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A False-name-proof Combinatorial Auction Mechanism:
A variation of VCG Mechanism
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1 Bl
1.1 WMIROFR

AV R—=Fy bA =0 avid, BRELTVWAET
BNE I OEREL—PHTHL, ALHE 11—z
FRINOFLLEHABRETH S [1,14]. A1 FZ—%Y
ORI E D, B X TR A — > a R
TARE L I 7o R, NRIE SO AN L DBINFRETH
kb, A—orvavAGE—rvaryAih=X
L) DRENCH T2 > TR, BRLZ BARETAICHT 5 HlE
M, A=y a VORBRICET 5 KA LN DOHRNEE
T ENEEL LT DD EEZ NS, HEOEIRIT
g asr—Yrr FAREATERRERT S HBAIK,
HEMNCEE UDDVEEMESO NS K S Itk —iV e
Bt s Lid, AHZALTHAVEMEN, 270
B2, 7F—LHEmO—nEH L UTERICHENMTDN
T3,

A2 E =%y bA— v a CEETBHED 1D
KB A —Tvay 21 0h5. BEDA—ITay
&, —Elc 1 DoEq () ZfRied 50, Haegt—7o
Y a rTR, MECEERDODH B (RBEOHTEHE) B
BEFORGZAIUMRTEEN, ALEIHOHEER (N
YEW IR UTANEITS. AFLEBOEMEFZE
B35 eT, AMMEBOMABLUEMEE DR ZR2 N
XEBHTLHAREICRD. EIMMICBNEEERD
HESA—7varyAh=ALELT, Vickrey-Clarke-
Groves (VCG) A A= X L [T I T3, VCG A
FZ AL, NHEE RS L U Clarke-Groves (CG)
AHNZALD—FETHS. CG AHZ AL, HEHE
FEEROMFICBNT, MR L TEEZHET S
ANRICEDFHEEZ BREXTEE AN AL UTRRE
NzEDTHB. VCG A A=A LIE, BOFHEE%

* UMNAZERERES R T WSR2
t AARHREARRIRFLE DC1

o1

p=1 o0
Atsushi Iwasaki
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5T BT AR CLECERIE) Lix b T L R HEE
FTARIHEERA =T aVAhZALTHS.
AVE—=2y NIHEEEA—T v a D& S kEMx
W5 2ETT 547 EMICRELTBYD, HEY
F— v a VORAREAL T EFHEENE. O
XAV E—2y MIEARA - a v m2ITHLT
ERICEBN-BEPRELTVWSE—AT, 2y hT—%>
TOELZEZFIALEH LUWARETA THABELBA
L (3E) ORRERESIER S N TV S [11,13]. 8523
AMLEE, HEAMENEROLBERFE->TA I3
Yiesml, BaofiERE LED LT3 RETS
TH5. BEABAFIBEATITS T EHAEER D,
ETHPBRETHB. BlL, 1VE2—%v FEEIZBNT
BINBERBINT B LB LA ERAREERED, B
CERRMTHS. LieHo>T, AVE—Xv bt—%
¥ a Vi BOTRELBZ ML B SE L R D185,
ThECEELEAMLCET AMRIZHITODATYL
5. ¥7, BELEANETHS5E, VCG A A
ZALWREZBANICHTBTHSC LMEREINT
W3 [6,12]. Eic, EAGEM, NL— FaERME, ez
ZBANNOFEREE R ERICH . THEEA -V 3
YAAZXLREELEVE WS RA g EENRE
nNTW3 (6, 11, 12]. BEZFRAMICHEBEA =X
LW DO ERINTWVS. HIZE, B8/PV RV
(minimal bundle, MB) [9] A A =X L, LNJUFESTE
2w b (leveled division set, LDS) [13] A 7 = X LEH
BRINTVBED, AHZXLONHDRTE, N4k
HoMEY, HRMHE, HFREZOVOHMOFEE
HIZBWT, REREERSE XS BN AHZ LG
REFELEY. FRX TR, VCG AH= A LB~
A& Ulz, iLOREZRAMICEBSHEGEA—
YavAHZALBRET 5.
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1.2 BEMRE

HEEA—7 Y a VOMRBZBIECE > TITOhTH
D, TO—DL LU THEREMENBITENS.

