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“.. An auction is a market institution in
which messages from traders include some
price information — this information may be
an offer to buy at a given price, in the case of
a bid, or an offer to sell at a given price, in
the case of an ask — and which gives
priority to higher bids and lower asks...”

This definition, as with all this terminology,
comes from Dan Friedman
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English Auction

[l Single-dimensional
[l Single-sided

[l open-cry

[l Single unit

[l First-price

[l Single item

Around 95% of internet auctions are
of this kind. The classic use is the
sale of antiques and artwork.
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Dutch Auction

[l Single-dimensional
[ Single-sided

[l Open-cry

[ Single unit
[ First-price
[l Single item

High volume (since auction proceeds
swiftly). Often used to sell perishable
goods:

[_IFlowers in the Netherlands (eg.
Aalsmeer)

[IFish in Spain and Israel.

[ITobacco in Canada.
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First-Price Sealed-Bid
Auction

[l Single-dimensional
[ Single-sided
[ Sealed-bid

[ Single unit
L First-price

Governments often use this
mechanism to sell treasury bonds
(the UK still does, although the US
recently changed to Second-Price
sealed Bids).

Property can also be sold this way
(as in Scotland).
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Vickrey Auction

[l Single-dimensional
[l Single-sided

[l Sealed-bid

[ Single unit

[ First-price

Historically used in the sale of
stamps and other paper collectibles.
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Computational Model of Combinatorial Auctions

A collection
of m items

Buyers (bidders) @ s @ mm=|M| A Seller
«Agent-1 ,/ NP!

Agemz MaXye o(2sewb* (5))
‘Agent-i | by(S)>0 W is a partition of M.

A is the set of exhaustive

‘Agent-n  bi(S) = 0 means the bidder i partitions on M.

does not bid on S.

P!
Objectives: b* (S) = Max;c piggers Li(S)

Maximize sellers’ revenue b*(S) = 0 means no any buyer bid on S.
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“.. would pay 3 for a bundle that contains a and b vg,({a}) = 0
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that contains a, b, c and d...” vs ({a,0}) =
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eBay runs a variation of the English |6 =
auction. =

® Vulnerable to sniping. s

To counter this, eBay offers an =

automated bidding agent.

® Reduces the auction to a FPSB.

ekl T By e

ey o slrmy

.............

BTW, there is an easy fix to sniping, but
eBay chose not to use it.

® Activity rule




Adword auctions

® TJo decide which ads get shown in which
position for which searches, an adword
auction is run.

® This is run in real time.
® (Though clearly bids are placed beforehand.)

® Auction is a variation on the Vickrey auction.

Web jmwies higege ens besy Shopong Qmad mers ¥

¢ 85% of Google’s revenue ($4.1 billion) in 2005 (| . e
came from these auctions.

® Very active area of research.

® Not clear what the best auction mechanism is
for this application.

® Not clear what the best way to bid is.
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Michael Wooldridge,

An Introduction to Multiagent Systems,
Second Edition,

John Wiley & Sons, 2009.

Chapter 14
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Michael Wooldridge,

An Introduction to Multiagent Systems,
John Wiley & Sons, 2002.

Chapter 7
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Reaching
Agreements

An obvious problem, related to the issue of cooperation, is that of reaching agree-
ments in a society of self-interested agents. In the multiagent world that we all
inhabit every day, we are regularly required to interact with other individuals with
whaom we may well not share common goals, In the most extreme scenario, as dis-
cussed in the preceding chapter, we may find ourselves in a zero-sum encounter,
In such an encounter, the only way we can profit is at the expense of our oppo-
nents. In general, however, most scenarios in which we find ourselves are not so
extreme - in most realistic scenarios, there is some potential for agents to reach
mitrually bereficial agreement on matters of common interest, The ability to reach
agreements (without a third party dictating terms!) is a fundamental capability of
intelligent autonomous agents - without this capability, we would surely find it
impossible to function in sociery. The capabilitics of megetiation and argumenia-
tion are central to the ability of an agent to reach agreement,

MNegotiation scenarios do not occur in a vacuum: they will be governed by a
particular mechanism, or protocol. The protocol defines the ‘rules of encounter’
between agents {Rosenschein and Zlotkin, 1984) 1t is possible to design protocols
g0 that any particular negotiation history has certain desirable properties - this
is mechanism design, and is discussed in more detail below.

A second issue is, given a particular protocol, how can a particular stritegy
be designed that individual agents can use while negotiating - an agent will aim
te use a strategy that maximizes it own individual welfare. A key lgsue here is
that, since we are interested in actually building agents that will be capable of
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Gerhard Weiss (ed.),

Multiagent Systems: A Modern Approach to
Distributed Artificial Intelligence,

MIT Press, 1999.

Chapter 5 (54)
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5 Distributed Rational Decision Making

Tuomas W. Sandholm
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Algorithm for optimal winner determination in
combinatorial auctions *

Tuomas Sandholm
Computer Sciance Department, Carnegie Mellon University, 5000 Forbes 4venue, Pittsburgh, P4 15213, US4
Feceived 9 March 1999; received in revised form 18 September 2000

Ahstract

Combinatorial auctions, that is, auctions where bidders can bid on combinations of items, tend to
lead to more efficient allocations than traditional auction mechamizms in multi-item auctions where
the agents” valuations of the items are not additive. However, determining the winners so as to
maximize revenue is A F-complete. First, we analyze existing approaches for tackling this problem:
exhanstrve enumeration, dynamie programming, and restricting the allowable combinations. Second,
we study the possibility of approximate winner determination, proving napproximability in the
general case, and disewssing approximation alzenthms for special cases. We then present our search
algorithm for optimal winner determination. Experiments are shown on several bid distmbutions
which wre introduce. The algonthm allows combinatonal auetions to seale up to significantly larger
pumbers of items and bids than prior appreaches to optimal winner determination by capitalizing on
the fact that the space of luds is sparsely populated in prachice. The algonthm does this by provably
sufficient selective generation of children in the search tree, by using a secondary search for fast child
generation, by using heunstics that are admissible and optinmzed for speed, and by preprocessing the
search space 1o four ways. Incrementzl winner deternunztion and quote computation techniques are
presented.

& show that basic combinatonial auctions only allow bidders to express complementanity of
items. W then intreduce two fully expressive bidding languages, called XOR.-bids and OR-of-20Rs,
with which bidders can express general preferences (both complementarity and substitutability). The
latter language 15 more concise. We show how these languages enable the use of the Vickrey—Clarke—
Groves mechanizm to construct 2 combinatonal aucton where sach bidder’s dominant strategy is to

* This material was first presented as an imvited ik at the 15t Internations] Coaference on Information and
Computation Economies, Charleston, 5C, on 10/28/1908. A techmical report version of this paper was cooulsted
1/28/1999 (Washingion University in 5t Louis, Depariment of Computer Science WUCS-29-01). A conference
version of this paper appeared in the Internatienal Joint Conference on Artificial Intelligence (ITCAT), Stockholm,
Sweden, July 31-Aungust §, 1900, pp. 542-547. A brief nontechnical overview of different approaches to winner
determination appeared in Decision Support Systems 28 (2000) 165-174.

E-mail addres:s: sandholm/@ics cmu edu (T Sandholm].
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