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Abstract

Combining the result of Palfrey (1983) about the role of bundling and the revenue
equivalence theorem, this note shows that there is a conflict between revenue maximization
and efficiency in multi−object auctions even with symmetric bidders.
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41 Lqwurgxfwlrq

Zh frqvlghu dq dxfwlrq zlwk ulvn qhxwudo djhqwv kdylqj lqghshqghqw sulydwh ydo0
xdwlrqv iru vhyhudo khwhurjhqrxv remhfwv1 Prvw ri wkh olwhudwxuh rq uhyhqxh0
pd{lpl}lqj dxfwlrqv kdv irfxvhg rq wkh vdoh ri rqh jrrg ru rq wkh vdoh ri vhyhudo
lghqwlfdo xqlwv +wkxv |lhoglqj rqh0glphqvlrqdo lqirupdwlrqdo prghov,1 Wzr uhd0
vrqv iru lqh!flhqf| lq uhyhqxh0pd{lpl}lqj dxfwlrqv kdyh ehhq lghqwl�hg 4, Wkh
+prqrsrolvw, vhoohu fdq lqfuhdvh uhyhqxh e| uhvwulfwlqj vxsso|1 5, D uhyhqxh pd{l0
pl}lqj vhoohu zloo vhoo wr elgghuv zlwk wkh kljkhvw �yluwxdo� ydoxdwlrqv +vhh P|huvrq/
4<;4,1 Yluwxdo ydoxdwlrqv duh dgmxvwhg ydoxdwlrqv wkdw wdnh lqwr dffrxqw elgghuv*
lqirupdwlrqdo uhqwv/ dqg ghshqg rq wkh glvwulexwlrq ri sulydwh lqirupdwlrq1 Dv|p0
phwulhv dprqj elgghuv +dqg srvvleo| rwkhu surshuwlhv ri wkhvh glvwulexwlrqv, gulyh
d zhgjh ehwzhhq yluwxdo dqg wuxh ydoxdwlrqv/ ohdglqj wr lqh!flhqflhv +vhh Exorz
dqg Urehuwv 4<;9 dqg dovr Dxvxeho dqg Fudpwrq/ 4<<; iru d uhfhqw glvfxvvlrq ri
wkhvh lvvxhv,1

Rxu sxusrvh khuh lv wr looxvwudwh lq wkh vlpsohvw srvvleoh zd| wkdw d uhyhqxh0
pd{lpl}lqj vhoohu ri vhyhudo khwhurjhqrxv remhfwv kdv lqfhqwlyhv wr �plvdoorfdwh�
wkh vrog remhfwv hyhq lq v|pphwulf vhwwlqjv/ dqg qr pdwwhu zkdw wkh +v|pphwulf,
ixqfwlrq jryhuqlqj wkh glvwulexwlrq ri sulydwh lqirupdwlrq lv1 Wklv lqh!flhqf|
uhvxow vkrxog eh frqwudvwhg zlwk wkh h!flhqf| uhvxow lq Dupvwurqj +4<<;, wkdw
dssolhv rqo| wr vrph fdvhv zlwk glvfuhwh glvwulexwlrqv ri ydoxdwlrqv1
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61 H!flhqw Dxfwlrqv
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Lw lv hdv| wr frqvwuxfw d phfkdqlvp wkdw doorfdwhv wkh jrrgv h!flhqwo|= Wkh
vhoohu frqgxfwv g vhsdudwh dxfwlrqv/ vxfk wkdw dw dxfwlrq & jrrg & lv vrog wkurxjk
d vhfrqg0sulfh vhdohg0elg dxfwlrq zlwk uhvhuyh sulfh �
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71 Exqgolqj dqg Uhyhqxh Pd{lpl}dwlrq

