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Abstract

putational social choice is an interdisciplinary field of study at the interface of social choice theory and computer science

Social choice theory is concerned with the design and analysis of methods for collective decision making, Com-

and has attracted much attention from people working in artificial intelligence, economic and theoretical computer sci-
ence, promoting an exchange of ideas in both directions, On the one hand, it is concerned with the application of tech-
niques developed in computer science, such as complexity analysis or algorithm design, to study social choice mecha-
nisms. On the other hand, computational social choice is concerned with importing concepts from social choice theory in-
to computing,and especially social choice theory has since found its place as one of the fundamental tools for the study
of multiagent systems. Voting theory is one of the most important research topics in computational social choice cur-
rently. So the main topic for this paper is voting theory, which will be investigated from all sorts of angles, Firstly,some
popular voting procedures and formal framework of voting theory were introduced. Secondly, strategic manipulation and
ways of circumventing strategic manipulation were discussed, Then some of the problems associated with voting in com-
binatorial domains were highlighted,and several approaches that have been proposed to address them were introduced,
Finally,a number of additional topics in voting theory were touched briefly. Meanwhile, some future directions of voting
theory were also addressed shortly.
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FEEBRRFT M ST, A AL R B g £
AR & WE IR L A, KB ST nBABIRE AT
FEREZ R, AR 01 T RIFTERA & F. &
BFHAKESHBERTERR 25 HSRERE SR
X#FRL EHEARGR E A TE R SEsESA ST EE
WAERBR T EY  WREM Y & LA AT ERER
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FHRAMPANREFHLSABR(MHERE. . IME. TS 5%
Br) » LA R AN ) FE B AR BLECE 25 UL U R 2
At & 1E
HEMHIBEEMSHENEERRNEZ . BEH
SPERER, AMEMNARBNERX R &8 F TR
EFENBLTFMABREMNERE LK “E", EXLET
MAFIER B EHEE. BRI TR (social
choice theory) REMERFI B ERZ B P FEXF, 2
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MR A MBS MEEBEN—T2E, HokE
TR R AR RS SRR E M RGH &
B L SP RIS, LINEE R EARR MR LG SRS T #AT
PRI XT A EEMLLTES . —FE.#SEFEHEEE
REBIRAEXEREN AR NEFEFLATETER
WIS B~ H, i EIRE P U EERE 5HE&%EM
Bl A% 18] B , 51 20 2289 BB Ak R 40 K AL BR A D B R
ANEXEEFE N EREKNEE.

HEERELSHERSHREERRT MR IHE
#t£:3%# (Computational Social Choice, COMSOC) 138 X A,
HEEMEATIRR. . 2FMTRERREAESIETERS. &
3R, NTE BN AN TR S B JCAL AAMAS, ECAL
)WL COMSOCHE R — M BEE &, 63 £ T BT
20Ok ERE L AR BT JAAMAS HAR T L
COMSOC A LET 17T 2006 £, BHEBF—KHK
“UEMSREETHTS"ERATENR2R A TR
BERZEREREMAE LU RBEZRTRITHE 2R FH
EREFREREAFEE. B, COMSOC E#ERLE . £
ARG ARG TR S E B BH BUAE
EHH TR

HEHSEBEBERMXENHRM R KK 5K 4
#0901 F WS (voting theory) | ¥ 5 B £ (Gudgment aggre-
gation) . K4 BK ¥4 (stable matching) LA & /A ¥ 43 BL (Fair Divi-
sion), REHREERRNTHEENREETFH M EREG R
B REERETF, MTRESBAMMUN RS EEREZEER .08
AR REXNR, REPHELERE (dictatorship) . 3
#) (manipulation) ) & 41 & 38, ( combinatorial domains) %5 {F .
R EMISE WA BB A BRI w
BEREARENIR ARG IR P ANER R ERMEM
A REXAERAERGSENE BELANERERERE
SRR B XUR R 3 B R F R S R R e B A
BRITAEARYE R & B AR R VAT A RE 45 BUR A R ]
B, BN E 42 5 5E IS T R B (the stable marriage problem)
R — 2 2 L A R A K B ) RS 5 20 S 4 B U S v T T
BAERFRTFTERSEYE, TENAFREESENT
BEEEEZ MMM R, B U RS E P H b ME TS,
RLE 4 20 SRR A B BT R, T BLG 3 2618 @ #)
A EER—FFRABERE, HPHEREMNE FRESEY
BB T B ML B T R R SR EX R H A
Bk WA P B B e T i B B A B E R
FHAE TR, AT, BEER R B SREPRERE
AUERBEMHARNE, BHASOE U REEB R ERA
HitrEi k.

