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<latexit sha1_base64="WnEJLQhE/DyzXaS1G5UUud0grPw=">AAACFXicbVDLSgMxFM3UV62vUZdugkURlDIjRcVVQYQuq9gHdqYlk6ZtaCYzJJlCmfYn3Pgrblwo4lZw59+YtoNo64HA4Zx7yT3HCxmVyrK+jNTC4tLySno1s7a+sbllbu9UZBAJTMo4YIGoeUgSRjkpK6oYqYWCIN9jpOr1rsZ+tU+EpAG/U4OQuD7qcNqmGCktNc2TfsO7hCXoYBRCx0eq63nwvhHz4+H1cAQPHRX8yLdNM2vlrAngPLETkgUJSk3z02kFOPIJV5ghKeu2FSo3RkJRzMgo40SShAj3UIfUNeXIJ9KNJ6lG8EArLdgOhH5cwYn6eyNGvpQD39OT4wPlrDcW//PqkWpfuDHlYaQIx9OP2hGDOuq4ItiigmDFBpogLKi+FeIuEggrXWRGl2DPRp4nldOcfZbL3+SzhWJSRxrsgX1wBGxwDgqgCEqgDDB4AE/gBbwaj8az8Wa8T0dTRrKzC/7A+PgG6Badcw==</latexit>

vb : P \ Zn+|E| ! R
<latexit sha1_base64="GDhqr1jqDwZIe9uKDev7QBGHePk=">AAACCXicbVDLSgMxFM34rPU16tJNsAgVpMxIUTdCwU2XFewD2mm5k2ba0ExmSDKVMnTrxl9x40IRt/6BO//G9LHQ1gMXTs65l9x7/JgzpR3n21pZXVvf2MxsZbd3dvf27YPDmooSSWiVRDySDR8U5UzQqmaa00YsKYQ+p3V/cDvx60MqFYvEvR7F1AuhJ1jACGgjdWw8bPt5OMM3uMVB9DjFD20fn2PALTl9d+ycU3CmwMvEnZMcmqPSsb9a3YgkIRWacFCq6Tqx9lKQmhFOx9lWomgMZAA92jRUQEiVl04vGeNTo3RxEElTQuOp+nsihVCpUeibzhB0Xy16E/E/r5no4NpLmYgTTQWZfRQkHOsIT2LBXSYp0XxkCBDJzK6Y9EEC0Sa8rAnBXTx5mdQuCu5loXhXzJXK8zgy6BidoDxy0RUqoTKqoCoi6BE9o1f0Zj1ZL9a79TFrXbHmM0foD6zPH2JxmEc=</latexit>

vb(a) = hwb, ai
<latexit sha1_base64="E8R+q3/Vu5nqd71avBBq7IBDSAo=">AAACFHicbVDLSgNBEJz1bXxFPXoZDIIQCLsS1GNABI8qxgSyMcxOeuPg7Mwy06uGTT7Ci7/ixYMiXj1482/cPA5qrFNR1U1XVxBLYdF1v5yp6ZnZufmFxdzS8srqWn5949LqxHCoci21qQfMghQKqihQQj02wKJAQi24ORr4tVswVmh1gd0YmhHrKBEKzjCTWvmij3CPKQ21oVZHQPv07iqgvlDUjxheBwE9v0pVsXfc67fyBbfkDkEniTcmBTLGaSv/6bc1TyJQyCWztuG5MTZTZlBwCf2cn1iIGb9hHWhkVLEIbDMdPtWnO5nSHuYKtUI6VH9upCyythsF2eQgqP3rDcT/vEaC4WEzFSpOEBQfHQoTSVHTQUO0LQxwlN2MMG5ElpXya2YYx6zHXFaC9/flSXK5V/L2S+WzcqFyMq5jgWyRbbJLPHJAKuSEnJIq4eSBPJEX8uo8Os/Om/M+Gp1yxjub5Becj2/ICJ4O</latexit>

for some wb 2 Rn+|E|,



Bidding round and auctioneer’s decision
Bidder  communicates preferences to auctioneerb ∈ [m]
Valuation function
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0

<latexit sha1_base64="219H+gp4aFjQhe5lwBLH2+846Dc="></latexit>

wb =
⇣

3
5
�6

⌘ <latexit sha1_base64="F7r8aaoZV94pxK+R7Jri8pNoxTc="></latexit>

vb(
⇣

0
0
0

⌘
) = 0,

vb(
⇣

0
1
0

⌘
) = 5,

<latexit sha1_base64="XJ+Q3j3Mp6bs6I2x92hDnkQ1+tA="></latexit>

vb(
⇣

1
0
0

⌘
) = 3,

vb(
⇣

1
1
1

⌘
) = 2

<latexit sha1_base64="WnEJLQhE/DyzXaS1G5UUud0grPw=">AAACFXicbVDLSgMxFM3UV62vUZdugkURlDIjRcVVQYQuq9gHdqYlk6ZtaCYzJJlCmfYn3Pgrblwo4lZw59+YtoNo64HA4Zx7yT3HCxmVyrK+jNTC4tLySno1s7a+sbllbu9UZBAJTMo4YIGoeUgSRjkpK6oYqYWCIN9jpOr1rsZ+tU+EpAG/U4OQuD7qcNqmGCktNc2TfsO7hCXoYBRCx0eq63nwvhHz4+H1cAQPHRX8yLdNM2vlrAngPLETkgUJSk3z02kFOPIJV5ghKeu2FSo3RkJRzMgo40SShAj3UIfUNeXIJ9KNJ6lG8EArLdgOhH5cwYn6eyNGvpQD39OT4wPlrDcW//PqkWpfuDHlYaQIx9OP2hGDOuq4ItiigmDFBpogLKi+FeIuEggrXWRGl2DPRp4nldOcfZbL3+SzhWJSRxrsgX1wBGxwDgqgCEqgDDB4AE/gBbwaj8az8Wa8T0dTRrKzC/7A+PgG6Badcw==</latexit>