MEEA—27varTlR, =72 a v OBEIER
BETAHCTLICRD, BERZRD ST LI ERLENES
BB %5, BFEIANEOINERILEINDE LS
ICEROELTERRET DRENDH D, ThEBER
EMEEES. BEREMEOH L XL, ALERE
33L, BEOFRELHESEOD 2" LRI
My 5scdHsb. Thid Weighted Set Packing FRED—
ETHY, NP REEELMIINSED 7S AET 5.
DED, BRRDB7DOMBNL (ZIEKXFFRE TR
3) 7)vdV XLHBEEST, REORA BN E
MARBELEZL VST THD. COMECELT
&, ATHBESBT TOBRROBMZEA L-ELOEHE
EFEMEREN TS [1].

e, ¥—U— FH#EBLEL -7 a VINEETE,
ELRAVLNSE K3 1ck>TWwWa. BRI, LEE
IZREBTL VY (Google *° Yahoo!) DF—T— Rl
LTAHEEZRETS. F—TI—FPa—Pick->T
BRREND L, BERMICIAFEEDOBVIEIC, RERER
LA, FIXRBEEOAMICIAENRRENS. T
o DEEROREIICIBVT, Generalized Second Price
Auction (GSP) £FHENS, Bw o L—AMICHET 2R
H= R LN ENTOS [3, 8]

2 %M

AETE, R THIMERA—IvarAh=X
LIZDVTHIBS 5. 9, WEoERbZITV, A—
233V ARZALNHEMNCEE UL DDk
FTAREBREICOWTHAT S, R A= X LD S
HEIZDWTHRR, REWGAD=ZLLTHS VCG Ah
ZALERBNTS.

21 EEorzxRt

FELS 2ALEDEER N = {1,2,...,n}, HD
EE% M = {91,92,.-.-,9m} LT, BAMNE i 1Z
BOMEAEE ONYRV) B C M IicWd 3 MERE
D. AfLE i DNV RV B C M Icxd B RHE R,
RATEMEND 6, € © BRHWVWT v(B,6;) TEHY
5. NV FIVICEET 3FMEMEIEEIC, B D BIIHLT
v(B,0;) > v(B,6;) WEKILT 5. iz, BETEHA
TOM%E 0 = (61,...,0,) € O® LT 5. TTTAME
DEZA T T BRE & LT single-minded bidder 35 &
U k-minded bidder ZE#& 3 5.

TE & 1 (single-minded bidder). Single-minded bidder &
&, =DV RV (BLIRZZEDRA—/ty b) DI

ZRELTHAMBEERTS. $bb, &L, $5
AALE i B single-minded % 51X, HB/3 K)V B; H
B1EL, Bl D B; 5 BHRD BICH LT (B, 0;) =
v(B;,0;) > 0 BEALT B, HDRTD B, 2 B, lcHB
T (B, 0;) =0 BT 3.

RRIZ single-minded bidder D—#&{t.& LT, kDN
YRV LB E T3 k-minded bidder % EH
9%. TCT, k=2m 17N, FEDAILER
k-minded bidder & UTERRTE 3.

¥ 2 (k-minded bidder). k-minded bidder & &, k &
DNV RV (BLLBFDOA—EY B) ORERE
LITBANEEEKRTS. Thbb, L, ALLE
M k-minded % 51X, % kED/NY R)V By,..., B
NEEL, £EDONY M)V BIKELT, »(B,6;) =
maxp,;cB v(Bj,Hi) 713\\}52_\16‘5

HERA—TvaryAh=XL M(X,p) &, —IC
FILHRR & KRR E WD 2 DOBEBIC K > THRE
N%. AZABEGMOBILOERL TS L, FILiRA
X:0" 5 AlX, RANEORE L2214 TR A
Hel, BAMEBNOHOEI L %219 5. ZHHEA
p:O" = R X, FANBOHE L2 A TOER AN
L, BANENZIL S @BERFET S, IHIC i HiE
HELEZ2ATOMEZ 0, L L, i UNDAILEIBEL
TeRATOMEO_; 5. TOLEING BEHEL
T D i NOEERUZINER ZNEN X;(6;,0_;),
pZ(XZ(92,0_Z),9_z) 8%?:- LL95. ?7‘:, ﬁﬁE&ﬁZ‘
DENLEZ a = (a1,a2,...,a,) € A LT BLE, AILE
IICEIDLTHENBNY RV E o; £F 5. AMLE i BN
YRV B ZERL, SKHE pi(B,0-;) 2> 125E
DA% v(B,0;) — pi(B,0_;) LEETS. ALEH
AR TERNE EDOTINE pi(0,0-;) 130 & T 5.

AHZ X LEEH BRI E LDV EE RS T &
SEAAZALEEHT S, ARLTIRUTD 4 DD
BHEZERT 5.