MBI mEE . E SR ERENR EEEDE
BWAFED . BRI SEFERBEMNE, XA ER
BEFE, ERABENEERR, #ITATFHEMN GRS, X
wEEES AR HNBE , BT R it Skt 8
ATEF B3 EA NSRS ES S RBTIEY , # T
AT R B E SR ULSS R — T BT AR
RS RREEMRRE N AEREEBHOERE; R
RS R RS0 BAER RIS BRI AE 2t
Wt SR P R TAN E 2R RRER AN

« 2.

BB N AR RIS T GRS . A, B
FUFETIA T HERLEFHPFRZ PO,

A0k USRS E T, M AR 2 R E N R
R NBF I RIS HIE A E R R R HE = b
HERF LR 4 BRI 485 B R Z A F Sl
HABMSERE, B/a M BRER KT S ER RN K
RS R RE.

2 BEAE

BEMFEABRED, X BRI IE MBS RN R E
(positional scoring rules) , ¥ i B2 E (staged procedures)
ML ED M T (Condorcet extensions) 3 25 3 M-
7.

E RSN & i B R E BB TET 4, R IEE S
ZOHRERME. BRAAKOHRRR . AE-FoEE s=
Grossn)  HRENTEBE s =0= 285, H s> &
EGEaREERHEIAE m MEETTAHET HEESE (18
RETRE] s: MR, FEREEFRE B R EWEER
K. MEF AT FHERE T IE @SN, e £
F# ZE (Plurality Rule) f9F 4161 & 4 (1,0,+++,0) ; Borda A1
KRS EEEm—1,m—2,,0); BRFE (veto rule) AR
ST A (L, 0, 1,00 ; 2 8 B (k-Approval Voting) (B<C
m) RS B (L, -y 16, 0,000,0),

s EER AL S RE T - REA RET%EIRER
R, BN AR EMBIIBIEARE. —R
P B (plurality with run-off) F4E &0t — AR 2 8%
B . REXMNEBRESHFHMEETMESET RN ZHRE
RFEBRLZNESE. AXTHRE -RNOEXNZHBRE,
RENBREFATESNREENRTFERE B THEEZ
BRI L — L4 , (EX R B SR 7T 88 ) BT AUE 2 (no-
show paradox)['* fY {5 L. B0 F 1L = (Single Transfer-
able Vote, STV) N T2 4 B E 7E e B vp b B R TEAT HE
. HPHA S - REmRE R EAERE NIRRT
BEERSEARIRE G 500 KM TN, B EERD
PR RARE P i, BEFRR BT R 2%
HipEENIE., BRAE 3 AL, RigBiEIREM 8
REHBER S M, Bk STV th2H 16 H A FEL
8

LEEY BANNZHEAR L G T FL 2 2 # N (Condorcet
Principle) (8t 3k, FLAEENN" R 18 thaf ik EH¥#
FIELERD N —FRERN, 2N R E LB
BEOETE 5 LM 5T A 8 R T A9 BT W Xt R AR AR e e B O PR
PR M FL 4 SEME # (Condorcet winner), BRFLEZEMEH
FERLEE— BEEFARFANEEHERFLELLE
Bk, B b AT BB HH 3 — B ER A 7L & 28 15 18 (Condorcet para-
dox) MIHESL. I7ER 1 FIFIMEREAS&H, FREE AB.C
A P R B, A . AS>B.B>CHIC>A, NV R R B E
B AR EERE AR EETES LHN—RZTXR,
ML, EWW A RAERES TR AN EREETE., X2
L. XHE2HIINEEHETHN.ARLZER
#& (B4R A Borda M5, EF AR B, i B FH A
ERBSHN £ B REMURIE, X B —HILEEFR.



#1 EBR44®@

REA # AB.C g
Ann A>B>C
Bob B>C>A

Cesar C>A>B

R2 RE4AED®

#E% 30 1 29 10 10 1
A A B B C C

HE B C A C A B
C B C A B A

HTAZEREHSA—EFE ARSI EEBERE
AR ERN R ESBRER I ZEYT BN
), i Copeland 30 M8 | Slater £ W"*1 | Kemeny #1297,

Young #LA . Dodgson #LA ,Banks $LR"™ S RFLLEY B
BN, SAEERER—-EFELLU. AZEENBA—F
B BB, B30 Borda MBI AR EFLEEREN , THE KL
B ER RS AN BRI EY R,

3 BREREMEANESR

REFHME A A THE 88 GTE RS R RS R,
FEXMN B REFEHITIE RN RER TS BRI E A
BERS, £ I FIHRER R AMAES (Formal Framework)
oL Z R FIFF T R E X T X T4 5 3 3 Capproval vot-
ing) . B = (cumulative voting) 8114 # = (range voting)
FRHYREEE, RT L AN ST LOHE AR,