vb : P \ Zn+|E| ! R
<latexit sha1_base64="GDhqr1jqDwZIe9uKDev7QBGHePk=">AAACCXicbVDLSgMxFM34rPU16tJNsAgVpMxIUTdCwU2XFewD2mm5k2ba0ExmSDKVMnTrxl9x40IRt/6BO//G9LHQ1gMXTs65l9x7/JgzpR3n21pZXVvf2MxsZbd3dvf27YPDmooSSWiVRDySDR8U5UzQqmaa00YsKYQ+p3V/cDvx60MqFYvEvR7F1AuhJ1jACGgjdWw8bPt5OMM3uMVB9DjFD20fn2PALTl9d+ycU3CmwMvEnZMcmqPSsb9a3YgkIRWacFCq6Tqx9lKQmhFOx9lWomgMZAA92jRUQEiVl04vGeNTo3RxEElTQuOp+nsihVCpUeibzhB0Xy16E/E/r5no4NpLmYgTTQWZfRQkHOsIT2LBXSYp0XxkCBDJzK6Y9EEC0Sa8rAnBXTx5mdQuCu5loXhXzJXK8zgy6BidoDxy0RUqoTKqoCoi6BE9o1f0Zj1ZL9a79TFrXbHmM0foD6zPH2JxmEc=</latexit>

vb(a) = hwb, ai
<latexit sha1_base64="E8R+q3/Vu5nqd71avBBq7IBDSAo=">AAACFHicbVDLSgNBEJz1bXxFPXoZDIIQCLsS1GNABI8qxgSyMcxOeuPg7Mwy06uGTT7Ci7/ixYMiXj1482/cPA5qrFNR1U1XVxBLYdF1v5yp6ZnZufmFxdzS8srqWn5949LqxHCoci21qQfMghQKqihQQj02wKJAQi24ORr4tVswVmh1gd0YmhHrKBEKzjCTWvmij3CPKQ21oVZHQPv07iqgvlDUjxheBwE9v0pVsXfc67fyBbfkDkEniTcmBTLGaSv/6bc1TyJQyCWztuG5MTZTZlBwCf2cn1iIGb9hHWhkVLEIbDMdPtWnO5nSHuYKtUI6VH9upCyythsF2eQgqP3rDcT/vEaC4WEzFSpOEBQfHQoTSVHTQUO0LQxwlN2MMG5ElpXya2YYx6zHXFaC9/flSXK5V/L2S+WzcqFyMq5jgWyRbbJLPHJAKuSEnJIq4eSBPJEX8uo8Os/Om/M+Gp1yxjub5Becj2/ICJ4O</latexit>

for some wb 2 Rn+|E|

<latexit sha1_base64="ZdWXufglDZNzW3j9YZgT3Z6t1gk="></latexit>✓
0
0
0
0

◆

<latexit sha1_base64="BcCu7eKbmEVCkk34JjOZh5gjHek="></latexit>✓
1
0
0
3

◆

<latexit sha1_base64="+XQ/JnnDAkIDtMMk/E9YMKMVdmc="></latexit>✓
0
1
0
5

◆

<latexit sha1_base64="tUF4CBqn07QiwzsMWBaNu0IYCgE="></latexit>✓
1
1
1
2

◆

,



Bidding round and auctioneer’s decision
Bidder  communicates preferences to auctioneerb ∈ [m]
Valuation function

4
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<latexit sha1_base64="219H+gp4aFjQhe5lwBLH2+846Dc="></latexit>

wb =
⇣

3
5
�6

⌘ <latexit sha1_base64="F7r8aaoZV94pxK+R7Jri8pNoxTc="></latexit>

vb(
⇣

0
0
0

⌘
) = 0,

vb(
⇣

0
1
0

⌘
) = 5,

<latexit sha1_base64="XJ+Q3j3Mp6bs6I2x92hDnkQ1+tA="></latexit>

vb(
⇣

1
0
0

⌘
) = 3,

vb(
⇣

1
1
1

⌘
) = 2

<latexit sha1_base64="WnEJLQhE/DyzXaS1G5UUud0grPw=">AAACFXicbVDLSgMxFM3UV62vUZdugkURlDIjRcVVQYQuq9gHdqYlk6ZtaCYzJJlCmfYn3Pgrblwo4lZw59+YtoNo64HA4Zx7yT3HCxmVyrK+jNTC4tLySno1s7a+sbllbu9UZBAJTMo4YIGoeUgSRjkpK6oYqYWCIN9jpOr1rsZ+tU+EpAG/U4OQuD7qcNqmGCktNc2TfsO7hCXoYBRCx0eq63nwvhHz4+H1cAQPHRX8yLdNM2vlrAngPLETkgUJSk3z02kFOPIJV5ghKeu2FSo3RkJRzMgo40SShAj3UIfUNeXIJ9KNJ6lG8EArLdgOhH5cwYn6eyNGvpQD39OT4wPlrDcW//PqkWpfuDHlYaQIx9OP2hGDOuq4ItiigmDFBpogLKi+FeIuEggrXWRGl2DPRp4nldOcfZbL3+SzhWJSRxrsgX1wBGxwDgqgCEqgDDB4AE/gBbwaj8az8Wa8T0dTRrKzC/7A+PgG6Badcw==</latexit>

vb : P \ Zn+|E| ! R
<latexit sha1_base64="GDhqr1jqDwZIe9uKDev7QBGHePk=">AAACCXicbVDLSgMxFM34rPU16tJNsAgVpMxIUTdCwU2XFewD2mm5k2ba0ExmSDKVMnTrxl9x40IRt/6BO//G9LHQ1gMXTs65l9x7/JgzpR3n21pZXVvf2MxsZbd3dvf27YPDmooSSWiVRDySDR8U5UzQqmaa00YsKYQ+p3V/cDvx60MqFYvEvR7F1AuhJ1jACGgjdWw8bPt5OMM3uMVB9DjFD20fn2PALTl9d+ycU3CmwMvEnZMcmqPSsb9a3YgkIRWacFCq6Tqx9lKQmhFOx9lWomgMZAA92jRUQEiVl04vGeNTo3RxEElTQuOp+nsihVCpUeibzhB0Xy16E/E/r5no4NpLmYgTTQWZfRQkHOsIT2LBXSYp0XxkCBDJzK6Y9EEC0Sa8rAnBXTx5mdQuCu5loXhXzJXK8zgy6BidoDxy0RUqoTKqoCoi6BE9o1f0Zj1ZL9a79TFrXbHmM0foD6zPH2JxmEc=</latexit>

