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Abstract. Theequili riu of the direct revelation ic rey lar e roves
echanis for co inatorial auctions requires every agent to pro

vide co plete infor ation a out its preferences ot only is this unrea
sona le in settings ith costly preference evaluation, ut oreover it is
often possi letoi ple entthesa eoutco e ith preference
infor ation efor ali ethepro le of ini al revelation echanis
design and introduce the concept of ini al infor ation certi cates

inear progra  ing duality theory proves that a class of price ased
infor ation certi cates are oth necessary and su cient to co pute an
e cient allocation in a do inant strategy echanis
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new prices,
best-response bids
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incremental -

value informatio
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Agent 2
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. . nfor ation sets and certi cates The space, , inside the inner circle rep
resents the infor ation content of state ent , or equivalently the ini al certi cate
for nfor ation set , ut not infor ation set, , provides a certi cate for
state ent
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. . reference infor ation sets, for an allocation of a single ite and t o agents
a This infor ation set, , is not agent independent This infor ation
set, , is agent independent
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Ho ever, and preferences, in  hich agent valuations
depend on the valuations of other agents, are not co pati le ith agent independent
infor ation sets



sva e r ies ad ive a reere ei r ai
a
a
S i
rds IS ase reere es C ai a va ai
e i i r ai a aiie e a va e a
ies er a arssa va ai s a as iiieace

ie

rds reere ei r ai is ei de e de
as ssi e ra ies ada ae s see ava ai
i reere ei r ai a si ae s iiies eva e
ae aiie ediere ei va e ae
er iead a ie. er rds es i C
e s aiie ediee ei va e e ee ie ada
ra
C sider e ea esr ia riaa 1 s.
r ai se
is eideede . a ai
sa is es C
va ai i sais es
r ai se
is eideede . a ai
sa is es C ad
a ai
sa is es C ad
a ai sa is es C

e ever i

11

sis

ra
Sva e T

is a
sis e

ie

ee ever

a

ies



12

e a r a de e e ii areveai e ais desi r e
e a ese de ii s are rese ed ads r videasr
er a s sr re ire e ra i dire e ais a s eii
re ere e€s i a ess a ra e.
rd ea a re e a s
ae s rvidea i r ai se. isreas a e ass e i
S i ss a . er rds
i a e ea er r vide rei r ai a ess. is aer e
ass e a is s i r ai rs e se erisi is k

e ais desi er.

i DP
S
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e ive aiii C srai si a dire reveai e ais
ake r reveai a a e erei e iiri S aa ae a
i rveise e ed a issai isva ai i r ai . r a
eideai a i dire reveai e ais i i esrae s aea S
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rai ai srai sesre a a ae se e ed a i e ii
ri is eaive. e C e ais isa ea e a C ad
dire revea i e ais . e e se i dis ssesi dire variai s
e C e ais a re ai C ad r eries. e i d a
C a i seaddii a re ire e s ei r ai a isre ired
s vear e . rea ei e ikre a i e eedea i r ai
a ese d i es va ei rder i e e e ikre rie.
eas sider a e addii a srai s e ii areveai
e ais desi r e . e rsvariai i rd esaa ae ased
s rai a seeks eii 1i ai r ai reaive a ari ara ae.
e allo an agent to provide ore infor ation for the cost, for exa ple hen

the est ethod for a idder to value a particular undle is to value a nu  er of
s aller undles, in hich case the additional infor ation a out the value of those
s aller undles is availa le for free



13

i DP
S
C
is a ae srai ed variai is se e e a a eis
addes a reise ii a reere eeiiai . ese dvariai
ird esai r ai se ased srai a dre iresae ad e
ideede i r ai ses.
i
S
C
isi r ai srai ed variai is se easei si ies ei

r ai e ivae ea a sisi e e se i

isse i e rvea res e ee er e
i ae ie a ai ad e r e i eiive
e iiri ri es. er e i a e ie a ai i ii
a reere eeciiai a ered ed e r e i ase
C ries i iia reere eeiiai . e dire i a a
rie eri aeis e essar ra e ie a ai is ve.
addi i rvidi s e ereia s r r e se ase d
i ia ria a i s isred i is se e a se si e ii a
i r ai eries e is veri a riesare C . e re rese i e
ai res ei rd ea e a ae a ara ees a reere ei
r ai sesare ae ad ei de e de
e i isasae e a ise ie adC is
asae e a ries arei eiivee iiri i a ai . e
rres  di i s aeva ae iad i esae e ds

r reere es are ri e adC



a ia e a ae e er a ae a e
sr edr si e rie ased eries.