EEIOSL—FIEM). Vi € N,V§;,Va € AL
W,

X(0) € arg max ;Vv(ai, 0;)
(]

BT LE, BN L— MIRINTHS. KL,
X(0) = (X1(0),..., X (0)) £

CZT, EEBPNRL— I IRATH B LIZLTOSM
BOMADH, TxbbafREPRALENB L
BEKTS. LEA->T, SL— MmN A EIE
LTWBER, WInhDANEOAEZEEIC Ly
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RO, D AALEDOMAZEMERES X5 5HE21ES
TERTER.

TE 4 (BEASHEM). Vie N,Vo, IcBWVT,

v(X;(8),6;) — pi(Xi(8),6—:) > 0

BT L ¥, A —IY 2 Y AH =K M(X, p)
AR T.

BAGERE LR, MOANBEOBHEIEDLLT, &A
EBRIEDDAA TEEBICHET A LICXk>TER
TR LB BNENSHEETHS.

EE 5 HRHRIERTREY). 6, ZALE i DED X
ATel, 0, ZALE i OBDOXALTLTB. Vi€
N,Ve_i,Vf)i,G; BT,

v(X(0),0;) — pi(X:(0),0-:)
> v(X;(0;,0-),0:) — pi(X:(0;,0-:),0-)

BT L ¥, HEEA—2 Y a Y A= XL M(X,p)
PN 73 E o N3 Y

FERDOAEBIIBNT, BROEDZA TERE L
CEHDPOMENIRALES. Tibb, TEDOALL
B > TRBICH U TEDOFMERALT ST &N
(88) TECHRETH D L&, ZDA N A LITEESHYER
VERAJRETH B LS.

B%Ic, HAEA—2Ya v Ah= XL M(X,p) B
LB REAN SRR CLEERTS. 4—
UaviiBIRRELBRELIE, —ADAILENE
BOZBRE> TEBOALEZITY, HAZEMEE
E2LTRTATHS. ¥7, BELHRBFCET S
BREATEH. HAIAE i D s BDORE idy,. .., ids
ERHVWS LTS, Ric, ALE i VWS (BE) %
BOEERERTDIC, BB () = {id,...,ids} %
HBATR. cObE, BEINKEEAALSTOHEE 6 =
(Bidys-- - 0idesOst1s- -5 0n) 9%, TCT, 0_¢(i) =
EERTS. 0—¢(i) L, AMLE i BHVS s HORE
idi,...,ids ZRL 2A TDEETHS. £iz, AfLE
i BZIE 1 DOABERAVTALT 25508REDHE
(05,@,...,2,0541,...,0,) LET.

B 6 CRERARBMEATREN. Hagd - aYy
AR Z X M(X, p) DRELFRBIERATRRE 2R/
Li,

Vi € N,V6(i),V0;, V0,0 EBVT,

53

v(X:((0:,9,...,9),0_4)),0:)
_pi(Xi((eh Dy.ony g)ag——d)(i))), 9—i)

>o( |J Xi(Bs(),0-50)):0:)
1€4(i)

= Y X043y, 0-3)), 6-1)
1€¢(3)
BT LRV, Thbb, AfLERLABERERHA
WTAKILTZED e, B—DEBEERAOTALT S L
HPREBDOERERS.

22 @RAN—X - BEREAH=X L

ik — R « FHEEARE (Price-Oriented, Rationing-Free,
PORF) A /1= X Ls [9] IXEKREAYIRIEARFIBEZAR A A= X
LO—BHEERAETHS. kDA H =X LELd
ETIR, FTHEOREAERTRL, RICKHEDE
BRERERT S, 2hIIHLT, PORF A =X LT
&, ALEBEORNNY PV T B DFERED 2
9 3. PORF A A= X LEHERD A H = X LDk
HBERELEL->TVED, EEOMMSH, RELHR
ERAIEEA = X L&, PORF A A= XLk UTReabAf
HETHS.

PORF A H =X LBUTOLS ICEBRBENS.

e MLEBiec NIBHODXRAT 0, #HiET S (ED
24T 0; BHET B LIRESELY).

o MLE i leH LT, FEDNY RV B C M Dffitg
pi(B,0_) BEBTB. O BEELREE
A T EBNTICHRE L Ui B0, o AAL
ENEE LI 2L TICRELTE L.

e BC B %5 p;i(B,6_;) < pi(B',0_;) £ L, BEic
pi(0,0-;) = 0 BIRET 3.

o AMLE K UT, %A v(B,0); — pi(B,0_;) %
BAILT BNV PV B REID YT, ZOXHER
pi(B,0_;) 5 3. SEERAET BV RIS
BT 58, Wihh 1 DRHH Y TS,

o FIMRERIIENYTEEM RS, ThbB, Al
#i,j CELYTHENBNY RV B, B; IKALT,
B; N B; = ) BT 5.