vb(a) = hwb, ai
<latexit sha1_base64="E8R+q3/Vu5nqd71avBBq7IBDSAo=">AAACFHicbVDLSgNBEJz1bXxFPXoZDIIQCLsS1GNABI8qxgSyMcxOeuPg7Mwy06uGTT7Ci7/ixYMiXj1482/cPA5qrFNR1U1XVxBLYdF1v5yp6ZnZufmFxdzS8srqWn5949LqxHCoci21qQfMghQKqihQQj02wKJAQi24ORr4tVswVmh1gd0YmhHrKBEKzjCTWvmij3CPKQ21oVZHQPv07iqgvlDUjxheBwE9v0pVsXfc67fyBbfkDkEniTcmBTLGaSv/6bc1TyJQyCWztuG5MTZTZlBwCf2cn1iIGb9hHWhkVLEIbDMdPtWnO5nSHuYKtUI6VH9upCyythsF2eQgqP3rDcT/vEaC4WEzFSpOEBQfHQoTSVHTQUO0LQxwlN2MMG5ElpXya2YYx6zHXFaC9/flSXK5V/L2S+WzcqFyMq5jgWyRbbJLPHJAKuSEnJIq4eSBPJEX8uo8Os/Om/M+Gp1yxjub5Becj2/ICJ4O</latexit>

for some wb 2 Rn+|E|

<latexit sha1_base64="ZdWXufglDZNzW3j9YZgT3Z6t1gk="></latexit>✓
0
0
0
0

◆

<latexit sha1_base64="BcCu7eKbmEVCkk34JjOZh5gjHek="></latexit>✓
1
0
0
3

◆

<latexit sha1_base64="+XQ/JnnDAkIDtMMk/E9YMKMVdmc="></latexit>✓
0
1
0
5

◆

<latexit sha1_base64="tUF4CBqn07QiwzsMWBaNu0IYCgE="></latexit>✓
1
1
1
2

◆

,

Auctioneer sets a price



Bidding round and auctioneer’s decision
Bidder  communicates preferences to auctioneerb ∈ [m]
Valuation function

4

1 2

3 -6 5
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0

<latexit sha1_base64="219H+gp4aFjQhe5lwBLH2+846Dc="></latexit>

wb =
⇣

3
5
�6

⌘ <latexit sha1_base64="F7r8aaoZV94pxK+R7Jri8pNoxTc="></latexit>

vb(
⇣

0
0
0

⌘
) = 0,

vb(
⇣

0
1
0

⌘
) = 5,

<latexit sha1_base64="XJ+Q3j3Mp6bs6I2x92hDnkQ1+tA="></latexit>

vb(
⇣

1
0
0

⌘
) = 3,

vb(
⇣

1
1
1

⌘
) = 2

<latexit sha1_base64="WnEJLQhE/DyzXaS1G5UUud0grPw=">AAACFXicbVDLSgMxFM3UV62vUZdugkURlDIjRcVVQYQuq9gHdqYlk6ZtaCYzJJlCmfYn3Pgrblwo4lZw59+YtoNo64HA4Zx7yT3HCxmVyrK+jNTC4tLySno1s7a+sbllbu9UZBAJTMo4YIGoeUgSRjkpK6oYqYWCIN9jpOr1rsZ+tU+EpAG/U4OQuD7qcNqmGCktNc2TfsO7hCXoYBRCx0eq63nwvhHz4+H1cAQPHRX8yLdNM2vlrAngPLETkgUJSk3z02kFOPIJV5ghKeu2FSo3RkJRzMgo40SShAj3UIfUNeXIJ9KNJ6lG8EArLdgOhH5cwYn6eyNGvpQD39OT4wPlrDcW//PqkWpfuDHlYaQIx9OP2hGDOuq4ItiigmDFBpogLKi+FeIuEggrXWRGl2DPRp4nldOcfZbL3+SzhWJSRxrsgX1wBGxwDgqgCEqgDDB4AE/gBbwaj8az8Wa8T0dTRrKzC/7A+PgG6Badcw==</latexit>

vb : P \ Zn+|E| ! R
<latexit sha1_base64="GDhqr1jqDwZIe9uKDev7QBGHePk=">AAACCXicbVDLSgMxFM34rPU16tJNsAgVpMxIUTdCwU2XFewD2mm5k2ba0ExmSDKVMnTrxl9x40IRt/6BO//G9LHQ1gMXTs65l9x7/JgzpR3n21pZXVvf2MxsZbd3dvf27YPDmooSSWiVRDySDR8U5UzQqmaa00YsKYQ+p3V/cDvx60MqFYvEvR7F1AuhJ1jACGgjdWw8bPt5OMM3uMVB9DjFD20fn2PALTl9d+ycU3CmwMvEnZMcmqPSsb9a3YgkIRWacFCq6Tqx9lKQmhFOx9lWomgMZAA92jRUQEiVl04vGeNTo3RxEElTQuOp+nsihVCpUeibzhB0Xy16E/E/r5no4NpLmYgTTQWZfRQkHOsIT2LBXSYp0XxkCBDJzK6Y9EEC0Sa8rAnBXTx5mdQuCu5loXhXzJXK8zgy6BidoDxy0RUqoTKqoCoi6BE9o1f0Zj1ZL9a79TFrXbHmM0foD6zPH2JxmEc=</latexit>

vb(a) = hwb, ai
<latexit sha1_base64="E8R+q3/Vu5nqd71avBBq7IBDSAo=">AAACFHicbVDLSgNBEJz1bXxFPXoZDIIQCLsS1GNABI8qxgSyMcxOeuPg7Mwy06uGTT7Ci7/ixYMiXj1482/cPA5qrFNR1U1XVxBLYdF1v5yp6ZnZufmFxdzS8srqWn5949LqxHCoci21qQfMghQKqihQQj02wKJAQi24ORr4tVswVmh1gd0YmhHrKBEKzjCTWvmij3CPKQ21oVZHQPv07iqgvlDUjxheBwE9v0pVsXfc67fyBbfkDkEniTcmBTLGaSv/6bc1TyJQyCWztuG5MTZTZlBwCf2cn1iIGb9hHWhkVLEIbDMdPtWnO5nSHuYKtUI6VH9upCyythsF2eQgqP3rDcT/vEaC4WEzFSpOEBQfHQoTSVHTQUO0LQxwlN2MMG5ElpXya2YYx6zHXFaC9/flSXK5V/L2S+WzcqFyMq5jgWyRbbJLPHJAKuSEnJIq4eSBPJEX8uo8Os/Om/M+Gp1yxjub5Becj2/ICJ4O</latexit>