Lq rughu wr frpsohwho| vhsdudwh wkh plvdoorfdwlrq h�hfw iurp wkh vxsso| uhvwulfwlrq
h�hfw/ zh dvvxph ehorz wkdw wkh vhoohu lv frqvwudlqhg dozd|v wr vhoo wkh jrrgv/ dqg
zh irfxv rq wkh h!flhqf| ri wkh doorfdwlrq dprqj ex|huv1 � Zh wkxv uhvwulfw
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Zh �uvw irfxv rq wkh wzr0ex|huv fdvh1 Lq wklv iudphzrun zh fdq vkrz wkdw d
uhyhqxh0pd{lpl}lqj dxfwlrq lv qhyhu h{0srvw h!flhqw1 Li wkh vhoohu frqgxfwv vhsd0
udwh vhfrqg0sulfh dxfwlrqv +zlwkrxw d uhvhuyh sulfh,/ wkh doorfdwlrq dprqj ex|huv
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vwulfw lqhtxdolw| iru d srvlwlyh phdvxuh ri uhdol}dwlrqv1 Khqfh/ wkh exqgolqj dxf0
wlrq vxuho| dfklhyhv d vwulfwo| kljkhu uhyhqxh wkdq wkh vhsdudwh dxfwlrqv1 Wklv
hohjdqw dqg vlpsoh dujxphqw lv gxh wr Sdoiuh| +4<;6,1

�
Li wkh ydoxdwlrqv y �� ri wkh vhoohu duh yhu| vpdoo uhodwlyh wr y

� wkhq dw wkh rswlpdo dxfwlrq/
wkh vhoohu zloo vhoo doo jrrgv zlwk d suredelolw| forvh wr 41 Wkh hqvxlqj dujxphqw zrxog wkhq
dsso| hyhq li wkh vhoohu zhuh qrw frqvwudlqhg wr vhoo wkh jrrgv1
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Wr frpsohwh wkh dujxphqw/ zh xvh wkh fhoheudwhg Uhyhqxh Htxlydohqfh Wkh0
ruhp +vhh P|huvrq/ 4<;4/ dqg Hqjhoeuhfkw0Zljjdqv/ 4<;;,/ zklfk dvvhuwv wkdw
lq frqwlqxrxv iudphzrunv wkh h{shfwhg wudqvihuv wr wkh vhoohu lq dq| lqfhqwlyh0
frpsdwleoh phfkdqlvp duh ghwhuplqhg/ xs wr d frqvwdqw/ e| wkh doorfdwlrq uxoh1
E| dq dssolfdwlrq ri wklv wkhruhp/ dq| lqfhqwlyh0frpsdwleoh/ h!flhqw doorfdwlrq
phfkdqlvp vxfk wkdw d ex|hu zlwk ydoxdwlrq � ' E� � c ��c� � � jhwv dq htxloleulxp
sd|r� ri }hur/ |lhogv h{dfwo| wkh vdph h{shfwhg uhyhqxh iru wkh vhoohu1 Lq wkh
fodvv ri h!flhqw dxfwlrqv/ wkh uhyhqxh0pd{lpl}lqj surfhgxuh pxvw reylrxvo| ohdyh
d ex|hu kdylqj w|sh � ' E� � c ��c� � � zlwk d }hur0sd|r�

�

1 Zh wkxv rewdlq wkdw wkh
vhsdudwh vhfrqg0sulfh dxfwlrqv duh uhyhqxh0pd{lpl}lqj dprqj doo h!flhqw phfkd0
qlvpv1 Khqfh/ zh kdyh vkrzq wkdw wkh exqgolqj dxfwlrq dfklhyhv d vwulfwo| kljkhu
uhyhqxh wkdq dq| h!flhqw phfkdqlvp/ dqg wkdw wkh uhyhqxh pd{lpl}lqj dxfwlrq
+dprqj doo phfkdqlvpv, pxvw qhfhvvdulo| lqyroyh vrph plvdoorfdwlrq ri jrrgv
dprqj ex|huv1

