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|yO|-=Q
Voting

|L} QWD » |r}rLD |=yxr�Ut ♦

%x=oQy CU= (consistent) Q=oR=U S (voting system) |yO|-=Q sDU}U l} “1

w ’OwW s}UkD =RHt |xawtHtQ} R wO x@ x=wNrO Qw]x@ Ag xOvyO|-=Q |=ypt=a |xawtHt •
’OwW |v=Um} |xOvQ@ x@ QHvt ’xawtHtQ} R Qy QO S \UwD xOW s=Hv= xv=o =OH |=yC=@=NDv= •

"Ovm ?=NDv= =Q |v=Um} |xOvQ@ R}v Ag pm |wQ S \UwD xOWs=Hv= ?=NDv= x=ou;

#CU= Q=oR=U (plurality) C} QFm = pmDwQB =}; “hr=”
#CU= Q=oR=U (Borda) =OQw@ pmDwQB =}; “?”

"O}vm x}HwD =Q OwN MU=B

M»»»U=B

w CU= xOW p}mWD pt=a n2 w n1 R= ?}DQD x@ xm OwW xDUmW Ag2 w Ag1 |xawtHtQ} R wO x@ Ag |xawtHt Qo = "xr@ “hr=”
u}=” OwW|t xOvQ@ Ag QO |-=Q n1w + n2w =@ w x=ou; ’OwW xOvQ@ |-=Q n2w w n1w =@ xawtHtQ} R wO Qy QO w |=O}Ov=m
Ovm ?Um Ag QO |-=Q n1c + n2c Ov=wD|t c Qo}O |=O}Ov=m Qy "“CU= (plurality) C} QFm = |yO|-=Q =Q} R CU= |y}O@

u; QO xm
n1c < n1w, n2c < n2w

=Q} R ’OwW xOvQ@ Ag QO Ov=wD|tv c u}=Q@=v@ "“CU= (plurality) C} QFm = |yO|-=Q =@ xawtHtQ} R wO Qy |xOvQ@ xm w |=Q@”

n1c + n2c < n1w + n2w.

"s} Q}o|t Q_v QO =Q =O}Ov=m Qy |=yxQtv ’=y|-=Q O=OaD |=Hx@ \ki ’CU= jwi OQwt x@=Wt pqODU= "xr@ “?”

�

|Q=QmD uwUv=v VwQ "CU= =OQw@ VQ=tW pmDwQB R= |=xDi=} Q}}eD pmW xm O} Q}o@ Q_v QO =Q (Nanson) uwUv=v |yO|-=Q sDU}U “2
xOv=t}k=@ |=y=O}Ov=m |=Q@ =OQw@ |=yR=}Dt= TBU "OwW|t hPL =OQw@ R=}Dt= u} QDtm =@ |=O}Ov=m s=o Qy QO w CU= (iterative)

"OwW|t Q=QmD =O}Ov=m l} uOv=t |k=@ =D Q=m u}= w &OvwW|t x@U=Lt OOHt

%O} Q@@ Q=mx@ ’OQ=O OwHw Q} R C=L}HQD =@ a, b, c =O}Ov=m 3 w pt=a 9 xm |D}akwt QO =Q uwUv=v |yO|-=Q sDU}U “hr=”

a ≻ b ≻ b C=L}HQD =@ pt=a 3 •

a ≻ c ≻ b C=L}HQD =@ pt=a 2 •

b ≻ c ≻ a C=L}HQD =@ pt=a 4 •

#CU}m xOvQ@
#=QJ #Ovm|t ?=NDv= jwi p=Ft QO =Q (condorcet winner) CUQwOv=m |xOvQ@ ’uwUv=v |yO|-=Q sDU}U =}; “?”
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%s} Q=O =Q c w b ’a |=O}Ov=m xU ’pw= s=o QO “hr=”

candidate a score: 3× 3+ 3× 2+ 1× 4 = 19

candidate b score: 2× 3+ 1× 2+ 3× 4 = 20

candidate c score: 1× 3+ 2× 2+ 2× 4 = 15

"OwW|t hPL c |=O}Ov=m ’u}=Q@=v@
%s} Q=O b w a |=O}Ov=m wO =@ swO s=o QO

candidate a score: 2× 3+ 2× 2+ 1× 4 = 14

candidate b score: 1× 3+ 1× 2+ 2× 4 = 13

"OwW|t xOvQ@ a |=O}Ov=m ’u}=Q@=v@

"OwW|t xOvQ@ “4 Q@=Q@ QO 5” c p@=kt QO w “4 Q@=Q@ QO 5” b p@=kt QO a =Q} R "CU= a |=O}Ov=m ’p=Ft u}= CUQwOv=m |xOvQ@ “?”
"Ovm|t ?=NDv= =Q =Q CUQwOv=m |xOvQ@ ,=ak=w ’uwUv=v |yO|-=Q sDU}U ’u}=Q@=v@

�

xOW xO=O ’“i pt=al} |=Q@l} Qy” ≻i K}HQD \@=wQ R= |=xawtHt ’“=y=O}Ov=m ” Ω =yOt;Q@ |xawtHt ’|yO|-=Q sU}v=mtl} “3
"Ov=OQo|tQ@ xOvQ@ u=wvax@ =Q ω ∈ Ω Ot;Q@ |yO|-=Q sU}v=mt s}vm|t ZQi "CU=

Qo = ω ≻′

i
ω′ s} Q=O ω′ ∈ Ω Qy |=Q@ w i pt=a Qy |=Q@ xm s} Q}o|t Q_v QO =Q ≻′

i
=Q O}OH K}HQD |x]@=Q xawtHt l} p=L

sU}v=mt xm OwW|t xDio x=ou; ’Ov=OQoQ@ xOvQ@ u=wvax@ ≻′

i
sy w ≻i \UwD sy =Q ω Ot;Q@ u=ty |yO|-=Q sU}v=mt Qo = "ω ≻i ω′

x�=Q= C=@F= u; |=Q@ ’CU= C@Ft MU=B Qo = #CU= =wvm} (plurality) C} QFm = |yO|-=Q sU}v=mt =}; "CU= (monotonic) =wvm}
"O}vR@Zkv p=Ft l} CQwY u}= Q}e QO ’O}yO@

M»»»U=B

"CU}v =wvm} (plurality) C} QFm = |yO|-=Q sU}v=mt
"CU= Q} R CQwY x@Zkv p=Ft l}

%O} Q}o@ Q_v QO Q} R CQwYx@ =Q K}HQD \@=wQ R= CUNv |xawtHt w O = {a, b, c} =yOt;Q@ R= |=xawtHt

a ≻ b ≻ c %pt=a 3
b ≻ c ≻ a %pt=a 2
c ≻ b ≻ a %pt=a 2

"CU= a Ot;Q@ ’xOvQ@
%O} Q}o@ Q_v QO =Q K}HQD \@=wQ R= xawtHt u}twO p=L

a ≻′ b ≻′ c %pt=a 3
b ≻′ c ≻′ a %pt=a 2
b ≻′ a ≻′ c %pt=a 2

"“a ≻i o′ Qo = a ≻′

i
o′ s} Q=O o′ ∈ O Ot;Q@ Qy |=Q@ w i pt=a Qy |=Q@ xm O}vm xHwD”

"CU= b Ot;Q@ xOvQ@ uwvm =
�
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