for some wb 2 Rn+|E|

<latexit sha1_base64="ZdWXufglDZNzW3j9YZgT3Z6t1gk="></latexit>✓
0
0
0
0

◆

<latexit sha1_base64="BcCu7eKbmEVCkk34JjOZh5gjHek="></latexit>✓
1
0
0
3

◆

<latexit sha1_base64="+XQ/JnnDAkIDtMMk/E9YMKMVdmc="></latexit>✓
0
1
0
5

◆

<latexit sha1_base64="tUF4CBqn07QiwzsMWBaNu0IYCgE="></latexit>✓
1
1
1
2

◆

,

<latexit sha1_base64="H3KV369mbMA1nWxccg89I7fFHwA=">AAACAnicbVBNS8NAEJ3Ur1q/op7Ey2IRBKEkUtRjQRSPVewHtLVsttt26WYTdjdCSYsX/4oXD4p49Vd489+4aXPQ1gcDj/dmmJnnhZwp7TjfVmZhcWl5JbuaW1vf2Nyyt3eqKogkoRUS8EDWPawoZ4JWNNOc1kNJse9xWvMGF4lfe6BSsUDc6WFIWz7uCdZlBGsjte29EDWZQE0f677nodv7WKBjNLocjdt23ik4E6B54qYkDynKbfur2QlI5FOhCcdKNVwn1K0YS80Ip+NcM1I0xGSAe7RhqMA+Va148sIYHRqlg7qBNCU0mqi/J2LsKzX0PdOZnKpmvUT8z2tEunveipkII00FmS7qRhzpACV5oA6TlGg+NAQTycytiPSxxESb1HImBHf25XlSPSm4p4XiTTFfukrjyMI+HMARuHAGJbiGMlSAwCM8wyu8WU/Wi/VufUxbM1Y6swt/YH3+AH6Wlj0=</latexit>

p 2 Rn+|E|
<latexit sha1_base64="tZg7RjMzepDC16euA70XbDcDEjQ="></latexit>

D(vb, p) =
argmax

a2vert(P (G)) {vb(a)� hp, ai} = vert(F b) for some F b � P (G)

Auctioneer sets a price
Auctioneer computes the demand set of bidder b at price               :



Bidding round and auctioneer’s decision
Bidder  communicates preferences to auctioneerb ∈ [m]
Valuation function
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<latexit sha1_base64="219H+gp4aFjQhe5lwBLH2+846Dc="></latexit>

wb =
⇣

3
5
�6

⌘ <latexit sha1_base64="F7r8aaoZV94pxK+R7Jri8pNoxTc="></latexit>

vb(
⇣

0
0
0

⌘
) = 0,

vb(
⇣

0
1
0

⌘
) = 5,

<latexit sha1_base64="XJ+Q3j3Mp6bs6I2x92hDnkQ1+tA="></latexit>

vb(
⇣

1
0
0

⌘
) = 3,

vb(
⇣

1
1
1

⌘
) = 2

<latexit sha1_base64="WnEJLQhE/DyzXaS1G5UUud0grPw=">AAACFXicbVDLSgMxFM3UV62vUZdugkURlDIjRcVVQYQuq9gHdqYlk6ZtaCYzJJlCmfYn3Pgrblwo4lZw59+YtoNo64HA4Zx7yT3HCxmVyrK+jNTC4tLySno1s7a+sbllbu9UZBAJTMo4YIGoeUgSRjkpK6oYqYWCIN9jpOr1rsZ+tU+EpAG/U4OQuD7qcNqmGCktNc2TfsO7hCXoYBRCx0eq63nwvhHz4+H1cAQPHRX8yLdNM2vlrAngPLETkgUJSk3z02kFOPIJV5ghKeu2FSo3RkJRzMgo40SShAj3UIfUNeXIJ9KNJ6lG8EArLdgOhH5cwYn6eyNGvpQD39OT4wPlrDcW//PqkWpfuDHlYaQIx9OP2hGDOuq4ItiigmDFBpogLKi+FeIuEggrXWRGl2DPRp4nldOcfZbL3+SzhWJSRxrsgX1wBGxwDgqgCEqgDDB4AE/gBbwaj8az8Wa8T0dTRrKzC/7A+PgG6Badcw==</latexit>

vb : P \ Zn+|E| ! R
<latexit sha1_base64="GDhqr1jqDwZIe9uKDev7QBGHePk=">AAACCXicbVDLSgMxFM34rPU16tJNsAgVpMxIUTdCwU2XFewD2mm5k2ba0ExmSDKVMnTrxl9x40IRt/6BO//G9LHQ1gMXTs65l9x7/JgzpR3n21pZXVvf2MxsZbd3dvf27YPDmooSSWiVRDySDR8U5UzQqmaa00YsKYQ+p3V/cDvx60MqFYvEvR7F1AuhJ1jACGgjdWw8bPt5OMM3uMVB9DjFD20fn2PALTl9d+ycU3CmwMvEnZMcmqPSsb9a3YgkIRWacFCq6Tqx9lKQmhFOx9lWomgMZAA92jRUQEiVl04vGeNTo3RxEElTQuOp+nsihVCpUeibzhB0Xy16E/E/r5no4NpLmYgTTQWZfRQkHOsIT2LBXSYp0XxkCBDJzK6Y9EEC0Sa8rAnBXTx5mdQuCu5loXhXzJXK8zgy6BidoDxy0RUqoTKqoCoi6BE9o1f0Zj1ZL9a79TFrXbHmM0foD6zPH2JxmEc=</latexit>