P EDERED, MEIEETORE LR A T LM
MIKREENS. FTe, AMLERMEBOFILFR L3I
YiZ, HROWRZEERLT BN\ FILV2ERTSTL
MNTEB. LIed>T, UTORENRILY 5T L ZiLE
BHLTW3.

TR 1 3 AN XLV ERNBERTRELLE,
PORF A h =X Lk U TERLRAJRET H 5.
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PORF X A= X LORELBBIERATEMSICEL
T, AW T, FEAMKZIL—IU (weakly-anonymous
pricing rule, WAP) [9] 2729 X = X LIC R B RE
T5.

TE 7 (BERMEIIL—I). AKE i cBEHL, i o
DALEDESE N L35, N IZEENBALEIC
Ko THEENEZZATOEE Oy £T 5. TDE X,
I UTIRRENS NV RV B Offik&id ¢ DFR& LTz
RAT 0 \HIF LIV, $ixbb, p(B,0y) TEDE
n5.

COREIEEXYD, MDANEDZ A TOEENRALT
HhuE, ETOANBFIELT, ALY RILADZH,
FEAL A%, WAP BEDLDTCHRLARETHD,
FEEALETDRAAZALECONERERT 5.

R FFE L MAZIV—IV 2 ATz PORF X A= X LI
B LT, FREIMERIMEREIEINZEMF (no super-additive price
increase condition, NSA) [9] ZE&H T 3.

EE 8 GEEMEREIBINEL). EROAMEBEDOES
SCN,N =N\S, BXUie SIKELT, B; i
OMAZRKIETEIN RV THB L E,

ZP(Bi7 U {Oj}UHN')Z'p(UBi’eN’)

€S jes\{i} i€l
MHALT .

ZOFRME, N FVORMEREE—DEBRHNT
BR LIBEOSHHER (B0) Y, ERIDAEREFHWTE
BUIEEOXZHBEOM (B0) XD /3N LR
BLTWA. WAP 3BX U NSA #FERFICHE 723 PORF
A= AL BRERAGEL 2B C L HGERRE N
T3 [9].

23 VCG A*Hh=XA

AHiTIE, Vickrey-Clarke-Groves (VCG) X 51 = X
L [7]1 © PORF ik %7R9. VCG BRREMGHEEE
F =03 aVARZXLD1DTHY, BELBEILD
FENEVKALR S, EBEARERAREE, NSL—1
B, AASHEED I DEWETEIANZALTH
5. TNFETHRLUTERXSIC PORF IZEERRHYERIER
AR AN AL TH B0, LIBETIRALE i 3¥iC
HEORAT 0, &3 3 LRET S.

%29, AN AXLOEREERICT S, V* 23
AT 3. EROALEDES S LHOES BBXU S
KRBT BANEBOZATES 05 CELT, MOEA B
% S O ANBICRBICE D Y TRBAEOMA DKM
% V*(B,0s) £§ 5. KDEHCIE, 6, BAMNE i D

AT i # iV EDWT g = {(B1,Bz,...)|Uses Bi C

54

£1 EEZBAMOBELEVEE

| {91} {92} {91,92}
ALEL| 9 1 10
AfLE2| 6 0 8

B,B;NB; = @} EREEAMOEIL L LT, V*(B,es)
% maxg Y ;g v(Bs,0;) TERTS. ZTLT, V* 2 H
WTAKE i € NIZHT B3NV RV B e M OFHEE
ZLIRTHRET 5.

pi(B,0-;) = V*(M,0n\ 1i3) = V*(M\ B, 0\ 153) (1)

TDRAHZALE L — PR E L BOT, 1 A
BZH18T5LE, pi(B,0_;)d VCG XAA=XLIcE
FAXHELFELLEY, Bldi DMEAREXILT S.
LA L, VCG XA =X LIZERAIRER B, R
L— F Rl EMASGENRHT -5 T, Bl
ERAIRE R/ S T EAREN TV 5.

EBE 2. VCG A h = X LIS R2 BT BetE 2 1
FeEun 6, 12].

EH2MHILT B LR, ROBPEEZ B LICE-
THERETZ 3.

1. VCG AA=ZXLERVT 2 ADAIEIIZ 2DOD
MziRFEd 2 AR T —r v avmEIS. ¥9, AL
BIRU2DZATHEI TEZ LN TV RESEEE
B, TDELE, NL— MIENZELICED ALE 1
ARV RV {gr,92:} ZEBL, AfLE2 XML EBTE
. TDEEDAIE 1 O p1({g91,92},0-1)
BZUTDXICHRET S :

p1({91,92},0-1) =8—-0=8.

