
Review of Marketing Science
Working Papers

Volume , Issue   Working Paper 

Using Linear Programming in a

Business-to-Business Auction Mechanism

Milind Dawande R. Chandrashekaran

J. Kalagnanam

Review of Marketing Science Working Papers is produced by The Berkeley Electronic Press
(bepress). http://www.bepress.com/roms

Copyright c©2002 by the authors.

The author retains all rights to this working paper.



��������� 	
���
������������������� � ���
� ��� �

���������
����� �"!��#�$�%�&�'���
�����)(*�&+,!������ - ��+/.0�����1���

2�3547698�:<;=6
>@? 4BADCFEG4H4�69IJ3 ? 4BADCFEG4H4�ADC"69EK8�:<;=6HADI<C54�:L8HENMO:L89PQEKMDRS;=EKC"69EK8HEGT&:L8HI ? C5T0;=IQCU6H8�:Q;=6�4�VWI<8�XF89I"; ? 89E=Y
Z EKC"6�IQ8@VWI<8[TUAO47698HAD3 ? 69ADIQC�\�][EKP<IQ69A^:G69A_I<C�:LC`TJ4BEG:LM_EGTN3FAOTN69EKC5TUEK89A_CFPa:G89E�6HbFE Z Ic4B6d;=I ZeZ I<C
69Ef;gbFChA^i ? EG4 ? 47EGTNVWI<8jXh89A^;1E�T"A^49;1ILkcEl89Rm:LC5TnP<ElCFEK8�:G69A_CFPa69bFEo6HEK8 Z 4d:LC`T�;=I<C5TUAD6HADI<C54pVWI<8�;=I<CUY
698�:<;=6�4=\NqrEG:LM_EGT
3FA^T
6HEKC`TUEl8�4�;=IQMDM_EG;=6[3FA^TF4asW69b`:G6#AO4�XF8HADkQ:L6HEaADCUVWIQ8 Z :G69ADIQC
3`EK6Bt@ElEKC&69bFEa6BtdI
;=I Z X`:LChADEG4�u�:GC`Te69bFElCeXFA^;�vm:#tjA_CFCFA_CFPa3FA^T`wG4xVW8HI Z : Z IQCFPa69bhEo4 ? 3 Z AD6H69EGT�3FAOTF4=\,y@bhE�I ? 6BY
;=I Z E�IGV,4 ? ;�beADC"69EK8�:<;=6HADIQC`4@;K:GCe3`E�:LC`:GMDRh47EGTe3`:Q47EGTeI<CJ6HbFE�69bhEKI<8HRNIGV,4BEG:LM_EGTN3FAOTn: ? ;=6HADI<C54
:LC5Tnb`:KkcEo3`EKEKC�476 ? TUADEfTnEKz"69EKC547ADkcElMDR�{}|l~�\,��C&;1I<C"698�:Q476l�FCFEKP<IQ69AO:L69A_I<C`4[69EKC`Te6HIN3`E Z I<89E�TUR�Y
C`: Z A^;�tjbFEK8HEa:N3 ? RcEK8�s�4 ? XFXFMDA_EK8=u Z A_P<b"6@3`EaADC"69EK8�:<;=6HADCFPmtjAD6Hb&4BEKkcEK8�:GM�4 ? XFXFM_ADEK8�4#sW3 ? RcEK8�4gu
47A Z ? MD6�:GCFEKI ? 47M_RJ:LC`T&69bhEm;=I<C"698�:<;=6 ? :LM�6HEK8 Z 4�3`EKA_CFPeCFEKPQI<6HA^:L6HEGT&tjAD69b&IQCFEm4 ? XFXFMDA_EK8 Z A_P<b"6
TUA_89EG;=6HMDRaA Z X`:<;16@69bhE#ChEKP<IQ69A^:G69A_I<C`4jtjAD6Hb
:GCFI<6HbFEK8l\
2�CJ:GXFXF8HIc:<;�b