vb(a) = hwb, ai
<latexit sha1_base64="E8R+q3/Vu5nqd71avBBq7IBDSAo=">AAACFHicbVDLSgNBEJz1bXxFPXoZDIIQCLsS1GNABI8qxgSyMcxOeuPg7Mwy06uGTT7Ci7/ixYMiXj1482/cPA5qrFNR1U1XVxBLYdF1v5yp6ZnZufmFxdzS8srqWn5949LqxHCoci21qQfMghQKqihQQj02wKJAQi24ORr4tVswVmh1gd0YmhHrKBEKzjCTWvmij3CPKQ21oVZHQPv07iqgvlDUjxheBwE9v0pVsXfc67fyBbfkDkEniTcmBTLGaSv/6bc1TyJQyCWztuG5MTZTZlBwCf2cn1iIGb9hHWhkVLEIbDMdPtWnO5nSHuYKtUI6VH9upCyythsF2eQgqP3rDcT/vEaC4WEzFSpOEBQfHQoTSVHTQUO0LQxwlN2MMG5ElpXya2YYx6zHXFaC9/flSXK5V/L2S+WzcqFyMq5jgWyRbbJLPHJAKuSEnJIq4eSBPJEX8uo8Os/Om/M+Gp1yxjub5Becj2/ICJ4O</latexit>

for some wb 2 Rn+|E|

<latexit sha1_base64="ZdWXufglDZNzW3j9YZgT3Z6t1gk="></latexit>✓
0
0
0
0

◆

<latexit sha1_base64="BcCu7eKbmEVCkk34JjOZh5gjHek="></latexit>✓
1
0
0
3

◆

<latexit sha1_base64="+XQ/JnnDAkIDtMMk/E9YMKMVdmc="></latexit>✓
0
1
0
5

◆

<latexit sha1_base64="tUF4CBqn07QiwzsMWBaNu0IYCgE="></latexit>✓
1
1
1
2

◆

,

<latexit sha1_base64="H3KV369mbMA1nWxccg89I7fFHwA=">AAACAnicbVBNS8NAEJ3Ur1q/op7Ey2IRBKEkUtRjQRSPVewHtLVsttt26WYTdjdCSYsX/4oXD4p49Vd489+4aXPQ1gcDj/dmmJnnhZwp7TjfVmZhcWl5JbuaW1vf2Nyyt3eqKogkoRUS8EDWPawoZ4JWNNOc1kNJse9xWvMGF4lfe6BSsUDc6WFIWz7uCdZlBGsjte29EDWZQE0f677nodv7WKBjNLocjdt23ik4E6B54qYkDynKbfur2QlI5FOhCcdKNVwn1K0YS80Ip+NcM1I0xGSAe7RhqMA+Va148sIYHRqlg7qBNCU0mqi/J2LsKzX0PdOZnKpmvUT8z2tEunveipkII00FmS7qRhzpACV5oA6TlGg+NAQTycytiPSxxESb1HImBHf25XlSPSm4p4XiTTFfukrjyMI+HMARuHAGJbiGMlSAwCM8wyu8WU/Wi/VufUxbM1Y6swt/YH3+AH6Wlj0=</latexit>

p 2 Rn+|E|
<latexit sha1_base64="tZg7RjMzepDC16euA70XbDcDEjQ="></latexit>

D(vb, p) =
argmax

a2vert(P (G)) {vb(a)� hp, ai} = vert(F b) for some F b � P (G)
<latexit sha1_base64="/Nm+TrJzBXb3+of8Fcg/T5lR2sw="></latexit>

a 2 D(vb, p) () h
� a
vb(a)

�
,
��p

1

�
i maximal

Auctioneer sets a price
Auctioneer computes the demand set of bidder b at price               :



Bidding round and auctioneer’s decision
Bidder  communicates preferences to auctioneerb ∈ [m]
Valuation function

4

1 2

3 -6 5

3

2

5
0

<latexit sha1_base64="219H+gp4aFjQhe5lwBLH2+846Dc="></latexit>

wb =
⇣

3
5
�6

⌘ <latexit sha1_base64="F7r8aaoZV94pxK+R7Jri8pNoxTc="></latexit>

vb(
⇣

0
0
0

⌘
) = 0,

vb(
⇣

0
1
0

⌘
) = 5,

<latexit sha1_base64="XJ+Q3j3Mp6bs6I2x92hDnkQ1+tA="></latexit>

vb(
⇣

1
0
0

⌘
) = 3,

vb(
⇣

1
1
1

⌘
) = 2

<latexit sha1_base64="WnEJLQhE/DyzXaS1G5UUud0grPw=">AAACFXicbVDLSgMxFM3UV62vUZdugkURlDIjRcVVQYQuq9gHdqYlk6ZtaCYzJJlCmfYn3Pgrblwo4lZw59+YtoNo64HA4Zx7yT3HCxmVyrK+jNTC4tLySno1s7a+sbllbu9UZBAJTMo4YIGoeUgSRjkpK6oYqYWCIN9jpOr1rsZ+tU+EpAG/U4OQuD7qcNqmGCktNc2TfsO7hCXoYBRCx0eq63nwvhHz4+H1cAQPHRX8yLdNM2vlrAngPLETkgUJSk3z02kFOPIJV5ghKeu2FSo3RkJRzMgo40SShAj3UIfUNeXIJ9KNJ6lG8EArLdgOhH5cwYn6eyNGvpQD39OT4wPlrDcW//PqkWpfuDHlYaQIx9OP2hGDOuq4ItiigmDFBpogLKi+FeIuEggrXWRGl2DPRp4nldOcfZbL3+SzhWJSRxrsgX1wBGxwDgqgCEqgDDB4AE/gBbwaj8az8Wa8T0dTRrKzC/7A+PgG6Badcw==</latexit>