RiZ, ARLE1ID 1 LVISEELBZERPANVT, 29D
DEBENO AT ZHEE2EZXS. X2HZhFhoD
BRBECE->THEINZEAASATRELTVBE LT 5.
TDEE, NL—MhRALE LKLY, 2481 KT
1’ BENFhE g1, g2 1395, T, & (Hic
Lo TXIEEHET S L, 281 RU 1" DX
Pi({91},0-1),p% ({92}, 0-1/) &

11({91},0-1) = (6+5)-5=6

Ply({gz}ﬂ—l') =10-9=1
Lixb. XoT, AfLE 1 BZHE T TRV R
{91,9:} BB TE, BELAZBERITORWVEARIIC
HARTHAAEIL TW5.

RZEZDEBIEDTARGRETIE VCG XA X LH
INL— bRIRM R 7272 | DOMBRIRIERT 8B

(% 2 5D
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£2 ANLE1HEELEH 1 ZAVC2EBTAMLLUIZEES

|{91} {92} {91,902}
AfLEL | 9 1 10

AHE 2 6 0 8
AME T 1 5 5

MHERA—I v a AW ALTHBT eI LENTY
% [4. Thz, BH2 XD RELFRIERAES L
NNL— FIRE RO THEY A — v a v A
ZALRBEELENT EAREIND. D8, B
FHRERA MR- L, HOARERIED &N %
RELT RS EHAGAEG A - a v Ah=
ALDORETHNEBELFEL 5> TED, MHEWMETIE,
BRI ORZEL BB GHEE A~ Y a vy Ah=
ALDBREIEN TS BIZIE, [5,9,10,13] & &).

3 BEFERAHZ=XA

AETIE, RERBRIERAIRBAEHTI A A D= L%
BETS. £9, BEAHZALERN, EEOBHEH
BEITD. RS, BREANZZXLHDRELFBRIERATRE
MR- T C & R EERIICEIIRT 5.

31 BEAHZIA

AEITE, FHLUWRELARBERTRELHEES—2
VaVAAZALELT, RELBEOTGEMEOD 245
ZBN U THINVERRET 2B BBR A = ALERE
T35, TOAHNZRXLIE PORF A= XL TididEn
B0, BREMICK D LT REME 2729 PORF Tt
LIz AHZ ALICRRELTE—RMERES C i3k,

FERBA A=A LOMEZ RS, £9, AfLE
DEEE N, MOERE M L35, AHLE i OffEfk%E
FSRETBIC, N\ {i} KEEhBA4#E j A k-minded
THB5E, % k AD single-minded 7z AFLEICBEE
Mz %, ZOBREREABEODE LS. AMEDHE
KX THELNTFH LOAKEES R [N\ {i}]® Lidid
T3, ALE i BNV RV B BEET 2L EOXINE
ZLITICRY.

max

pi(B,0-i) = max

AKL#E % k AD single-minded bidders Ic &9 % &
Z, Bz, X3 TEZALNE XA TERFDANE i B
GHETRLE, R4 TEZAONZZATEFEDOALE
ia, b ICDEIT AR LR NWS. ZHEER, Barvry
2L TW3, HWIER/NY RIVOESDOFTHEEDOR
DEKNEZ LS. BLaryI7U s rLTWaEE, %
NYEIWVB' BB NB#QPTHAZ LRV,

[V*(M: eN”)—V*(M\B70N”)]'

bb

£3 A& DFOxAT

| {01} {92} {9192}
AMLEi| 6 0 8

£4 AMEB: 2DEI LI Z2OZAMEOEODZ2ALS
| {9} {g2} {91,92}
ALE ia 6 0 6
AFLE b 0 0 8

HEERAN AL [N\ {i}]* KBENBEEDH
BORARED, SHVERRET ST LT, BEXER
AREZERH L T05. ZE, T THRICARZMA
T, AMLZBRLIEELTE, ZOBR LA
WO T LI THNE, ZOAOBEZRNT 3.
—7i T, VCG A A=A LTRERFHIC AN MDD B LT
AR AT B DT, VCG A A= X LI BT 31k %
p/9C(B,0_;) L LIz ¥, pi(B,0_;) > p/ °C(B,0_;)
MEICHKILT 5.