#3 EFZHASHS

4 7 HE . A
#R N={1,-+,n} BEHHHBRE,
BEE X={x1+x2,%35*} BHRFHTRES;
R % LX) BREXLWAFEBF XA HARAGRIRE LOFH AT E;
1% ¥F 4 4 (preference profile) R=(R1,**,Rn) € L(X)N AT A E R AT EE, Ao b % F 4 4 (ballot profiles) ;
NEoy EAREECRPEFEERA x$E y LW AR AS,

# 4 18 F| % % (Social Welfare Function, SWF)
# 4 3t 4% % % (Social Choice Function, SCF)
#% E 1% ¥ (ballot language)

R M (tie-breaking)

F :LCON— LX)
F:LOON— 2X\{©}
B(X)
T.2X\{0} >~ X

A 3F 46 B AR ST By B AT

WELEE 1 2RSS LBA NI, TUFRRE - MR,
EREAAH RO RAET N RIT, HER G RENZRIRAR;
SRR ERBHSARBE, TR R BT BB — W R

3.1 8

BEBLHABAEES IEAFTE: (DATEEHE
(impossibility theorems), iR EHBE—HHEEAHHIRE
HBRERARTFEEH; (2) i £ PE (characterisation theorems) ,

FIRAE BB E —AAE LA BN — IR —RBERIE. X

B BRSO B R B IR A A R S RN R AR AR R
e, XBEABBRFARE—THLBENRYEBTETERLN,
B AR TE SR AL S48 F1] SRBAT BT 200 B0, i T DA e 0 38
BRI T RN FEUR D EBAZ R B ENE
Ko R4GHTHRFERRPHHSABRIF MR,

x4 BRRBERDPHLE

AN AR A
VEE:? . § .
(universal domain) HFREABEXEFATHNOATEAS L
B4 F(R1 sy Rn) =F(Rr(1) s*** s Retn) ) » HHLBHEY SWF G ML EHHERAE 2
(anonymity) HERAEEEELL » HHEEEHR.N-N; i,
3 F(n(R)) ==(F(R)), H#HOBHBIR SWFE - M EAFHR At
(neutrality) EFRALBARA A, o AEEEH.X - X; iy
4k & Ao ¥ xIREFEB={x}), HKATE-NMEAANSFE - HERASEL A
(non-imposition) #¥ R eLXON,x€X; — B
B Ji(YREFRO=R)), BEARRAEENARAL TRENRATLE
(dictatorships) 4 iEN,RELXON; RBS
— B Vy(NEe, ,, =N)=F(R) ={x}, BAFLURALRRBLEER - FRRAN R R LA A5
(unanimous) ## RELON, x,yeX; kR,
B & NR..,, =N—>y¢F(R), WRFALERFANBARA xR TFREAR y, M v

(Pareto condition)

3 4 o 0 o g 122-23]

(independence of irrelevant alternatives, IIA)
Bk
(resoluteness)
B gy e L24]
(liberalism)

LE: £8:4
(manipulable)

5 .98 (25

(strong monotonicity)

T AL

(positive responsiveness)

o 3t
(reinforcement)
£33

( continuity)

# 4 RELXON,x,yEX;

NRoyy =NEo.,, (6, 9) EF(RIS(x, 1) EF(R)),
£ R,RELXN,x,yeX;

IF(R)Y | =1,
;¥ FEAQHFEIH

GENR,,,,—»yEF(R) V GENE ., —~x@ F(R))

NR oy ENR~ ) AF(R) = {x}>F(R)={x},
## R,R'ELON, x,yEX;
NB oy ENR oy ACNR L ENR ) A
(x€F(R)—{x}=F(R",
£ x,v,2€X,R,R€LCON
F(R)NF(RH#ZP—~FR® R)=F(R)NFR"),
#£¥ R,RELXON
F(IN)={x}=>F(N*k@® N)Y={x},
EP N, NEFRHHER,xEX;

—RARBEGRA;
RULBHEYN AR T BEETA <y HFR 5%

RIIM xy HAEAX, TR R AR EAY
AELR;

ERERALTHR2ABAKWERS A A

G IBEBBITARER xfy, B i % x.y
WEARAEZ TR ABEHNERE;
HRREATALARARTREH SR EBERRRAR
EARMAH;

BELELRTRAFES x4, 0 x BRK

3

HEXSERTRAGAA < L THE x At #
LR HE—A,

iﬁﬁﬁﬁﬁﬂﬁ&%%%ﬁﬁiﬁtﬁﬁé#ﬁ&ﬁﬁ
HE xRER N — B BLFEBY kS x
EREHE NS N khE A2 EMHBRE;
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3.2 AWREER

Arrow EHPIB 2P E R SR BFELHBEELE
H, ENEXMUNAETESAREN SR AR BETH
IR RE.