vb : P \ Zn+|E| ! R
<latexit sha1_base64="GDhqr1jqDwZIe9uKDev7QBGHePk=">AAACCXicbVDLSgMxFM34rPU16tJNsAgVpMxIUTdCwU2XFewD2mm5k2ba0ExmSDKVMnTrxl9x40IRt/6BO//G9LHQ1gMXTs65l9x7/JgzpR3n21pZXVvf2MxsZbd3dvf27YPDmooSSWiVRDySDR8U5UzQqmaa00YsKYQ+p3V/cDvx60MqFYvEvR7F1AuhJ1jACGgjdWw8bPt5OMM3uMVB9DjFD20fn2PALTl9d+ycU3CmwMvEnZMcmqPSsb9a3YgkIRWacFCq6Tqx9lKQmhFOx9lWomgMZAA92jRUQEiVl04vGeNTo3RxEElTQuOp+nsihVCpUeibzhB0Xy16E/E/r5no4NpLmYgTTQWZfRQkHOsIT2LBXSYp0XxkCBDJzK6Y9EEC0Sa8rAnBXTx5mdQuCu5loXhXzJXK8zgy6BidoDxy0RUqoTKqoCoi6BE9o1f0Zj1ZL9a79TFrXbHmM0foD6zPH2JxmEc=</latexit>

vb(a) = hwb, ai
<latexit sha1_base64="E8R+q3/Vu5nqd71avBBq7IBDSAo=">AAACFHicbVDLSgNBEJz1bXxFPXoZDIIQCLsS1GNABI8qxgSyMcxOeuPg7Mwy06uGTT7Ci7/ixYMiXj1482/cPA5qrFNR1U1XVxBLYdF1v5yp6ZnZufmFxdzS8srqWn5949LqxHCoci21qQfMghQKqihQQj02wKJAQi24ORr4tVswVmh1gd0YmhHrKBEKzjCTWvmij3CPKQ21oVZHQPv07iqgvlDUjxheBwE9v0pVsXfc67fyBbfkDkEniTcmBTLGaSv/6bc1TyJQyCWztuG5MTZTZlBwCf2cn1iIGb9hHWhkVLEIbDMdPtWnO5nSHuYKtUI6VH9upCyythsF2eQgqP3rDcT/vEaC4WEzFSpOEBQfHQoTSVHTQUO0LQxwlN2MMG5ElpXya2YYx6zHXFaC9/flSXK5V/L2S+WzcqFyMq5jgWyRbbJLPHJAKuSEnJIq4eSBPJEX8uo8Os/Om/M+Gp1yxjub5Becj2/ICJ4O</latexit>

for some wb 2 Rn+|E|

<latexit sha1_base64="ZdWXufglDZNzW3j9YZgT3Z6t1gk="></latexit>✓
0
0
0
0

◆

<latexit sha1_base64="BcCu7eKbmEVCkk34JjOZh5gjHek="></latexit>✓
1
0
0
3

◆

<latexit sha1_base64="+XQ/JnnDAkIDtMMk/E9YMKMVdmc="></latexit>✓
0
1
0
5

◆

<latexit sha1_base64="tUF4CBqn07QiwzsMWBaNu0IYCgE="></latexit>✓
1
1
1
2

◆

,

<latexit sha1_base64="H3KV369mbMA1nWxccg89I7fFHwA=">AAACAnicbVBNS8NAEJ3Ur1q/op7Ey2IRBKEkUtRjQRSPVewHtLVsttt26WYTdjdCSYsX/4oXD4p49Vd489+4aXPQ1gcDj/dmmJnnhZwp7TjfVmZhcWl5JbuaW1vf2Nyyt3eqKogkoRUS8EDWPawoZ4JWNNOc1kNJse9xWvMGF4lfe6BSsUDc6WFIWz7uCdZlBGsjte29EDWZQE0f677nodv7WKBjNLocjdt23ik4E6B54qYkDynKbfur2QlI5FOhCcdKNVwn1K0YS80Ip+NcM1I0xGSAe7RhqMA+Va148sIYHRqlg7qBNCU0mqi/J2LsKzX0PdOZnKpmvUT8z2tEunveipkII00FmS7qRhzpACV5oA6TlGg+NAQTycytiPSxxESb1HImBHf25XlSPSm4p4XiTTFfukrjyMI+HMARuHAGJbiGMlSAwCM8wyu8WU/Wi/VufUxbM1Y6swt/YH3+AH6Wlj0=</latexit>

p 2 Rn+|E|
<latexit sha1_base64="tZg7RjMzepDC16euA70XbDcDEjQ="></latexit>

D(vb, p) =
argmax

a2vert(P (G)) {vb(a)� hp, ai} = vert(F b) for some F b � P (G)
<latexit sha1_base64="/Nm+TrJzBXb3+of8Fcg/T5lR2sw="></latexit>

a 2 D(vb, p) () h
� a
vb(a)

�
,
��p

1

�
i maximal

Auctioneer sets a price
Auctioneer computes the demand set of bidder b at price               :
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<latexit sha1_base64="CHnp2v1IFJiYzIIuGlWwHFPF6JM="></latexit>

p 2 Rn+|E|, a 2
X

b2[m]

D(vb, p) such that a 2 ⇡�1(a⇤)

 
A competitive equilibrium is guaranteed to exist if for any set of valuations 

 there exists                                         such that                      .
<latexit sha1_base64="Z3dcSjFwCnzIGI8q61mAlQl05Rw=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJUZKeqyIIjLCvYBM2PJZDJtaJIZkkyhDHXjr7hxoYhb/8Kdf2PazkJbD1zu4Zx7Se4JU0aVdpxvq7Syura+Ud6sbG3v7O7Z+wdtlWQSkxZOWCK7IVKEUUFammpGuqkkiIeMdMLh9dTvjIhUNBH3epySgKO+oDHFSBupZx/5ORw9hNDnNIKmUQE9HkB/0rOrTs2ZAS4TtyBVUKDZs7/8KMEZJ0JjhpTyXCfVQY6kppiRScXPFEkRHqI+8QwViBMV5LMLJvDUKBGME2lKaDhTf2/kiCs15qGZ5EgP1KI3Ff/zvEzHV0FORZppIvD8oThjUCdwGgeMqCRYs7EhCEtq/grxAEmEtQmtYkJwF09eJu3zmntRq9/Vq42bIo4yOAYn4Ay44BI0wC1oghbA4BE8g1fwZj1ZL9a79TEfLVnFziH4A+vzB22QlZ4=</latexit>

