s!i15/#6%ce6!3#/!5/'1s'c5i#1!:e/e!c'/e3%==B!;='ce6!i1!3/#15!#3!5+e!#5+e/!;'/5ici;'15!0B!
5+e! )i?i1)! ;'/5ici;'15! (f4.3j! #3! 5+e! 5#5'=! 1e)#5i'5i#1s).! T+e! e>c+'1)e6! c'/6! :'s! %s%'==B!
R%ic$=B!e?'=%'5e6!i1!5+e!/ecei?i1)!;'/5ici;'15Os!;e/s#1'=!s;'ce!(3's5!i1i5i'=!e?'=%'5i#1).!N3!5+is!
c'/6! :'s! /eLec5e6-! i5! :'s! m#?e6! 0'c$! 5#! 5+e! ;e/s#1'=! s;'ce! #3! 5+e! )i?i1)! ;'/5ici;'15.!
X#:e?e/-!i3!5+e!c'/6!:'s!1#5!imme6i'5e=B!/eLec5e6-!i5!:'s!m#?e6!5#!5+e!;/i?'5e!s;'ce!:+e/e!
i5!:'s!e?'=%'5e6!')'i1-! 5+is! 5ime!m#/e!c'/e3%==B! i1!c#m;'/is#1!:i5+!5+e!#5+e/!c'/6s! i1! 5+e!
+'16.!T+e1! i3! 5+is!c'/6!:'s!1#5!'cce;5e6!3#/!e>c+'1)e-! i5!:'s!m#?e6!0'c$!5#! 5+e!;e/s#1'=!
s;'ce!#3!5+e!)i?i1)!;'/5ici;'15.!
S9++"6;'!N1!'==!5's$s-!:e!#0se/?e6!5+e!'0#?e!seR%e1ce!#3!'c5i#1s!3#/!s5/'5e)ic!1e)#5i'5i#1s.!
N1!)e1e/'=-!%se/s!/e=B!'!=#5!#1!5+ei/!;e/s#1'=!s;'ce!5#!e33ec5i?e=B!5ime!5+e!1e)#5i'5i#1!'16!%se!
?'/i#%s!3#/ms!#3!+'16!'16!0#6B!)es5%/es!5#!6/':!'55e15i#1!5#!5+ei/!;/#;#si5i#1!#/!e?'=%'5e!
'1#5+e/!%se/Os!;/#;#si5i#1.!

!
4.2 Study at Digital Table 
!

N1! #/6e/! 5#! 3%/5+e/! e>;=#/e! 5+e! seR%e1ce! #3! 'c5i#1s! 3#/! s5/'5e)ic! 1e)#5i'5i#1s! '16! e>'mi1e!
simi='/i5ies! '16! 6i33e/e1ces! 0e5:ee1! 6i)i5'=! '16! /e'=<:#/=6! 5'0=e5#;! 1e)#5i'5i#1s-! :e!
c#16%c5e6!'!simi='/!s5%6B!%si1)!6i)i5'=!se5%;s.!
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4.2.1 Task and Method 

M%/! s5%6B! i1! 6i)i5'=! se5%;s! i1?#=?e6! #0se/?i1)! si>! )/#%;s! (3#%/! ;'/5ici;'15s! e'c+)!
;e/3#/mi1)!i1!5+e!s'me!se55i1).!8e!c'//ie6!#%5!#%/!#0se/?'5i#1s!%si1)!5+/ee!6i)i5'=!5'0=e5#;s!
i1s;i/e6!0B!e>is5i1)!sBs5ems.!D==!e>;e/ime15'=!se5%;s!%se6!'!5'0=e!#3!siEe!12W1$1530!sR!mm!
'16!'!+#/iE#15'=!6is;='B!#3!siEe!W35k1030!sR!mm.!Zse/s!c#%=6!s5'16!c#m3#/5'0=B!i1!3/#15!#3!
5+e!5'0=e.!T#!$ee;!5+e!5#5'=!e>;e/ime15!5ime!5#!'!/e's#1'0=e!'m#%15-!:e!/es5/ic5e6!5+e!5's$!5#!
T's$! 1! #3! 5+e! /e'=<:#/=6! se5%;.! .imi='/! 5#! T's$! 1-! 40! im')es! :e/e! %se6! 3#/! e'c+! 5's$.!
a'/5ici;'15s!:e/e! #1=B! '==#:e6! 5#! c+'1)e! im')e! =#c'5i#1sc! 1#! #5+e/! im')e!m'1i;%='5i#1s!
:e/e!'==#:e6.!!
D5! 5+e! 0e)i11i1)! #3! e'c+! sessi#1-! 5+e! )/#%;s! :e/e! )i?e1! i1s5/%c5i#1s! i16ic'5i1)! +#:! 5#!
;e/3#/m! 5+e! 5's$.! 7#==#:i1)! 5+e! i1s5/%c5i#1s-! 5+e! ;'/5ici;'15s! +'6! '! 5+/ee<mi1%5e! ;/'c5ice!
sessi#1! 0e3#/e! 0e)i11i1)! 5+e! e>;e/ime15'=! 5's$! #1! e'c+! se5%;.! 7#/! e'c+! se5%;-! 5+e! 5's$!
6%/'5i#1!:'s!15!mi1%5es.!
!