EE 1 HSBEHETHERATET I EHERBR
N TA &SRR A BB R IR

Arrow FEWAF USRS —RE X B . B EHHE
KRTET 3 60F, BRA T2 R T LR 656 2 0 R4
&4 TA U RAEMBR M. Taylor MM Arrow 4T B 2
THEESERHN R ESR L, ki ERRIERT R E
H,

XFZER, Arrow BFF A H AR LB EBHAR S
BB BEERXETEANUEPEMA. Kirman # Sonder-
mannt®) §] A28 (ultrafilters) 8% &R IEB Arrow B,
Senl®] il 4 F “He R HE Y ” (decisive coalition) H A It Arrow E
4T TIEB™ ; Geanakoplos™ B 44 11 T 3 Ff 8] 4 A9 IE
B, S SR B9 —FE B i A “ X 5% R ” (pivotal voter)
R 7E Barbera 8 22 iy TRV 28l B 5t Arrow EFHEHFTT
EER; jAh, B S BB R ta g F R 23R % Arrow E AT
JIEBR , Nipkow"* ¥ Geanakoplos BJiE B B AR T & 1B i
B T H ISABELLE fr{#i Fif9iE 5 s Tang Al Lin® WP A 2
MRRE 3 MEEEN Arrow ERBFER T wEEZETH
FafE, e A SAT sREE%HE4T TR,

Arrow AU EEBEEEH R T HEL B P BRITERHE.
A & FAEMBHEZHEOTFE ZEBEEHEFEHAE
BT HR. Sen BT i B MG RIEFMHZRBFE
i3 2B 7] §E 2 B ; Gibbard 1 Satterthwaite W #2 H4 &
TR S IE MR R F B 4 Muller il Satterthwaite
MERBEIBRABHE. B ASEMERBERTE
G5 s Pini ZE AR T REFER TRATRETHE, RI
WMETHARTEEE B S £F FRBLIFRKRE,

3.3 HRER

MBHEAEEEEB R T ABZEMTE, BAHLE
HUNFEEEHEHEABTUBERENA M. 44,1
BEMARR B EIRMAERE, AEUTEHRRFRZ —, &
MU EFERN T ENETHENTE.

May %75 BI85 35 0 B A X 2 SO 3k 4T T A B4k %
¥ RA 2 MR et X B M6 F A S5 A R
I R B 4 P R E R D . Young W4 H T X
FIEMBAM AR, B HY B NERELEE—RIER
MMM A s R R EZ M. Pt msaE AR EL
DS, X B — AR 1R RS T B AR R AR A B AT,

ETRER A 7N HEHYE R (consensus) 1 “F 25~
(distance) R A HE IR, “AR"HBEMERHHE R
EWBRAS, BN ARE R YAERAS AR
Z5, M5 REASERRENE RSB ERE
B, EABHFEEEEILESERE My EEs .2
& —3 #% # (unanimous winner) (BT £ RADK & x HEESS
— ) Fi 4k —FHEFF (unanimous ranking) (B4 1 R A L AR
—B, P HES — RIETURME) 4 7. MARERKIT
A A2 $ 85 % (swap distance) #1143 BS ¥E & (discrete dis-
tance)®1 | ZWPEHIEM KA S R B R' BELH AL

o 4 o

LTS (R B/ E ;4> B E R R A B & PR [F) E R
HEE. ATERIMBEESRP ARG REMARTE
BRITEE LK : Dodgson MM =F. 4 M H + 3 e B
B s Kemeny S = 24k —SUHEF + 388858, 04, Farkas
F1 Nitzan 38 tH Borda #LI AT DL FH 20k — B0H & FAS 4
B B e 454 5 Nitzan™# 35 tH 48 %t 45 B0 0 77 LA 6 A 1k — 3
A BB R . BT M A EARLAT LAk
BEAR, 0] R A R R B 2% B SE AT 50# .

MERBAERGAREAIRFTERETXRMNRE . X
THAMBEEMEN LFE—N“ER7HER, MRS MR
MER BN ER O X T E BB ERNHETE,
W R EBIE A TIAH ES B R R A R, H RS
B T AE MBS AR RFLEHNHEFA SR,
] PATE BB 24 f AR T 22 el g 7 B » )-8 R AE PAMBE IR TR > 1)
frefet, MRS ERAE EREREOERKT 1/2, 4
i FAAR S 25 25000 T 48 1 1 R SR A R RN B B 89 K T 3
I, 2% n BEETIT B, IE B MM 855 109, Young $H,
M ZRBEAHTEERT N ERHEFHNERAT 1/2
B BB A AT FT LA ik ) R 3 IE W AU M BN 55 Kemeny
HLIERRZZM &4, Conitzer M1 Sandholm MW T 45
— e [T T — MBS AR F, BE W LIS — 1%
FEHERI (noise model) "{# 18 F & IE# & 8 B KR f53T7
XA AT W, RN R A RSN I TR
kAL EBREER R 27 /27 AR A Borda FLN BE R X IE Bk
HIRR R ARUSRAE I