{vb | b 2 [m]}

Definition.
<latexit sha1_base64="FktUd+siD4VV9JMMNKjXhUIqpR0="></latexit>

p 2 Rn+|E|, a 2
X

b2[m]

D(vb, p) such that a 2 ⇡�1(a⇤) (i.e. a⇤i = ai 8i 2 [n])
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Lemma (B.-Haase-Tran, ’21+). 
Let              and                  Then TFAE:

<latexit sha1_base64="4nddVStwEUP/SMmp3V6gKQ7Hl04=">AAACBXicbVA9SwNBEJ3zM8avU0stFoMgFuFOgloGbFJGMB+Yu4S9zSZZsrd37u4J4Uhj41+xsVDE1v9g579xL0mhiQ8GHu/NMDMviDlT2nG+raXlldW19dxGfnNre2fX3tuvqyiRhNZIxCPZDLCinAla00xz2owlxWHAaSMYXmd+44FKxSJxq0cx9UPcF6zHCNZG6thHuH2GPCaQF2I9CAJ01xad1OvTe+SMO3bBKToToEXizkgBZqh27C+vG5EkpEITjpVquU6s/RRLzQin47yXKBpjMsR92jJU4JAqP518MUYnRumiXiRNCY0m6u+JFIdKjcLAdGa3qnkvE//zWonuXfkpE3GiqSDTRb2EIx2hLBLUZZISzUeGYCKZuRWRAZaYaBNc3oTgzr+8SOrnRfeiWLopFcqVWRw5OIRjOAUXLqEMFahCDQg8wjO8wpv1ZL1Y79bHtHXJms0cwB9Ynz++AZd+</latexit>

a⇤ 2 Zn
�0

<latexit sha1_base64="CHnp2v1IFJiYzIIuGlWwHFPF6JM="></latexit>

p 2 Rn+|E|, a 2
X

b2[m]

D(vb, p) such that a 2 ⇡�1(a⇤)

 
A competitive equilibrium is guaranteed to exist if for any set of valuations 

 there exists                                         such that                      .
<latexit sha1_base64="Z3dcSjFwCnzIGI8q61mAlQl05Rw=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJUZKeqyIIjLCvYBM2PJZDJtaJIZkkyhDHXjr7hxoYhb/8Kdf2PazkJbD1zu4Zx7Se4JU0aVdpxvq7Syura+Ud6sbG3v7O7Z+wdtlWQSkxZOWCK7IVKEUUFammpGuqkkiIeMdMLh9dTvjIhUNBH3epySgKO+oDHFSBupZx/5ORw9hNDnNIKmUQE9HkB/0rOrTs2ZAS4TtyBVUKDZs7/8KMEZJ0JjhpTyXCfVQY6kppiRScXPFEkRHqI+8QwViBMV5LMLJvDUKBGME2lKaDhTf2/kiCs15qGZ5EgP1KI3Ff/zvEzHV0FORZppIvD8oThjUCdwGgeMqCRYs7EhCEtq/grxAEmEtQmtYkJwF09eJu3zmntRq9/Vq42bIo4yOAYn4Ay44BI0wC1oghbA4BE8g1fwZj1ZL9a79TEfLVnFziH4A+vzB22QlZ4=</latexit>

{vb | b 2 [m]}

Definition.
<latexit sha1_base64="FktUd+siD4VV9JMMNKjXhUIqpR0="></latexit>

p 2 Rn+|E|, a 2
X

b2[m]

D(vb, p) such that a 2 ⇡�1(a⇤) (i.e. a⇤i = ai 8i 2 [n])
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Lemma (B.-Haase-Tran, ’21+). 
Let              and                  Then TFAE:

a)  

<latexit sha1_base64="4nddVStwEUP/SMmp3V6gKQ7Hl04=">AAACBXicbVA9SwNBEJ3zM8avU0stFoMgFuFOgloGbFJGMB+Yu4S9zSZZsrd37u4J4Uhj41+xsVDE1v9g579xL0mhiQ8GHu/NMDMviDlT2nG+raXlldW19dxGfnNre2fX3tuvqyiRhNZIxCPZDLCinAla00xz2owlxWHAaSMYXmd+44FKxSJxq0cx9UPcF6zHCNZG6thHuH2GPCaQF2I9CAJ01xad1OvTe+SMO3bBKToToEXizkgBZqh27C+vG5EkpEITjpVquU6s/RRLzQin47yXKBpjMsR92jJU4JAqP518MUYnRumiXiRNCY0m6u+JFIdKjcLAdGa3qnkvE//zWonuXfkpE3GiqSDTRb2EIx2hLBLUZZISzUeGYCKZuRWRAZaYaBNc3oTgzr+8SOrnRfeiWLopFcqVWRw5OIRjOAUXLqEMFahCDQg8wjO8wpv1ZL1Y79bHtHXJms0cwB9Ynz++AZd+</latexit>

a⇤ 2 Zn
�0

<latexit sha1_base64="/KbEgoE18TW8gw7e7Igq2NRzEDY="></latexit>

9 a 2 ⇡�1(a⇤) 8 {vb | b 2 [m]} 9 p 2 Rn+|E| : a 2
X

b2[m]

D(vb, p)

<latexit sha1_base64="CHnp2v1IFJiYzIIuGlWwHFPF6JM="></latexit>

p 2 Rn+|E|, a 2
X

b2[m]

D(vb, p) such that a 2 ⇡�1(a⇤)

 
A competitive equilibrium is guaranteed to exist if for any set of valuations 

 there exists                                         such that                      .
<latexit sha1_base64="Z3dcSjFwCnzIGI8q61mAlQl05Rw=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJUZKeqyIIjLCvYBM2PJZDJtaJIZkkyhDHXjr7hxoYhb/8Kdf2PazkJbD1zu4Zx7Se4JU0aVdpxvq7Syura+Ud6sbG3v7O7Z+wdtlWQSkxZOWCK7IVKEUUFammpGuqkkiIeMdMLh9dTvjIhUNBH3epySgKO+oDHFSBupZx/5ORw9hNDnNIKmUQE9HkB/0rOrTs2ZAS4TtyBVUKDZs7/8KMEZJ0JjhpTyXCfVQY6kppiRScXPFEkRHqI+8QwViBMV5LMLJvDUKBGME2lKaDhTf2/kiCs15qGZ5EgP1KI3Ff/zvEzHV0FORZppIvD8oThjUCdwGgeMqCRYs7EhCEtq/grxAEmEtQmtYkJwF09eJu3zmntRq9/Vq42bIo4yOAYn4Ay44BI0wC1oghbA4BE8g1fwZj1ZL9a79TEfLVnFziH4A+vzB22QlZ4=</latexit>