�

Iru wkh fdvh ri pruh wkdq wzr ex|huv/ wkh uhvxow lv ohvv fohdu fxw= wkh exqgolqj
dxfwlrq lv uhyhqxh vxshulru wr dq| h!flhqw dxfwlrq li wkh h{shfwdwlrq ri wkh vhfrqg
kljkhvw vxp ri ydoxdwlrqv lv odujhu wkdq wkh vxp ri wkh h{shfwdwlrqv ri wkh vhfrqg
kljkhvw ydoxdwlrqv� Wklv udwkhu frpsoh{ frqglwlrq lqyroylqj vhfrqg0rughu vwdwlvwlfv
ri frqyroxwlrqv pd| eh ixo�oohg iru vrph glvwulexwlrqv ri ydoxdwlrqv/ exw pd| eh
ylrodwhg iru rwkhuv1 Lq dq| fdvh/ hyhq li wkh frqglwlrq lv ylrodwhg/ wkhuh lv qr
sduwlfxodu uhdvrq wr h{shfw wkh uhyhqxh0pd{lpl}lqj dxfwlrq wr eh h!flhqw +qrwh
dovr wkdw wklv frqglwlrq grhv qrw lqyroyh wkh kd}dug udwhv xvhg wr frpsxwh yluwxdo
ydoxdwlrqv,1

Lw lv lqwhuhvwlqj wr qrwh wkdw/ li wkh qxpehu ri ex|huv jrhv wr lq�qlw|/ wkhq wkh
h{shfwhg uhyhqxh iurp wkh g vhsdudwh/ h!flhqw dxfwlrqv/
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Li vxfk d ex|hu kdv d srvlwlyh h{shfwhg sd|r�/ wkh vhoohu fdq lqfuhdvh uhyhqxh e| lpsrvlqj
dq hqwu| ihh/ zlwkrxw d�hfwlqj lqfhqwlyhv1
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Iru dq lqyhvwljdwlrq ri wkh h{lvwhqfh ri rswlpdo phfkdqlvpv lq d pruh jhqhudo vhwwlqj/ vhh
Sdjh +4<<;,1

�

Prqghuhu dqg Whqqhkro} +4<<<, ghulyh d vlplodu uhvxow lq d pruh frpsoh{ prgho zkhuh
ex|huv duh ulvn0dyhuvh1
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81 Frqfoxglqj Frpphqwv

Lw lv yhu| gl!fxow wr jhqhudoo| fkdudfwhul}h wkh uhyhqxh pd{lpl}lqj dxfwlrq iru
pxowl0remhfw vhwwlqjv/ vlqfh rqh qhhgv wr vroyh d pd{lpl}dwlrq surjudp xqghu
frpsoh{ lqwhjudelolw| frqvwudlqwv +vhh Mhklho/ Progrydqx dqg Vwdffkhwwl/ 4<<<,1
Wkh gl!fxow| lv wr orfdwh wkh qhfhvvdu| lqh!flhqflhv1 Wkh qdwxuh ri wkhvh lqh!0
flhqflhv lv vshfl�f wr pxowlglphqvlrqdo lqirupdwlrqdo iudphzrunv1

Wkh irfxv rq h!flhqf| riwhq |lhogv dq dphqdeoh dqdo|vlv= Lq wkh lqghshqghqw
sulydwh ydoxhv prgho/ h!flhqw doorfdwlrq phfkdqlvpv h{lvw iru duelwudu| txdvl0
olqhdu suhihuhqfhv/ l1h1 dovr iru fdvhv zkhuh wkh ydoxh ri exqgoh �

�
iru djhqw �

lv qrw qhfhvvdulo| htxdo wr
S ���
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�
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�

Dq lpphgldwh dssolfdwlrq ri wkh Uhyhqxh
Htxlydohqfh Wkhruhp vkrzv wkdw/ lq whupv ri h{shfwhg wudqvihuv/ dq| h!flhqw
phfkdqlvpv pxvw eh htxlydohqw wr vrph Fodunh0Juryhv0Ylfnuh| phfkdqlvp +vhh
iru h{dpsoh Zlooldpv/ 4<<7,1 Iru wkh fdvh ri lqwhughshqghqw ydoxdwlrqv/ Mhklho
dqg Progrydqx +4<<;, kdyh vkrzq wkdw h!flhqw/ lqfhqwlyh frpsdwleoh doorfdwlrq
phfkdqlvpv iru vhyhudo khwhurjhqrxv remhfwv qhhg qrw hyhq h{lvw1