4 RERRH 5iE IR

BWAHIR S ISR A&, RS 1% RERE N8
B R B BRI, IR A FEAXT Z BN T & & R
Bush k. BH M ELH Nader R R RICEEZRES
Gore, 3 Hb 13k 3 Gore bt Bush B 5 8 # %, 38 4 Gore
MAVSIRET . Mad, B2/ BIR 6 Nader #3238
TEREEERNIEEE, XM RENSFFHIHLE
PR R BRI (manipulate) . WIXABFIFHLAT LIE H
RESRT T UER—H, XN BY BT —HEWF
EWER LRLRYE, BARSITLUEREARNMARIT L
SEESRIFHA B0 T EH T RANR
B, PR BT AR R S AR S FE A S 1

#5 RF4ASE
#H R A #HRRA
49% Bush>>Gore>>Nader
20% Gore>>Nader>>Bush
20% Gore>>Bush>>Nader
11% Nader>>Gore>>Bush

4.1 SRERIR

fREEAH REMHRESRE. nREREFRDWE
ENREEMELRFR RN, M NBEH R E
(truthfuD . MRFA—-ITRELAE F.ATEEFTERN
R EE  WELRET R R ES R M (AEERE
R/ i BREASLHFR-, . ROMETF FR UK F ZBiK
% (strategy-proof) Bt B YA 4 & 19 (immune to manipulation) ,
XEQ®R-ROFRKRFR BHNR . L BIUREH K



BEEOR BT R TRES WA R E C B R msidl.
TR E e B — AR B R E O Ak R ERE S X
4% B B1& (full-information assumption) , 48R, X £ B
WHEAHE BT RB MDA AELBE), Gibbard 1 Sat-
terthwaite B 24 UFR AT ILE AEIER A AR AT 20 (RD B 36
BEHE) BF BB (R IR RE 2 MERM A ER) , st B dE
IR A B RAR R T AR, JE B AR B B A R
YA FEor Stk .

it FREENBRELR, HATRES ML ATE
ERHEEEN T EHTHFE S, XA RERRAEN
Wagtool, Hp—R RS REE S AR AERE,
SMHBEZNNREES X HREN - RTERY TR
Ry, BH X ETFY; MERMBREEMAAREESG X
BEN zMTESY PREN Y, 4EF XRTFY. 1Hh,Kel-
ly $A?)  Gardenfors 3RS &5 o m] AR R EHF . A
T rHEEHEF RN, ST IR AR R R B B R E RN
TRT. WREERRANREZEANEMRBREHETEFHE
25, MBEFR A RMBEN SR BRI B MR FEEEHRAEN
RREHBRERES, MEHRAERBNRE., EFEEDS
BEEXRHENRETSHAEEREN LS EERKF
M EES, MR F 25 MB K (weak dictatorial) , X B4
Gibbard-Satterthwaite & ¥ & | 4k 1 & 8 F AR W B AT LAAR
2 Duggan-Schwartz EH . YRETHRE KR FET 364 1E
fAESR AN & X AR AE MR AR R R RSB ES
TR ME,
4.2 BRIRHN

Gibbard-Satterthwaite EH 18 HE T MEEHHRE
HN 2B R, MAEBBERIR A TE IANFE
#F . A Gibbard-Satterthwaite FE R 7 BT RALHESE; 3%
B S R BB SE SR P AR JE Gibbard-Satterthwaite &
A ISR e B B LA, AR A

B 5t ,,Gibbard-Satterthwaite 5 3 #1 Duggan- Schwartz 5§
HEE R T EEE RN, R R ME R R8T
B. ATLAZBER, it shHE EAVRIF TS, I ERRER
FRBIBH H A BT ALY, X 05 T A — B F Rl R 4 s FR4h
£ (Vickrey auctiom)™, FE4E sEERHALE F, F 4 BAR AHM
| T BRI EL NS H . A —FEXRRR R
 (approval voting) . B R 8 R E 7T LR R F e #8
B LAMEET, RSB A RN F. 2ON-2X\{0}, T
TERR , X448 B A IR IF A & BB B AR, LI S ok
i B0 AR B B R N ST AR S i A0

HR BT A SRR, AR ML 7 o RER AT RE LD B IR
R, NIRRT FER AT R RN SR
EdBRBMEEZHN A, BIERIF (singlepeaked) B2 —Fh
XEERBAR), AR ERAAEN—MREETFS)
EUHE B EAERITT Y PO IR E T RS BT 1) 2 i
{EXHEBEIRAIIGREE . Black IEBA M40 1k R B g R
T8 R — E LS EME , 3F B4 A S Ak RN
(median-voter rule) A] DAk 43X~ FL & EREE , T H LB B
P R AL IE 12 B e 900 . B —25 , Moulin 45t T —#h
BISH P R EEMER. PAERAN +“LF
07 T Sen iR T MRIES BIFLE E M I B 2B

HEHH“ = ITTHEA I (triplewise value-restriction)t, Hi4h,
SR EEMEE LA U R —FIRAR.