C sider ries . es se
er r videsi r ai se
e i e ass er reve a i r ae si res se eries
a ass i a i e siedver s i 1 e ive ai ea i
desi
r a iad i rs ese e e
rie eries ra ae re ere es.
ri ei 1ird i is a eries e asase e e
rie ased eries. a er e 1 aa e eessar ads ie r er
ies i r ai eri aesi e ie adi e ive ai e e ais s
a ai a eries a a ee ressed i i e es res se er
a ae sa ea e isri e ai a er es revi
S r sed rieraive ia riaa i si Parkes adC e
ad . isi des e i eries a is
rva e r de a is r reere e rderi ar ss
des ad is rva e r de ess r
rea er a ad r eries is rdi ere ei
va e e ee des ad ess r reaer a
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n a constraint net or odel, undles are represented as vertices ith lo er and
upper ounds on values, and ordering infor ation et een pairs of undles is rep
resented ith eighted edges, ith eights that de ne upper and lo er ounds on
the di erence in value et een a pair of undles



C sidera r e i ds ad ad ae s e

as va es adae as va es

. e de ea i a

eva a es iad i isa e ie a ai ive ae va
es .C eei r ai r vides a rivia eri ae
e ie . aki r ai a s eiesava ede reasi rder ver a e

re ere es i.e. r ae ad r ae is

a eri aea ai s ad a ee ie i res e

isi r ai . rie ased er i ri es ad

eiisi r ai se

r videsa eri ae a riesarei eiivee 1iiri i a ai
adi ediae as rvidesa eri ae a a ai is
e e
Cr ia a ae i r i eeraes reere ei r ai
a is ae ad eideede . e i e r i ei eres
S a e.
e ai res saresaed rae ad eideede i r ai
ses ad di ari ar r e ais s i eries res ri ed a ae
e rs s a er e i ae ie a ai i r
ae sisi r ai a e ivae e r e i eiive
e iiri ri es.
isdire 1 iseas i i ediae r sa dardd ai ar
e s. e ave C C
e de ea rs aseva ai rae ad de
ive i r ai se . s e de e ese ii aiii
des rae i va ai a ries s vi C ade de

e ese reve e ai ii a ai s r eseera ries s vi

C



irs i i ies
C sa dardd ai ar e s. a di ede 1ii
C riesad ease reere esareae i de e de e ave
i asa
s eia asei ies
e de e ee iiri ries r s s aseva ai s eia ase
S a . i e
ide ede e ever ae i i e re er de a a va ai
er a e rs aseva ai rise ie dead e ave
ia isi ies C
asi d ai ad e avea eri ae C
C ii Pr sii adPr sii s ad ei ediae ave
e i res i esa ises ei r ai e ivae e e ee e
ii areveai e ie a ai r e ad e ii areveai
eiivee 1iiri ries r e
isres issaed ra ad a e a se
r e i e ass e a ae sres dr eries. ii a
C rie eri a esareeas srT r eries e ee ie
a ai isk .e iia er r e red es di e
iia s rie ased er r e se C ries.
e S
i P
S C
is de sraes e er ei r ai e ivae e e ee e
e e a ai ad eiivee iiri rie r e s. e er
eeraea i1 a eri ae rC riesiseas s a e e riesas
a rie er adaskae s r eir es res seses. e are a are
a rres di si e sr i r e ii a er eii a
i r ai eri ae veri dire a a ari ara ai ise ie
rse earerea i eresedi sr i i dire e ais s a
a ieve is er r a e. eiivea a sis are e er r
a e a i dire e ais i is idea is e r re rk. e
a read ie aa as r S is a i e 1ii a ievesC ries