{vb | b 2 [m]}

Definition.
<latexit sha1_base64="FktUd+siD4VV9JMMNKjXhUIqpR0="></latexit>

p 2 Rn+|E|, a 2
X

b2[m]

D(vb, p) such that a 2 ⇡�1(a⇤) (i.e. a⇤i = ai 8i 2 [n])
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Lemma (B.-Haase-Tran, ’21+). 
Let              and                  Then TFAE:

a)  

b)  

<latexit sha1_base64="4nddVStwEUP/SMmp3V6gKQ7Hl04=">AAACBXicbVA9SwNBEJ3zM8avU0stFoMgFuFOgloGbFJGMB+Yu4S9zSZZsrd37u4J4Uhj41+xsVDE1v9g579xL0mhiQ8GHu/NMDMviDlT2nG+raXlldW19dxGfnNre2fX3tuvqyiRhNZIxCPZDLCinAla00xz2owlxWHAaSMYXmd+44FKxSJxq0cx9UPcF6zHCNZG6thHuH2GPCaQF2I9CAJ01xad1OvTe+SMO3bBKToToEXizkgBZqh27C+vG5EkpEITjpVquU6s/RRLzQin47yXKBpjMsR92jJU4JAqP518MUYnRumiXiRNCY0m6u+JFIdKjcLAdGa3qnkvE//zWonuXfkpE3GiqSDTRb2EIx2hLBLUZZISzUeGYCKZuRWRAZaYaBNc3oTgzr+8SOrnRfeiWLopFcqVWRw5OIRjOAUXLqEMFahCDQg8wjO8wpv1ZL1Y79bHtHXJms0cwB9Ynz++AZd+</latexit>

a⇤ 2 Zn
�0

<latexit sha1_base64="/KbEgoE18TW8gw7e7Igq2NRzEDY="></latexit>

9 a 2 ⇡�1(a⇤) 8 {vb | b 2 [m]} 9 p 2 Rn+|E| : a 2
X

b2[m]

D(vb, p)

<latexit sha1_base64="UfBAzIDJSvQjnZ/IA3fq9S6iH+g="></latexit>

9 a 2 ⇡�1(a⇤) 8 F 1, . . . , Fm � P (G) : if a 2
X

b2[m]

F b then a 2
X

b2[m]

vert(F b)

<latexit sha1_base64="CHnp2v1IFJiYzIIuGlWwHFPF6JM="></latexit>

p 2 Rn+|E|, a 2
X

b2[m]

D(vb, p) such that a 2 ⇡�1(a⇤)

 
A competitive equilibrium is guaranteed to exist if for any set of valuations 

 there exists                                         such that                      .
<latexit sha1_base64="Z3dcSjFwCnzIGI8q61mAlQl05Rw=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXJUZKeqyIIjLCvYBM2PJZDJtaJIZkkyhDHXjr7hxoYhb/8Kdf2PazkJbD1zu4Zx7Se4JU0aVdpxvq7Syura+Ud6sbG3v7O7Z+wdtlWQSkxZOWCK7IVKEUUFammpGuqkkiIeMdMLh9dTvjIhUNBH3epySgKO+oDHFSBupZx/5ORw9hNDnNIKmUQE9HkB/0rOrTs2ZAS4TtyBVUKDZs7/8KMEZJ0JjhpTyXCfVQY6kppiRScXPFEkRHqI+8QwViBMV5LMLJvDUKBGME2lKaDhTf2/kiCs15qGZ5EgP1KI3Ff/zvEzHV0FORZppIvD8oThjUCdwGgeMqCRYs7EhCEtq/grxAEmEtQmtYkJwF09eJu3zmntRq9/Vq42bIo4yOAYn4Ay44BI0wC1oghbA4BE8g1fwZj1ZL9a79TEfLVnFziH4A+vzB22QlZ4=</latexit>

{vb | b 2 [m]}

Definition.
<latexit sha1_base64="FktUd+siD4VV9JMMNKjXhUIqpR0="></latexit>

p 2 Rn+|E|, a 2
X

b2[m]

D(vb, p) such that a 2 ⇡�1(a⇤) (i.e. a⇤i = ai 8i 2 [n])
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Lemma (B.-Haase-Tran, ’21+). 
Let              and                  Then TFAE:

a)  

b)  

<latexit sha1_base64="4nddVStwEUP/SMmp3V6gKQ7Hl04=">AAACBXicbVA9SwNBEJ3zM8avU0stFoMgFuFOgloGbFJGMB+Yu4S9zSZZsrd37u4J4Uhj41+xsVDE1v9g579xL0mhiQ8GHu/NMDMviDlT2nG+raXlldW19dxGfnNre2fX3tuvqyiRhNZIxCPZDLCinAla00xz2owlxWHAaSMYXmd+44FKxSJxq0cx9UPcF6zHCNZG6thHuH2GPCaQF2I9CAJ01xad1OvTe+SMO3bBKToToEXizkgBZqh27C+vG5EkpEITjpVquU6s/RRLzQin47yXKBpjMsR92jJU4JAqP518MUYnRumiXiRNCY0m6u+JFIdKjcLAdGa3qnkvE//zWonuXfkpE3GiqSDTRb2EIx2hLBLUZZISzUeGYCKZuRWRAZaYaBNc3oTgzr+8SOrnRfeiWLopFcqVWRw5OIRjOAUXLqEMFahCDQg8wjO8wpv1ZL1Y79bHtHXJms0cwB9Ynz++AZd+</latexit>
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Theorem (B.-Haase-Tran, ’21+) 

  Let                  . Then CE is not guaranteed to exist.G =



🍝 🥩 🥝 🧑⚖

🥄
Thank you!