BT, Bl 1 ICBBBRIRAAZALZEHL, TOX
A A LDRELFBIRERARETDH S T L 25,

B 2. 2 ADAKEI 2 DO ZIRET A4 —7
vavaEEZS AMEBIBXU20XLTHELT
EZHNTWvwa. CDEE, VCG AAZALEEHE
BB L, B 1 TRUESL— FRIRAEERSIC X D AL
BIDNY R {g1,92} BZIEE 8 THEISL, AFL#E2
BALEETERY. 2T, AMLBIA I 253
BEBRERAVT, AR 2BBTALULIEBEREZ 5.
B2IDFNFNDERICK > THEINEEA TRE
LTW%., Zhbk¥E, VCGAAZXLBPEHAEES L,
Bl 1 &0 AKE 1 DY BRIV {g1} ZFHIE 6 T, AL
BLUBWINYERI (g} ZXIE | TEBETS. &oT
ANLE 1 BEELBIEITI L&, B 91,0, BEEIE
I 7 THIST R C LA TE, BERBEANLEITIHIC
HRTRIAMEML TV 5.
TRRICEABERAHDALEBRT2BE82EX
5. RIZED 2 N2HOBEERA—I Y a ViZBNT,
FTNFNDERA TR 1 TEZSNTVS. T AL
B 1 OFINERHET BT ALE 2% 2a, 2b &5
HT3. REALEZALTHES TEZHNTVS
AME I DONY R {g1} ERT 2ZHEE kDB L,
{1} i€a>y 7V o b LTOWBNY RVZAILET-T
WBDIIAKE 2a, 2b THB. TOHRTTMEDID
BRAENZIEE T, AFLE 1 DNV RV {g} lcht
TEXIEIE 8 LxB. AKLE 1 DNV RV {go} I3
TEZINERERDB L, {gp}lcarIU LTV

(%6 2 73fiD
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#5 AHLE2% 23, 2bICHELERE

| {91} {g2} {o1,92)
AFLE 1 9 1 10
AKLE 2a 6 0 6
AHLE 2b 0 0 8

£6 LBBIRA W= X LEERE S-S HE
| {o1} {92} {91,902}
AMEL] 8 8 8
ARLE2 | 10 10 10

RT BERBZAOCTBRCRBERAL=ALE
A E B XHR

|{91} {92} {g91,92}

ARLE 1 8 8 11
ARLE?2 | 10 10 11
ARLE 1| 10 10 10

NV BIVIEARZIT > TOBDIIAIE 26 THB. L
Teiio TAKE 1 DNV BRIV {go} Woid B3CHERI 8
L5,

ALE 1 DNV FI {g1, 92} WCHS B IR KD
58, {91,902} l€a> 7Y T FLTWABNY RV AL
BIToTWBDIIANE 20, 2b THB. O THHME
BEORMOBRAMENZHEHE T, ALE I DNV RV
{91, 92} KT BHINGEIT 8 L2 5.

FEREDOFRZ AILE 2 Kl TRz &, ZhFho
XHEEIZE 6 TEZAONS. LizRoTALE 1 BN
YRV {g1,92} BZXHER 8 THRT 5.

Tid, ALE I WBRELE I ZAVTEE 248T
MLLEBBEEERS. ThENhOE4 &K 2 TE
ZAbNTWVW3. ThEHRBERAHDALICGERAEES
b, TNTNOZHEIER T TEZBNSG. RTHD,
AHLE I DNV RV {1} BZIVES THST ST ki
50, BREZFANEITIENLENT, BETERRT
DORHPEIRITEERL Z>TW5a. Thbb, RELEA
21T EENR KD, BABERA DA LIIEEE
HEAMLICHBTHZ T L HDLS.

3.2 FZAraett

RETE, BFBERAN X LVEI S REM 21703
CERRY. ZTOFMORMICHILAIENZERT 5.
EEI FIHREN). EEDOANE 4,5 £ 1 BNV
By, B; R8T 5L ¥, By NB] =0 MRIT5.

EE 3. ARERAN =X LIZE LA 22T

pi(Bi,0-;) =

b6

SEEA. BFBEIR AN ALY RERE Rz S ke
RETS. $hbb, HBANE i, BNV RV B;, B;
ZHIBTHLE, B.NB; # 0 MHILT BT DL X,
v(Bi> gi) > pi(Biv 9_1-), v(Bj’Gj) > Pj (BJ" e—j) ) AYA
T3, AE I BNV R B, BEETRI0DOFHE
&, XPEOEHEKD, B, £avI7) I bLTW3, H
WICERENY FIVOEAOFHMIEOR OB AER & 5.
SR U7z D, AR TH’ S AFLEE k-minded bidders
THY, ZDOIMLEEZINY RIVIZDWT single-minded
bidders TH B ABICDETHT LHAA[RETHS. A
& j 2R8I 2 LNV RV By DHBERUN B AFLE
JEMANBDERS [N\ {i}]* DHRICHFET 5.

o gr?gg{i}ls[V*(M ,Onv) = V(M \ By, 0nn)]
> v(M,0;) —v(M\ Bj,0;¢).