Wkh vwxg| ri h!flhqw pxowl0remhfw dxfwlrqv lv yhu| lpsruwdqw shu0vh/ exw lw
r�huv olwwoh lqvljkw iru wkh uhyhqxh0pd{lpl}dwlrq txhvwlrq1

91 Uhihuhqfhv

Dupvwurqj/ P1+5333,= �Rswlpdo Pxowl0Remhfw Dxfwlrqv/� Uhylhz ri Hfrqrplf

Vwxglhv/ 9:/ 78807;41
Dxvxeho/ O1/ dqg S1 Fudpwrq +4<<;,= �Wkh Rswlpdolw| ri Ehlqj H!flhqw/�

glvfxvvlrq sdshu/ Xqlyhuvlw| ri Pdu|odqg/ 4<<;1
Exorz/ M1 dqg M1 Urehuwv +4<;9,= �Wkh Vlpsoh Hfrqrplfv ri Rswlpdo Dxf0

wlrqv/� Mrxuqdo ri Srolwlfdo Hfrqrp| / <:/ 4393043<31
Hqjhoeuhfkw0Zljjdqv/ U1 +4<;;,= �Uhyhqxh Htxlydohqfh lq Pxowl0Remhfw Dxf0

wlrqv/� Hfrqrplf Ohwwhuv/ 59/ 4804<1
Mhklho/ S1/ E1 Progrydqx dqg H1 Vwdffkhwwl +4<<<,= �Pxowlglphqvlrqdo Phfk0

dqlvp Ghvljq iru Dxfwlrqv zlwk H{whuqdolwlhv�/ Mrxuqdo ri Hfrqrplf Wkhru|/ ;8/
58;05<7

Mhklho/ S1/ dqg E1 Progrydqx= �H!flhqw Ghvljq zlwk Lqwhughshqghqw Ydoxd0
wlrqv�/ glvfxvvlrq sdshu/ Qruwkzhvwhuq Xqlyhuvlw|/ 4<<; dqg iruwkfrplqj Hfrqr0

phwulfd1
�

Plojurp +5333, dovr qrwhv wkh whqvlrq ehwzhhq uhyhqxh dqg h!flhqf| frqvlghudwlrqv lq
pxowl0remhfw dxfwlrqv1
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Plojurp/ S1 +5333,= �Sxwwlqj Dxfwlrq Wkhru| wr Zrun= Wkh Vlpxowdqhrxv
Dvfhqglqj Dxfwlrq/� Mrxuqdo ri Srolwlfdo Hfrqrp| / 43;/ 57805:51

Prqghuhu/ G1 dqg P1 Whqqhqkro}= �Dv|pswrwlfdoo| Rswlpdo Pxowl0Remhfw
Dxfwlrqv iru Ulvn0Dyhuvh Djhqwv�/ glvfxvvlrq sdshu/ Whfkqlrq/ Kdlid/ 4<<<1

P|huvrq/ U1+4<;4,= �Rswlpdo Dxfwlrq Ghvljq/� Pdwkhpdwlfv ri Rshudwlrqv

Uhvhdufk/ 9/ 8;0:61
Sdjh/ I1 K1 +4<<;,= �H{lvwhqfh ri Rswlpdo Dxfwlrqv lq Jhqhudo Hqylurqphqwv/�

Mrxuqdo ri Pdwkhpdwlfdo Hfrqrplfv 5</ 6;<074;1
Sdoiuh|/ W1 +4<;6,= �Exqgolqj Ghflvlrqv e| d Pxowlsurgxfw Prqrsrolvw zlwk

Lqfrpsohwh Lqirupdwlrq/� Hfrqrphwulfd/ 84/ 796079;1
Zlooldpv/ V1= �D Fkdudfwhul}dwlrq ri H!flhqw/ Ed|hvldq Lqfhqwlyh Frpsdwleoh

Phfkdqlvpv�/ glvfxvvlrq sdshu/ Xqlyhuvlw| ri Loolqrlv/ 4<<71
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