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Sealed Bids: General |dea
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(a) Listitems to be divided

(b) Individuals submit a sealed bid for each item

(c) Determine each person’s total bid

MA wp i bids: Hus 1 olw %MALL% Mm‘
their to

(d) Determme each person’s fair share: al bid) / (# people)

Vai’ Sane can e duffrent P.)rcad.
(e) Award each item to the highest bidder

Eoch pvem has an awonrd MUL
(f) Determine each person’s initial allocation of money to holding pot:

m if (award — fair share) > 0 , individual pays difference into pot
m if (award — fair share) < 0, individual gets difference from pot

(9) Divide remaining surplus in‘pot equally
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Example| The Bids

ITEMS: Vase, Earrings, Ice Skates.

PEOPLE: Sam, Omar

Sam Omar
vase $10 $5
earrings $4 $15
ice skates $20 $16
total bid
fair share
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Sam Omar
Example| The Awards % %
Sam Omar
fair share (from above) 4\ &8
who gets what (award) Nuse . sko¥es Caff;/\ag
value of award 10+20 = $30 1<
award value — fair share 30 -1 =$|2 IS -18 = — $3
pays in / receives PAYS $13 GETS $3
@*3"‘* now: Sow gof 30, poicd 13, ok in _f%)‘_f‘___
Qo qot 1S, qok 3, et =18 T3 |
J10 4 Jwpiud,
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Example

The Surplus

pays in / receives (from

above)

total surplus

13 —3 = f“p\O
share of surplus 19 _ m _
Final allocation Vase, Skedes Zag\ ;( N
ol $S | Pt pa
o & 1S (30 puno)
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Example| Summary of Final Allocation
person || items cash paid or received?
Sam '15,\‘2;& - $8 peact ¥ er
Omar ECLM"QS 38 re casred o dam

Checle {w\ow(’ vene ¢
Seume 10+20-8=222 17 ({ai/SW fy&»«)

Omars IS +8 =23 218 (&ux/w/orOW)
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Same Example with Different Bids: The Bids

Sam Omar
vase $10 $5
earrings $4 $
ice skates $20 $10
total bid
fair share
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Same Example with Different Bids: The Awards

Sam Omar
fair share (from above
( ) $07 {<
who gets what (award) VasL Qkade s n,om% ‘
eNfMQQ
value of award % 24 $0
award value — fair share
3¢—1n=17 | 0O-8= -~
pays in / receives b wys a S e canired ¢ 8
(YDVV\ pot
vase $10 $5
earrings $4 $1
ice skates $20 $10
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Same Example with Different Bids: The Surplus
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Sam Omar

pays Iin / receives (from .
7 \
Jbove) pays $ recacses 3¢
total surplus |77 — 8 g
Ta) out

share of surplus q/2 = ¢ S0 Q/l - 4.S0
Final allocation Vo, e\, | geds S8 from pof

Skates, OouUr

9 Pecyq $4.50 fom SW?UaTO

%df\'/% 34.50
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Same Example with Different Bids: Summary

person || items cash paid or received?
Vs ped $17 $12.50
Sam Qkates ¥t $4.50 poid o
eam'%s Pays |7-¢40 = 2. Owmor
| ¢ $8 $12.50
Omar VLO“WM& 2;_ et SO rec.b\lfJ
tfobd 2.0 grom i

Checes Seum's Wtad _yodue = $34 —12.50 = $21.50 2 |7

Omas's toted vedue = 30 + 12,50 = 3250 > g

Math F113X Math and Society

Lecture Notes: Fair Division, Sealed Bids



|s the Outcome Fair?

Is the outcome fair to each person according to their values?
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