i reasi e rie i eae ise . 1 iar a ase di ri e



ia riaa i s as de er i aes i eiivee ii
ri ries. e reise ec r a e ase di riea i ss as de
de e ds de aiss as e er idsad rie daesares r s r
as r sarssae s ad e rder i i ae si era i
ea 1
e a a i ei r ai a S i e ive aiii r e
ads a e r e i a e ie a
ai i se i eresedae sisi r ai a e ivae e r e
i iversa C C ries. r is es a ereisa
er S r ess essie s are re ikes si es a
e e s.
ee ivae eres issaed ra as e iiri i i
ae a ai r a iaera deviai a eed a a i eve i
eei r ai a e ids aed erae s.
e
S
ske e dire i iseas S . ive C ries
e C a e sare ed as ere
is ee die a ai ad is e ai a reve e e se er a
ri es vera a ai sad is e ai areve e ese er
a ries vera a ai s a e dea e . e C a e s
r vide a as e iir i a i dire e ais ad e C
e ais aiies ee e edreve earssa e ie a i s
er e dire i as ai ses. irs e 1 e ess
e C e ais a sreve e aiii e ie ad aes as
i e ive ai e e ais s i ies a a e ie i dire e
ais i as a isas reve e ai ii arsse ie e a
is s s i e e e e e C e ais . e d asi iar
ar e ai Pr sii de sraes a as asi r ai is
ae ad ei de e de e ad C
ake e er i aeri ae r C ries.
ise e si C ries rvidesa ea ara eri a i e addi
i ai r ai eiiai ssi sed ae i e ives. C riesare
as se C riesad a ere te ee e ed re ire re reere e
i r ai i s e ases. akeasa esis a
e i
dii is eessar a ds ie r ii a C ries e iversa C
riesad der e esis e essar a ds ie rae i r ai a

S r €88.



18

rds e aria rd a se ae s S e reaer a
e a aria rd ea ae 1idivid a . is dii dsi
r e si i ie sares si es ik reaks d i r e s
e e s e e ie s
rea ed rk Parkes ar r sea e esi de i
i e i r ai a ae reere esisdeer ied 1 e e
e C e. ea i e saddii ai r ai e d
a e ed de re ise e ii a C riesare iversa,
C ries.
Preere eeiiai isa i ra r e i e ais desi rae
ediaed ee r i er e. Preere eeiiai as rese sa i r
a adi eresi ereia ae ei ai a e ais desi
is a er akess eiiia r ress ardsa r a er r e desi
ii a reveai C e ais s. ede srae e e rar e a
rie ased e ds a i ii a reveali e ais desi . ee iva
e eres s rvides e si ai r rie aseddesi s rieraive
ia riaa 1 ss as de ad
C rre rie aseda 1 ssr rea ase di sear r ri e
S ae is is rse s e ssi e sear e d. d ei
eres i dersa d e reere ereveai rade si er ri e ased
sear erisis. e se r er as e di riea 1 s a d e
s i er rie ased e dsis e rvided r aae
va ai r es rea e ea ari ar dei a ase di ri e
a 1 is e esivei i a as e e e sivei rer dsa da
ae k s ai i eed re eisva ei e re.

e e raiedeiia rae e ds C e ad r
videi ediaea d i r ai a ae reere ei r ai e
e ais as reere eeiiai eries are e e ed. aris i
e r iddi ae s se i desri edi is aer reere ei
r ai is r vided e e ais i e T es res  ses
ries. e a ivesiae er e as r s rie daesada
eeraed riei reasesviae e ded vir aa i r ds evera e e

addii a reere ei r ai a r ae s a avei rse i
er i rre rk is eas re ee e riedisri iai
e reere eeiiai ss asedi riea i s ad eas re e

S r essi as e di ri e ia riaa i s.