AHLE j¢ & B; DBHERUNEDT, v(M\ Bj,0;:) =
0, v(M,0;c) =v(B;,0;) BILTS. LIh->T, XL
TORMPEILT 3.

v(B;,0;) pi(Bi,0-4)
v(M,0je) —v(M \ By,0;¢)
’U(Bj,gj).

>
2

Rtk DOz B; 2H#189 % jICOWTHERTS L,
v(Bj,0;) > v(B;,6;) DALY 578, REIFET 5.
L7h>Tary79u 7 L TWaN\Y FIVEREICES
FTEIANBRIEELERODT, ZFBIRANZ LG,
ALE % F NV RIVICDWT single-minded bidders ¢
BHBIMBICHEIT BT LT, BRYATREN RS, O

3.3 EELERERTAEMN

AT IR A N = X LI E2e R SR R e
BT C L RRT. ZOBRICASHICLIFOMES
BB T L RRT

i 1. BEERAD AL TR, ALEBOBIICH
LT, ERDANLEDSHVRIIIERDTHS.

RERA. AFEFHIIEEZEERHA VWS, ALLBOESZ N &
U, BANEZDEI LI ANEOESE N LBL.
BHIZ N »5 i ZBRS ARLEBEOEAREZ N &L, A
LE DNV B 2ERTZLE, ZOZHER
pi(B,On:) 5. Kz, AE j ¢ N 2EDIALL
BOEEG NU{FHIBNT, AMLEBI NNV RIVB%
BRI 5L E, TOZINER pj(B,Onugy:) LT 5.
TDEZE, pi(B,0nugiye) < pi(B,0ne) BRILT %
ERETS. NS IZBNT, BLary7yZrLTw
5, BNCEENYV RIVOEFTCBIIBEOESR

(& 2 31D
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N, &35, T pi(B, O ) WATOED TH 5.

pi(B,0n) V*(M,0n;,) — V*(M\ B,0ng,)

V*(M, 0, )-

Fe, MLEOES [N'U{) KBNT, BLay Ty
JEFLTW3, BEWCERNY FVOERICEITS i &
BELTORED THS.

Pi(B,0nugse)

V* (M, Ony;).

V* R OERICBI BFHEEOMDRKRER & 5.
BB AKAE j BOEIL Tz & ¥ D single-minded bidders
THBALEE jc LT3, &L, j°¢ N %56,
Nig = Ny, BREIS 5. 37&bb j¢ OFMifERER
LN eliczdDT, V*(M,0n;) = V*(M,0n;,)
DALY B, iz, j¢ e Njp %bid, BLary7V
JRLTV3, BWZEENY RIVOESDFHEED
oA j¢ OFHEEZBER LI L ZICRKELKXBDT,
V*(B,0nis) > V*(B,0n;,) BRILY 5.

k&, p;(B,G[N/U{j}]s) > pi(B,0nrs) MEGLL,
REWCFETS. Lich> TABERAA=ZALE, A
LB DB U Tl IEIERA TH 5. O

FRE1 XD, ITOEENKRIT 5.

TH 4. LB AN = X LB LA B RIERARES»
Wwizg.

SEBA. BETIN A N = X LA L4 HIRVERRTREN 2 16
23y, SERMEIV—IV & IEEIEMRE IR
il T RV, T, ZIEDERLDSA
BERA D = X LHFEL MV — VTS T LI3HH
BNTHB. RiC, BLEBIRA N = X LNIEEBINERI
S NS e RO N I

AFE i D2 D2DLB " BRAVWTALT B KAEE
#£%2%. 2T, N'=N\{i,,i"} £$3. %7z, &
AEBEDEI L AILBOERZ N L35, AfLE
ANV RV B; MR B & X DTHNGER pi(B;, Ons)
9%, B aryI7Y s rLTW3, BEWCEENY
RIVOERICBOWTHMECRARA LR EEEE W
EL, WILBWTAILEDES N H» S AMLE ,7,i"
ZERNTERD OAMEZEILIHRT, BB L5 AN
BHDOEER Ny £BL. TDEED pi(B;, 0ns) EU
TOEOTHS.

pi(BheN'S) V*(M,ON%)—V*(M\W/,QN%,)

V*(W,0ng,)-
ALE @ DREZRBANZITIRAE LT, UTFORK
RISHEDTENS.

[T

V*(M, 0Ny ) — V(M \ B,0ny)

57

Case 1. &{\ER»HNEILCHRERBEINEVSEE
Case2. BsEBLLEOARVWAREBMMU THAEEME
BEEE

¥9 Casel &b, ABEZDE L TCHHEEZEmME S
BEEREZS. ANLE i BEBEDEILTNAVE
VB, #BTBLEETE. ThENOZHER
pi/(B,'I,O[Nru{in}]s),pin(Biu,Q[Nru{i/}]s) 95 Tk
bbb, i BNV By %, " ANV RV By BEBT
5. TDOE¥, BynBy= @,Bi/ UBy» = B; TH5.