B, NFRRBARTT A, A F RS RN
B AT PRI AT AT4E . At SR F ERHRHAE
P AR EME, W F #IA KB R H HEHLHT B (resist-
ant) GER R RZ K (immune)) , —MERE S BRI T
SRBATDHEEFRRITR— T RA KRR ERE. Barthol-
di, Tovey 1 Trick iEB] T 4% BRI BEHZ S B H
B BHIRE T MR E 4 E R NP-5E £ 2 Cope-land#il
) ) 45 B 551 720990 ; Bartholdi i Orlin W35 3t STV By &
NP-sg4#, iR EHRIF B HBRAEERTBRE, I
B B 4 A3 R S Bk B 85 40 (coalitional manipulation) , 3X 4~k
BB USEER— A EHRNANERNEE., BRARYTE
Mo MR AP A B R, B B R ARE L B
FAERTH LS , BEIRE  RARGE A IR R T k. &
BREERAT, BME HE R MR e T, SRR i BB HE B
B, YEETHRATET 3 6, Borda # TR B B
R R NP-522 1905 ; Borda #LI T AR 1 5% B8 $ A 0
BT PR, (B2, S RA B ELRE AT MREEER
15 T ERRAERENA ), eAb, B J4 BE BE 2 50 BT LA F SR 4
P pE A R S

5 ASHEEHNRER

BEGIZELSHAHEASNER M n MR
BTAFHES E NABRHBR S E—RBERPLTENE
%, XMIFEHNSHEHRA LM RNERA XS, KER
IR K R A BR Dy D, BER X1y, X,
BESMERMHAGH D, X XD, ERASNMTFESR
BEEMRET. WRASBPERER ZTH (B D ={x,
—z ) IRAKBEEMBEHRAN —CH A, EHEE
TREAFTREENRERTEMRR. DA BN EIKEE,
B A AR E BB M EREE A, HlmE 34
T E M T AR ERRA S HERERE 2° 4 ) TR %
ZE R E %1 (the paradox of multiple elections) ™, |40 13
ZREEX 3 MUEHTREERTWER AP EF 32
BMEEHHT YNNONYN.NNY, B8 1 EHREERHUT
YYY.YYN.YNY.NYY, G R6 R A% 28000 5k Xt 81~
B ST AT R, MG UEERA 7 AR R BTURE
FEAERIA A NNN, RTH4 NNN HBH LM sE 25
2RFEN. IRESEREFER—RENASHNRAFT RS
WER, SMEEREFR=ANER, KRR FTEHFTF®
BENAEEM S IEMN M TR Z AT, BT B S
HREEREFR, BT AR AR & L,

—MBa L EREFLHEABREEEN A EAH
AR, MAREN SRS TR, FINfEH S| LT
AN ZHAREE R R Borda NBFE, EIHASHALER
BN ERXNSE AR M. A2,
A 10 MEEIF 20 MR EF B AFTE 2'° =1024 F A BE
HAE XA KL B3N RFEEFHEARE HEkE
1 RES, UZRTRABIZAMUTHENNER. X Borda
I, 6 MEETE A 2° =64 HATEERE S, IR 4 TR
BERA 641~ 1. 27X10° Fh  BREX ALKV fEP M

« 5



JLEBARTIRER ., ZEH B AR & B BTN LI 3B FR
F T T 25540 418 (preselect admissible combinations), {8
RXMTBEFBAED RO EREHS, XB
BT EEE NEREER ST T RBH, RiEhiksE
RETHE, #—-SHBCGEREIT RN RAETEENRS
(distance-based aggregation), fNSEF LILIFERM XN &GEH
AR ER BAESHMFEREERANHASKTY. &
B R8BS 6 —F R B R 897 2 81 2 % B4 BB Y (Hamming
distance) , 4 FIHER M HASHEFAFREMNTEH.
%t TR A v R W BE 2 W W 5k 8 Brams 4 A 3R 1 9%
MERERT , EREHEE SR REHERNRER
NGHEVEREE . WAMATBAEBENTER, tr] S
B E RNV A 44 (admissible set) 1, ARG LY
RIEHEEHTEEATORB R, h il DHERF R FEE N
AU, AR 7 R R B — R R i MR I
BERIMNERHATRE, Lang XM T ER N EAGHE
(combinatorial vote) , H-32 H T — R FR B L 55 B AR 1E S (the
language of prioritised goals) RIF IR IT B, ®HE =T
HEW D= D X X D, ,PS= (X, X, } REXED L
KB RE, EMRESHEZ Lo, HKWER, K
o RABARMELMAER o WEEREE BB PS Y
HEWERBHEBRNEIRTLIERE D FAENET
(weak orden) R, % 6 R—MERKEERETH—K
Borda LI B H B F. —Mk Borda 10 v 481N 2L TR 1 18
NETFHEREHBEERETNEE. NEREAEXRE. &S
MERRE—TER AE-TMEERREEEASERER
coNP-Z2H: ZEBMERRE - AR FERARESE
AN B AR TR AE 1 FAHEX ZBREHN, FR4H
FE—TERTRET KM coNP-5T2 M T SR AR
HEHER MEHEREYE LB HEERAET NP &
coNP V9, BE, I FAHEREF AT EFERITFIES UK
anfar X MR T B &SRB RERD, YARERE
BIE BB R T A R ITE S R R TRE, A
FRHREHANFERTRS.
#6 —4—Jig Borda B EHH T
w5
ab ab ab ab