d ike ak ea srevie ers ad e ariia s e
C rks r eir e e s.
1 A Andersson, M Tenhunen, and gge  nteger progra  ing for auctions
ith ids for co inations n
, 2000
2 M Ausu el and Milgro Ascending auctions ith pac age idding
,11 2, 2002
3 S ans, O edyard,and D orter Allocating uncertain and unresponsive
resources An experi ental approach ,201 2,
18
S i chandani, S de ries, Schu er, and ohra inear progra  ing

and ic rey auctions Technical report, Anderson raduate School of Manage
ent, U A, 2001
S i chandani and M Ostroy The pac age assign ent odel
, 2002 forthco ing
outilier and H Hoos idding languages for co  inatorial auctions n

, 2001
E H lar e Multipart pricing of pu lic goods ,111 33,1 1
8 O o pte and ehiel On the virtues of the ascending price auction e
insights in the private value setting Technical report, U , 2000
onen and T Sandhol reference elicitation in co inatorial auctions n
A M ress, e or,
2001
10 onen and T Sandhol Di erential revelation echanis sforco ina
torial auctions n
, volu e 2 31 of 2002 This
volu e
11 onen and T Sandhol artial revelation echanis for co inatorial
auctions n , 2002 to
appear
12 S de ries and ohra o inatorial auctions A survey

, 2002 forthco ing
13 DeMartini, A M asnica, O edyard,andD orter Ane andi proved
design for ulti o ect iterative auctions Technical eport SS 10 , alifornia
nstitute of Technology, 1 8  evised March 1
reen and ean acques a ont  haracteri ation of satisfactory echanis s

for the revelation of preferences for pu lic goods , 2 38,1
T roves ncentivesin tea s , 11 31,1 3
Hol an, r Dahav, D Monderer, and M Tennenholt undling equili

riu in co inatorial auctions Technical report, Technion and Stanford, 2001
Hudson and T Sandhol E ectiveness of preference elicitation in co  inatorial
auctions n
,volu e2 31 of 2002 This volu e



20

18

20

21

22

23

28

30

31

32

33

M O ac son Mechanis theory n
EO SS u lishers, 2000
rishna and M erry E cient echanis design Tech
nical report, ennsylvania State University, 1 8 Availa le at
http econ la psuedu v rishna vcgl8 ps
D eh ann, O allaghan, and Shoha  Truth revelation in rapid, approx
i ately e cient co inatorial auctions n
, bages 102, 1
Milgro utting auction theory to or Thesi ultaneous ascending auction
, 1082 22,2000
isan  idding and allocation in co inatorial auctions n
, pages 1 12, 2000
isan and A onen o putationally feasi le echanis s n
, pages 2 2 2 2, 2000
isan and Segal The co  unication co plexity of e cient allocation pro
le s Technical report, He re University and Stanford University, 2002

D ar es undle An e cient ascending price undle auction n
,pages1 81 |1

D ar es Opti al auction design for agents ith hard valuation pro le s

n , pages 20

21, ulyl Stoc hol

D ar es

hD thesis, Depart ent of o
puter and nfor ation Science, University of ennsylvania, May 2001
http cis upenn edu dpar es diss ht 1
D ar es An iterative generali ed ic rey auction Strategy proofness ithout
co plete revelation n
AAA  ress, March 2001

D ar esand H Ungar terative co inatorial auctions Theory and prac

tice n , bages
81, 2000

D ar es and H Ungar reventing strategic anipulation in iterative

auctions roxy agents and price ad ust ent =n
, pages 82 8 , 2000
D ar es and H Ungar An ascending price generali ed ic rey auction
Technical report, Harvard University, 2002
A onen Mechanis design ith inco plete languages n

2001

b
M H oth opf, A e ec, and M Harstad o putationally anagea le
co inatorial auctions , 8§ 1131 11 ,1 8
T Sandhol An i ple entation of the ontract et rotocol ased on

arginal cost calculations n
,bpages2 22, ulyl 3
T Sandhol , S Suri, A ilpin, and D evine A O A fast opti al
algorith for co inatorial auctions n

, 2001
ic rey ounterspeculation, auctions, and co petitive sealed tenders
,1 83,1 1
ur an and M ell an A A A progressive, anony ous price co
inatorial auction n , pages

21 2, 2000