6Hb`:L6jAO4pIGVW69EKC ? 4BEGT�VWI<8j6HbFA^4j4BEK696HADCFP�A^4@6HIaTUEG4BADPQC
:GCJADC"69EK8�:<;=6HADkcE Z EG;�b`:GCFA^4 Z
tjbFEK8HE�35:<47EfTNI<C�:n� Z :L8HvcEK6,4BADP<C5:LM^��4 ? ;�b�:<4@XF8HA^;=E@VWIQ8@EG:Q;gbmAD6HE Z �<6HbFE�:GP<EKC"6�4d;K:LC�XF89IQX�Ir47E
3FAOTF4@3`:<4BEGTeI<CS:aTUEG;=EKC"698�:LM_AD�KEGTaXF8HADkQ:L6HE�;1Ic476 Z I"TUEKM�\/2�P<ElCFEK8�:GM�47EK6H69A_CFP�VWI<8[TUEf;=EKC"698�:GMDA_�KEGT
:LM_MDI";K:G69A_I<CoA^4 IQCFE,tjbFEK89E,6HbFEK89Ex:L89E Z ? MD6HADXFM_E�:LPQEKCU6�4 tjAD6Hb�: ? 69ADM_AD6BR@V ? C`;169ADIQC�VWI<8�69bhE@T"A��$EK89ElCU6
89Ef47I ? 8�;=EG4j:GC`Tn6HbFE�:LM_MDI";K:G69ADIQCJXF89IQ3FMDE Z A^4p6HIeT"A^476H89A_3 ? 69E�69bFEo89Ef47I ? 8�;=EoADC�:GCnIQXF69A Z :LM$tj:KRc\
2�vcEKRmT"A��$EK89ElC`;=E@VW89I Z ;1M^:<4H47AO;K:LM$I<XF6HA Z A_�G:L6HADI<CaAO4p6Hb`:L6d69bFE ? 69ADM_AD6BR#V ? C`;=69A_I<C`4,ILV/69bFE�:LP<ElCU6�4
:L8HEoXF89A_k<:G69EoADC"VWI<8 Z :L69A_I<CJ:GC`TJ:L8HE#ChI<6[EKzUXhMDA^;1AD69M_R�v"CFIGtjCJ69Ia69bhE�T"EG;=A^4BADIQC Z :LvcEl8K\�y@bFEovcEKR
89Efi ? A_89E Z EKCU6�4�VWI<8�4 ? ;�be:�TUEG4BADP<Cm69I�3`E�XF8�:Q;=69AO;K:LM5:L89Er�js�A�u/;=IQCUkcEl89P<ElC`;=E@6HIa:GC��9EGi ? A_MDAD3h89A ? Z
47IQM ? 6HADIQC`�nA_C�:��`CFA_69EaC ? Z 3�El8�IGV[476HEKX`41��:LC5T�sWADA�u�69bFE��9EGi ? A_MDAD3h89A ? Z 4BI<M ? 69A_I<C`�JA^4�IQXF69A Z :LM
VWI<8JEG:Q;gb�IGV�69bFE�:GP<EKC"6�41��P<ADkcElC
69bhE Z :L8HvcEK6e4BADPQC`:LM�\��[CFE�:LXFXh89Ic:Q;gb�VWI<8�A Z XFM_E Z E1CU6HADCFP
4 ? ;gb Z EG;�b`:LCFAO4 Z 4�AO4�6HbFE ? 4BEaILV,Xh89A Z :LM�Y�T ? :GM�:LXFXh89Ic:Q;gbhEG4�tjbFEK8HE�6HbFE�8HEG47I ? 8�;=E�:LM_MDI";K:G69ADIQC
XF8HI<3FM_E Z AO4�VWIQ8 Z ? M^:G69EGT&:Q4a:
MDADChEG:L8oXF8HI<P<8�: Z :LC5T069bFE�T ? :LMjXh89A^;1EG4o:L89E ? 4BEGT�:Q4 Z :L8HvcEK6
47A_P<C`:GM^4a{��U�$�U�$ F�'¡Q��¢`�$£L~�\�¤,:<;�b&:GP<EKC"6o;K:GC
6HbFEKC ? 4BE�69bhEaT ? :GM�XF8HA^;=EokcEG;=6HI<8[69IeXh89I<X`Ir47E�:
XF8HIL�`6 Z :Lz"A Z A¥�KA¥CFP[3FAOT �<VWI<8,69bFE[CFEKz"6,89I ? C`T �"3`:<4BEGT�IQCebFEK8,XF8HADkQ:L6HE�;1Ic476 Z I"T"EKM�\�¦�EK8HEc�<6HbFE