2 1

&R B 4% kil
WEFE 1
HEH?2
HEHS

{A:0,B:1}
{AV—B.:0}
{-~A.0,B.0}
&5

B R BERFEIFCHERRRERNEA G LT
BHE,MEMFEHNIHERRETRE. YEREXMN/SEHK
WEH TR RN, ERENENEEERTTREEWET I
AR R B e R BRI RS R W, % R R
B0 BB R BRFR 9 A Bk BL IR (sequential voting) . HRZEHIRE
AT LLB R Z EHEAAFIENY . Lacy #1 Niou 15 H iU A HH
BRENERALREILESERE . AL ERESILEE
i HR S, TR FE IV 6 D P BB AR R R TH , AT TARE
BN E-BHMNEILEEREFEEMNDATEL) , L%
BEH AW R . Lang 1 Xia #8 &R A CP-RU7
ARk RARITFIFHEE kR CP-MA MR MNERTREME,
TR FUE BB AN ARG RERE R LB E

. 6 .

ab>1ab>12b>1a b
ab~zab~2a b>>2ab
ab>>3a b~zab>3ab

D =W
= = o

1 0
0 3
3 4

WA 1B 46 R AL B B A R 2 R i,
T PSR R M R AR A B AT

6 REBRPHEMRDE

8 H %€ (R B (winner determination problem) R IE7F 25
EERAE M &M T I # e & . Bartholdi % ABEF
B BEERENITE, 18 B HE —MEETH Dodgson
AP EEHETRME K B NP-522 MY ; Hemaspaandra % A
P AE—MRIET R B R Dodgson HEF X2 Kemeny 3
2 OF-SEEHE Ak Young BEM LA R Slater 2L A 2
L2510 s B gt— 35, Elkind % A 76 X3 P FE 25 #3842
BT RERE BEM T A4 M A BN MER S E
ROBEEE RS, HpE M E R AR 6 M,
Woeginger 38 i 7E 45 € £ BB BB 1L T HE Banks & 2
NP 5220, b, — Lo BF 55 B 5 0 & H 2 B 23
% 2= (parametrised complexity)®4 4T T HFFpee-560 |

Konczak F1 Lang £ H T A] §EE# (possible winner) 4%
S BEHRFEREAS REPOON , INREFEHEMN R 4
BN EEFEREAS R e L(XO" FHERELREF
THz* €F(R ), MK =" B RY—1TIBERMEE . 2eftlnb,
BEHRFHEREAS REPCON , AN FEEN R“HE4”
BIAMKEFXRR €c LX) ERESIRF FTH#E 2" €
F(R* ), R = & R 89— R B E (necessary winner),
SR FETHER Y0 R E £ 50K MR S AE R BT RE R LU
LRSS B IR ER T %] | Betzler i Dorn iEBH T ZEAEXT £
BN F , BT BE AE 25 190 B AT LA7E 22 T X B 1) P9 AR ok 5 E
PR E R T RE B ) 4 R ST (] . Xia F1 Conitzer
IEHA T 7E Borda #L0F , H € —MEE TR G 2 AT BB EE I
H R NP-524 M, Chevaleyre % ANI$E H7EGR 5 3
Tt , Borda $LI &4 AT BB itk & A1 REAG & 24 B 2 2 TR A2,

ERESE FARRFEFEBW LR F MR
18 57 Z¢ ¥ (compilation complexity)®), 4= FR F #E
MERES RMR  EAEHEEFHAEG R HBHE FIRO®
R*)=F®R®R"),M# R MR & F-% (F-equivalent) #J.,
FHERHEZERUEREN—MEXRREAREENEM
MRS, HILSITF N B H ER T —FriE iR a5
EREAR. Chevaleyre § AR KB AKAERPKRMWFERT,
FHXT 2O W 1) SR B R 2 JE BT Foom O O Gmlog(1+na/m) +
nlog(1+m/n)), i Borda LI # B FH I FME R TR
A ENERARRERAMBATREBENER 0Gnlog
(),