#
!!!!!!!!!(')!Z0iT'0=e<N1s;i/e6!!!!!!!!!!(0)!Si'm#16T#%c+<N1s;i/e6!!!!!!!!!!!!!!!!!(c)!.+'/e68e==!
7i).!5.!T+/ee!6i)i5'=!se5%;s.!

!
4.2.2 Tabletop Setups 

7i)%/e! 5! s+#:s! 5+e! 6i33e/e15! e>;e/ime15'=! se5%;s! #1! 5+e! 5'0=e.! T+e! 5+/ee! 6i)i5'=! 5'0=e5#;!
sBs5ems!:e/e!i1s;i/e6!0B!Z0iT'0=e!(.+e1!e5!'=.-!2003)-!Si'm#16T#%c+!(Sie5E!T!Gei)+-!2001)!
'16!.+'/e68e==.!T+ese!sBs5ems!:e/e!c+#se1!3#/!5+ei/!6i33e/e15!%se!#3!;/i?'5e-!;e/s#1'=!'16!
s+'/e6!s;'ces.!!
<=*!"=81>?,#/*61@'! 7i)%/e! 5(')! s+#:s! 5+e! 6i)i5'=! se5%;! i1s;i/e6! 0B! 5+e!Z0iT'0=e! sBs5em.!
T+is! sBs5em!%ses! 3#%/! sm'==! c#m;%5e/s! (5:#! 1#5e0##$s! '16! 5:#! 5'0=e5! c#m;%5e/s)! 's! 5+e!
%se/sO!;/i?'5e! s;'ce-! '16!e'c+!%se/Os! sc/ee1! 5#;! is! c#11ec5e6! 5#!'! ='/)e!6is;='B.!Zse/s!c'1!
+'16=e! 5+ei/! c#15e15s! #1! 5+ei/! #:1! sc/ee1!'s! ;/i?'5e! s;'ce! '16! 5/'1s3e/! 5+em! 5#! 5+e! ='/)e!
6is;='B!'s!;%0=ic!s;'ce!0B!m#?i1)!5+em!5#!5+e!5#;!#3!5+ei/!#:1!sc/ee1.!Vsse15i'==B-!%se/s!c'1!
%se! 5+e! ='/)e! 6is;='B! '16! 5+ei/! #:1! sm'==! c#m;%5e/s! se'm=ess=B-! 0%5! c'11#5! 'ccess! e'c+!
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5+ei/! ?ie:s! 5+/#%)+! 5+e! +#=e! #?e/=';.! T+e! #?e/=';;i1)! /e)i#1! c/e'5es! '! s+'/e6! s;'ce! 3#/!
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!
4.2.3 Results and Discussion 
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A*"+4,@!492B>?,#/*61@'!T+is!se5%;!'==#:e6!'==!;'/5ici;'15s!5#!see!'16!+'16=e!'==! im')es!
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:'s! 5+e! 3i/s5! s5e;! #3! e?'=%'5i#1! '16! :'s! /e;e'5e6! se?e/'=! 5imes! 0B! c+'1)i1)! ;'/51e/s.!
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!
5. Discussions 
!
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!

5.1 Real-world Setups vs. Digital Tabletop Setups 
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6. Conclusion 
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