1Dawande et al.: Using Linear Programming in a Business-to-Business Auction Mechan

Produced by The Berkeley Electronic Press, 2011



:<4H4 ? Z XF69A_I<CJA^4@6Hb`:L6j6HbFE�:LP<ElCU6�4j:L696HE Z XF6d69I Z :Lz"A Z A��lEj69bFEKA_8@XF8HIL�`6�4�A_CJEG:<;�be89I ? C`T \dy@bFAO4
:<4H4 ? Z XF69A_I<C&A^4�8HE=VWEK898HEGTn6HI�:<4�69bFE��������	��

������������������������{��L~�\a��C�:�Xh89I"; ? 8HE Z EKC"6�47EK6H69ADChP
tjAD6Hbm:�47A_CFP<M_Ej3 ? RcEK8/:LC5T Z ? MD6HADXFM_E,4 ? XFXFMDA_EK8�41�<69bhE@3 ? RcEl8 ? 47Ef4�:�MDA_CFEG:G8�XF89IQP<8�: Z 69I�:LMDM_I";K:L6HE
bFEK8�TUE Z :LC`T&3"R�;gbFIcIr47A_CFP�:
4BEK6�IGV�;=Ic4B6 Z A_CFA Z AD�KA¥CFPm3FAOTF4�:GC`T069bhEKC ? 4BEe69bFE�T ? :GM@XF8HA^;=E
kQ:L8HA^:L3hMDEG4�69IS47A_P<C`:GMp6HbFE�4 ? XFXhMDADEl8�4=\m��C�I<8�T"EK8o69I
P ? :L8�:LC"69EKE�;=IQCUkcEK8HP<EKC5;=Em:eM^:L8HP<EmEKCFI ? P<b
XF8HA^;=EoT"EG;=89E Z EKC"6pAO4 ? 47EfT�IQC&:GMDM�CFIQCUY��lEK89ImT ? :LM�XF89AO;=EG4pA_CJEG:<;�bJAD69El8�:L6HADIQC�\
��C�69bhA^4�X`:GX�El8at@EeEKz"XFM_I<89E�:LC :LM_69EK8HC`:L6HEJTUEG4BADP<C�tjbFEK89Er��69bFE Z :L89vcEl6�4BADPQC`:LMjXF8HIGkUAOTUEGT06HI
EG:Q;gb�4 ? XFXFM_ADEK8�AO4�3`:Q47EGT&I<C�69bFEm; ? 898HEKCU6�;=Ic4B6�ILV�XF89I"; ? 89E Z ElCU6jVWI<8o69bhEa3 ? RcEK8l\�¤,:<;�b�4 ? XUY
XFM_ADEK8dA^4@69bhEKC
8HEGi ? AD89EfTN69I�4 ? 3 Z AD6dCFEKt 3FA^TeXF8HI<X`Ic4H:LM^4[69b`:G6�8HEGT ? ;=Eo6HbFEoXF89I"; ? 89E Z ElCU6�;=Ic4B6
s�:Q494 ? Z ADChP
I<6HbFEK8�4 ? XFXhMDADEl8�4�vcEKEKX�69bFElAD8o3FA^Th4 ? C`;�b`:GCFP<EGT`uo3UR�4BI Z EmM^:G89P<E�EKCFI ? P<b TUEG;=8HE=Y
Z EKC"6��! #"U\%$�E�47bFIGt�69b5:L6K�<VWIQ8@EG:Q;gbm4 ? XFXFM_ADEK8l��PQEKCFEK8�:L6HADCFP�:#Xh89IL�56 Z :Lz"A Z A_�KA¥CFP�3hA^Ta69b`:G6
TUEG;189EG:Q47EG4�69bhE�XF89I"; ? 89E Z EKCU6x;=Ic4B6pVWI<8d69bFE�3 ? RcEK8,3"Rm:L6jMDEf:<476&��;K:LCe3`EoT"I<CFE�A_CNX`IQMDR"CFI Z AO:LM
69A Z Ec\�y@bFA^4�A Z XFM_ADEG4,69b`:G6#A_C&TUEf47ADPQC`4�tjbFEK8HE�69bhEa3FA^TF4�:L89EaChI<6�;=I Z�Z I<CJv"CFIGtjMDEGTUPQEc� EG:Q;gb
4 ? XFXFMDA_EK8[:LC5T
69bFE�3 ? RcEK8[;K:GC
EKChPc:LPQEaADCS:LC
��:LM_P<I<8HAD6Hb Z A^;o;=IQCUkcEl8�49:G69A_I<C`�a69ImA^TUElCU6HA�VWR�4 ? ;�b
XF8HI<X`Ic4H:LM^4�A_C&:NX`I<M_RUChI Z AO:LM�C ? Z 3`EK8jIGVd476HEKX`41\���C&:QTFTUAD6HADIQC���tdEa4BbFIGt 6Hb`:L6�4 ? ;�b&: Z EG;gb"Y
:LChA^4 Z ;1I<C"kcEK89PQEG4�69IS:LC �9EGi ? A_MDAD3h89A ? Z 47IQM ? 6HADIQC`�etjbFEK89E�:LM_Md4 ? XFXhMDADEl8�4�:G89EJ:G6#6HbFEKA_8�XF89IG�`6
Z :GzUA Z AD�1ADCFP�47IQM ? 6HADIQC�PQADkcEKC�69bhEJ;=Ic4B6a:GC`T�69bFEe8HEGi ? AD8HEGT0T"EG;=89E Z EKC"6'�"\
2j6�6HbFENbhEG:L8H6aILV
69bhA^4oTUEG4BADP<C�MDADEf4�:�V ? C5TF: Z ElCU6�:LM,4BEKC`47A_69A_kUA_67RS:LC`:GMDRh47AO4�Xh89I<3hMDE Z IGV[MDADChEG:L8oXF8HI<P<8�: ZeZ ADCFPNY
P<A_kcEKC�:�MDADChEG:L8,XF8HI<P<8�: Z :GC`TeAD6�4pI<Xh69A Z :LM`4BI<M ? 69ADIQC��FA^T"EKCU6HA�VWR�69bFEo4BEK6@IGV�CFEKt ;=IQM ? Z C`4,4 ? ;�b
69b5:L6m:LC"R�IQCFEJILV�69bFEG4BEJ;=IQM ? Z C54#tjbFEKC�ADC"6989I"T ? ;=EGT�ADC�69bFEJMDA_CFEG:G8�XF8HI<P<8�: Z 8HEGT ? ;1EG4#6HbFE
I<Xh69A Z ? Z 4BI<M ? 69ADIQC
3"RJ:L6jM_EG:<4B6(�U\