ALEOES Ny, OEBTFT, By £avy7yy
FLTW3, BEWCELRNY RIVOERICH O TEHE
HOMMPRALEZZEEEW CW L, By &2
VIZUVIZRLTWB, BWCELRNY RIVDESICE
WTFHMAEEORAR K R2EFEZ W C W T
5, cokE, WUW'=W BEIId%. ¢,i" DX
ER pir (Byr, Onrugarye )s P (Birr, Oinrogary)s ) ZEAR T
#9.

pir(Bir,0ng,) = V*(M,0n;,) -V (M\W',0n;,)
V(W' 0N5V),

piu(Biu,eNi/eV) V*(M,0N€V> - V*(M \ W”,GN&,)

v (

W, 0ns).

(1 T ||

ALEBEBOES N3, DRETTE, V*(W',QN‘gV) +
VW 0y ) > VW, 0, ) BBATT 5. ZEER
A H = X LB ISR BN 2 R d < L 2L
TTRY.

pir (B, Ong, ) + pirr(Bir,Ong,) — pi(Bi, Onvs)

> V*(W,0ns,)+ VW, 0n;s,) — V*(W,0ns,)
> 0.
Wi Ny C N THBTehB, N5, C [N U i)
BEC NG, C [N U ") BRIZLTVWS. €
THIE 1 &Y pu(Bu,Onuginye) > pu(Bi,0ng,)
mD pin(Biu,o[N/U{i/}]s) > pin(Bin,eNéV) AN MYACD
%. o Tpi(Bir, Onruginy)s)+pir (Bir, Oiniogary)s ) —
pi(B;,0ns) > 0 DRI 5.

k&b, H3AEIELEZNEITHT LT, A
R L&V, Led> T Case 1 TiE, BEBRIRAA
Z A LI IMERHER I 2R LT W 3.

R Case2 &0, BELELRVAREEBINL TR
AREMERRBEE2EZS. ME1 LD, ALEDH
i & » TRHERIRBAD LTz, Case2 T, &F
BIRA A = X LI ERImEA RIS st 2 Wiz 9.

M EEBIZL2TORRICENT, LBBIRAH=X
LI FEEAMREIV— IV & IFEIMERMER IR & FIRE
WKk LTWwa. Lizhi->T, AFBIRA D= ALIIEE
L BRBEARAER R 8 VA 5. m|
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4 f5ER

FRYX TR, VCG AHZXALER—AL LI-LEE
RAAWZZALZRE L. ARBERAD=ZALGE, £F
OFHIfEZ RO LB UTHAREETH S T L &R
L, SHIBEARFAMNICGERTHZ B RLTE.

BFRBRANZZXLE VCG X=X LxEAN—RE L
THD, ALE ¢ B B « IND AKAEDFE
ifElC X > TREENS. FRILTRE, BAILEZEA
D12 1 DDNY B)LEER UMD % single-minded bidders
THIANEICHEETHSD Uiz, BEBIRALZ
AL, HEIE NI AEDOES DT TIHHEOM &
RE%2%FBZFRUTHBEONERITY. HICTHE
EOMDORKEZZIEL T HDT, AfLEOBIN
LTEINENERDTHE L0 HERLEBINA S
ZZALEBF- TS, ZDked, EEDALENHZE]
DUTHENRVWERLERZEML TEZHFIIERD
THb. Fi, ER2RE U THEEETILE, 438
BIRAADZ AL TR ZHRIERDOTH S EMNRE
Niz. LEN->T, BRBERANZALBRZELEALL
WKWHEThB T A RENZ. LHL, BFFIRAAH=
AL, AfLEOEINCH UTZINVRRIERDTH B &
WHOMEER> TWVWBED, VCG AHZ X LIRS
EHZEIO B TERLEGDE UL, IBEPBEOEDEST
bHb.

SHROFBTEE LT, BRBRAH=XLERI, &b
MBOBORELBZAICHEBR A=A LERT
BTENBIONE. BEDANZALEAFIBERA
HEALEHETZZ 8T, XDBOLALZXLAR
TEZLEEZELRIEIATVS. ERBEORELER
ERATREIR X A = X LIFEEREINTOEH, Rk
single-minded bidders T % ALEICFRE & Nz &M+
EDANZXLIMEET . TNBORMEFEDA L=
ALE—DOBEICHERATEEL 55 X 3 IHEES 372
DIV—IVIVFET B L EBEDREZL TS,
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