BEGBRPFEERNEERG SN LR EEE 2
. FA n NER m MEET, MR MEETRAIRR RS
I log m | tb4%  AEXT S HHN KB FE R B RO log m) , B
BIRE R O(wm),Borda W B O(nm log m), Conitzer F0I
Sandholm #§ H XS EFEE RFE AR K LSEEEWBF, T
WF STV HM, REFFETHLERTUR O
(logm)®HF*

EREEE N=(1, -, ) EFE-TERHUNERR
(wr sws sy w,) ER", 3 H M EE SRR M F B ERTE
#5 qE R(B KR wy + o +Hw, B A GEIRBE , DOBE BB AR
F A = 1 3 (Weighted Voting Game), 1 EZEHE &



SENYHUHWHE

B> w
At 3 FRAE 3K 8% B8 (winning coalition), JNAIE{HIEFH
IR AYA T (fairness) FHE AL B MU RRUE M (stability) o
IR A FHERT LU B4 R BRI 540k #35 , I Banzhat
$& ¥ ( Banzhaf index)P? (& $ Banzhaf I & ( Banzhaf
measure) 1) L & Shapley-Shubik & %™, MA E— T E
B Y Banzhaf # 8 & Shapley-Shubik # £ EF KT
0 #R NP-E£ME , X FBRpREE, W LLE %7
BB AR AR, H B e SR A E B RE IR B3R5 AT .

FRE 1 R R BOR B E 7 IR B X 72 W& v 8 RE AL i BL
70 Ho 45948 % %) (proportional representation)t*7, S5 44 b,
B FE S 4 BL 7 524 Hamilton J5 3 Jefferson Jrik , Webster
F:%. BRTHARRFER 23 COMSOC #F 5T # it

B F 52 (electronic voting) & —FHT H B R FE X,
e SOt UL R A RN B AR BT — A B FREYRIC R
HgitkE, i, AFERREFRETEINTFN . ENF
TS B E LR 5 R & A, Bt Tl F#
EHR BB SRR T A B R R RSB A et
BRER ., SEEREHE Rivest F 2006 FHR B M—F R
BT HEERENBFREF KN,

b R A - 5T EH S EFNREHRISHXHR
F 5, NG AR EEAR (tournament solutions)!10 194 |25 45 Ze B )
ERRNBEERHT B ERE S MRS
pelion 18] R T4 A 8 A 4k 3 E i E E R FE g gphe-nd
%.

7 ERSNA

BRMSRBEREATKENRRE. Bt Hitaks
LA A RRMPFRZE, R 3HZEEHT REMAERE
WETIEEM.

L BARM THEREMNTIRAREA,FERB T EM
HIRLR BYEA —IRBF S At P R R B BE , N R FEE
&R RTA BT AL, HIE At SRR 3T Bl 40 A S
M BB ARBIRNNEHE N MEEESRAREN
RSV E. B TREEH T ANMA . BB KEES.
H M 2 EF BB TSR — D KANEER, IRTR
T E A SR B IR HPTR PR HIE B & R B e B
& B .

2. R FE R b, SR BRI R EA FFIR
Ao BR—FRIIAF 2R SH#RE BTN EAMTEER
IR R T R EINRET# T — K BRIEREAZMA
BT . AN £R A S A ke S B A B B A
THE R R E R AR RS R, BT ERER A S
AL EHFFRNASHRT I E UL SRS XM
B R 0TS . RHR AT LUHR P
AREVERE, RMBRE EXERIERRAF A ERN—FE
. AT ERMMESMEGHTESTED A X FER
RO RS 2 (A0 T8 S\ T ) , ey G HLAE 6] — e Rt
BPg—ERETEH—PHPIR.

LEEERHMAEAGAETH —PEE. ABRETK

ANERTEANFE L, LAWE RARA S SRS E R
R FEH AT REE I L RSB 5 A BBk
Bt el g,

4. R R R E ST T MERE R RE B
KRR SEE T RIBNREZRBTEERNL. &
BA T 5IAERARTH CP-MUS S#k ik, (B R 5HE
FRBOT OHE T AR RS TAEE M FAI R R B
FRESET L N EA.

5. BRX3HmEF R ad A RSN T B s B iR It
BNSENE AT EET TEEEERENDR S HE
B A GUR A B A YR Pl TRE R
B MR B . PSO B %) IR AMMA 8 R SE B &
B BE, X S R i RS E A RFRERERLTE
ERMF T4 BAREA LS R RE IS AREREE
BT SRR T Z R HABARAT IR R B My
M AEEY KL EBRFEIME NIRRT S
BREELHRHRZH,

GRIE BB E NIRRT H B — 13
XEFLEATER ST EHELETEFIRTES,
BEREBIRS AR, AXMETIHEHSERFEPH
B, X YA RIS T R AN E AR
RIS SIS 5 TR, FIA i it AL S B Eip
RFRH) KRS BB T 155 EXH R, HBREMHEXH
BT RA R A s .
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