)+*',�*'-.*0/213*04

{¥¡=~�2 ? 4 ? 3`EKM��'5�\76�\D�[:LC`T86
ADM_P<8HI Z �&9'\_��2�4H;=EKC`TUA_CFP�2 ? ;=6HADI<C54NtjAD6Hb89�:<;�vQ:LP<E > AOTFTUA_CFPF�
: �;
�<��=��
?>�@BA��C�������[�,¦�:G89kQ:L8�TED[CFADkcEK8�47A_67Rr����"F"<�U�G<H�I�J�LKNM�M	O%O�OBPQ>�RS�TRH���?@UPQ
?���VM	>�RH
��W�����YX
��>��Z���[��P\<H�W�

{��L~ > EK8H6�47Elv<:Q4=�.]�\79'\/y@bFE�: ? ;=6HADIQC :LM_P<I<8HAD6Hb Z VWI<8m:Q494BADP<C Z EKC"6�:GC`T�I<6HbFEK8aCFEK6BtdI<89v2^`IGt
XF8HI<3FM_E Z 4=�/2�6 ? 6HI<89AO:LM��`_��Y�����UaT>�
������F��""�'¡l�<�KY�¢SbU��¡Tb�b�""\

{��L~ > ADv";�b`:GC`TF:LChA��Uq`\r:LC`TdcF\76�\U��476H89IGRc�D�ry@bFE�X5:<;�v<:GP<E�:<4H47ADPQC Z EKC"6 Z I"T"EKM�� : �;
�<��=��
?>�@=A��?X
���������"2�C5TUEK8�4BI<Cde[8�:QT ? :G69Eoq";gbhIcI<M`ILVf6&:LC5:LP<E Z EKC"6�:GC`Tg][EKX`:L8H6 Z ElCU6�ILV ¤p;1I<CFI Z A^;K41�
D�\ih[\J5�\ 2�\D�`¡jbFb�bU\

2 Review of Marketing Science Working Papers Vol. 1 [2002], No. 4, Working Paper #3

http://www.bepress.com/roms/vol1/iss4/paper3



{ ¢<~ > ADv";�b`:GC`TF:LChA���q5\D�`TUE��p8HADEG4�q5� q";gb ? ZeZ EK8.cF\D�`:GC`T��,I<bF8�:��o\���\ 5`ADChEG:L8�9�89I<Pr: ZeZ ADCFP
:LC5T���A^;�vU8HEKRa2 ? ;=69A_I<C`41� : �;
�<��=��
?>�@ A��C���������$2�C`T"EK8�4BI<C2e[8�:<T ? :L6HE�q�;gbFIcIQM�ILV�6&:GC`:LPQE=Y
Z EKC"6K�HD�\ih[\J5�\ 2�\D�"��"F"U¡Q\

{��L~�e�:LM_MDADElC��LcF\�:GC`T 5�\L$0EKA_C��$2 q Z :L8H6 6&:L8HvcEK6jVWI<8���C`T ? 4B6989AO:LM�9�89I"; ? 8HE Z EKC"6[tjAD69b hd:KY
X`:Q;=AD6BR h,IQC`476H8�:LA_CU6�4=� : �;
�<��=��
?>�@LA'�C�����?���=6&�By�\`<H�I�J�LKNM�M	O.��� PQ���U��P��
	�R M��

�>�@Q@i� ��� M	O�OBOZM

{�£L~�¦�IQbFCFEK8l�Ve�\D����AO;gb��.cF\_���jEKAOT � e�\_� ]�:KkcEKChX�IQ896l�j2�\D���o:LMO:LP<C5:LC`: Z � cF\_� 5`ElEc�j¦�\/:LC`T
2�C��`h[\_� h,I Z 3hADC`:G69I<8HA^:GM�:LC`T�� ? :LC"69AD6BR ][A^49;1I ? C"6'9�8HI"; ? 89E Z EKC"6j2 ? ;169ADIQC`4@tjAD6Hb26 ? Y
6 ? :LM > EKCFE=�56�4[:L6 6&:L8�4���C`;<\D� _���� A������;>���
�< : �;
�<��=��
?>�@ A��C�������W�$� > 6 y�\LcF\`$�:L6�4BI<C
�jEG47EG:G8�;�b2h,EKCU6HEK8K�h��"F"<�U\

{ |K~���MDE Z X�El89EK8l��9�\F2 ? ;169ADIQCey@bhEKI<8HR �/2 e ? A^TUE[69I�69bFE 5`AD6HEK8�:G6 ? 8HEc������RH���=>�@	� a��3
?���=������

�	RH������� �o¡l�U��¡jbFb�bU\

{� L~ 9�:G89vcEG41��]��c:GC`T�D�CFPr:L8K�=5�\_�c��69EK8�:L69A_kcEd;=I Z 3FADC5:L69IQ89AO:LMh: ? ;=6HADIQC`4=�/y@bFEKI<8HRa:GC`T�XF8�:Q;=69AO;=Ec�
� ����
 P��! j��<#" >��C�����=>�@$�=�����H�&%.����a����?���=
�� ����'��?�C� (B
j��>�@ _��Y� �[@U@i�)
Y��� 
��
�+*�'�','(_?X�-.-�/���|K¢GY
 U¡Q� �F"�"F"U\

3Dawande et al.: Using Linear Programming in a Business-to-Business Auction Mechan

Produced by The Berkeley Electronic Press, 2011



��������� 	
���
������������������� � ���
� ��� �

���������
����� �"!��#�$�%�&�'���
�����)(*�&+,!������ - ��+/.0�����1���

2 3'465/7,8:9&;&<=5?>@864

ACBEDGFIHKJLDMD�NPORQKBEDGFIHKJLDMD�FIH"NPJTS�UWVXNMFIOWHYD�UZSMJ6[\UZSP]^JT[I_`VXJTH"NPJTSMJLa&UZSMOWBKHYa0VXO^HbNMS�U^VXN�D�cdOWS�eKSPO"V1BKSPJXf
g JTH"N�O^SCcdOWShabF\DiNPSMFIQKBjNPFIO^H�k�lhJT]WO^NPFmULNPFnOWH�UZHEaRDGJLUZ[nJLa6QKF\a6NPJTHYabJTSPFnHK]oULSPJ�NMpKJ g OqDGN=VXO grg OWH
NPJsVtpKHjFmuqBKJLD?BYDiJLa6cdOWSvejSPFmV1J�a"FmDPV1OZwqJ@SP_xUZHYa:]WJ@HKJTS�ULNPFnHK]oNPpKJyNMJTS g D=UZHEa�VXOWHYabFINMFIOWHYD?cdOWS�VXOWHbf
NPS�UWVXN�DXk6z{JLUZ[nJLa
QKFma
NMJTHEabJ@S�D�VXO^[I[nJLVXNhQKFmaKDo|dNPpEULN#F\D�eKSMFIw^UZNMJoFIHbcdO^S g ULNPFIO^H
QEJTNG}CJ@JTH&NPpKJoNG}=O
VXO g eEUZHjFIJLD�~�ULHEarNPpKJ@HreKFmV��xU#}vFnHKHKFnHK]oQKFmaE�LD�cdSMO g U g O^HK]oNPpjJyDiBKQ g FINMNPJLa�QKF\aKDXk,�CpjJ�OWBKNGf
VXO g J�OLc,DGBEV�prFIH"NPJTS�UWVXNMFIO^HEDCVTULHrQEJ�UZHEUL[I_jDiJLarQEU^DiJLarOWHRNMpKJ�NPpjJTOWSM_6OLc,DGJLUZ[nJLa6QKF\a:ULBEVXNMFIOWHYD
UZHYa:pEUTwqJyQEJTJTH�DiNMBEabFIJsa:JT�"NPJTHYDiFIwqJ@[I_����L��k,��H&V1OWH"NPS�U^DiN@�KHKJT]WO^NPF\UZNPFnOWHEDhNPJTHEarNMO6QEJ g OWSPJ�ab_�f
HEU g FmV�}vpKJTSMJoU6QjBK_qJTS�|�DiBjeKeK[IFnJTSX~ g Fn]Wp"NCQEJoFIH"NPJTS�UWVXNMFIHK]x}vFINMp&DGJTwqJTS�UL[�DGBKeKeK[nFIJTS�D#|dQKBK_qJTS�Dt~
DiF g Bj[IN�ULHKJTO^BEDi[n_RUZHEa&NPpjJxVXOWH"NPS�UWVXNMBEUZ[�NMJTS g D�QEJTFnHK]rHKJT]^OWNMFmUZNMJLa&}vFINPp&O^HKJxDiBjeKeK[IFnJTS g Fn]Wp"N
abFnSPJLVXNM[I_oF g eEUWV1NCNPpjJ#HjJT]WO^NPFmULNPFnOWHEDv}vFINMp
ULHKOWNMpKJTS@k
� HRULeKeKSMOqUWV�p
NMpEUZNvF\D?OLcdNPJTHRBEDGJLa�cdOWSvNMpKFmDvDGJTNPNMFIHK]�FmDCNMOoabJLDGFI]^H
ULHRFIH"NPJTS�UWVXNMFIwqJ g JLV�pEULHKFmD g
}vpKJTSMJ�QYUWDiJsa6OWH�U:� g UZSM�qJTN,DGFI]WHYUZ[m��DiBEV�p�UWDCeKSMFmVXJCcdO^SCJLU^VtpxFINMJ g �WNMpKJ�UL]WJTH"N�D=VTUZH�eKSPO^e�O{DiJ
QKF\aKDCQEUWDGJLarOWH`UoabJLVXJTH"NPS�UZ[nFI�TJLaoeKSMFIw^UZNMJ�V1OqDiN g O"abJT[�k � ]WJ@HKJTS�UL[�DiJTNMNPFnHK]�cdOWShabJsVXJTH"NPS�UL[IFn�TJLa
UZ[n[IO"VTULNPFnOWHyFmD O^HKJ,}vpKJTSPJ,NMpKJTSPJ�UZSPJ g BK[INMFIeK[nJ�UZ]^JTHbN�D }vFINMp�UCBjNPFI[nFING_CcdBKHEV1NPFIO^H�cdOWS�NPpjJCa"F��$JTSPJ@HbN
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