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Introduction to Auctions
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Auctions: Traditional

Auctions used in Babylon as early as 500 B.C. 

Stage0: No automation
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Tuna Fish Auction
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Property Auction
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Auctions: Partial Automation

Grown massively with the Web/Internet 

ᴼFrictionless commerceΥ ŦŜŀǎƛōƭŜ ǘƻ ŀǳŎǘƛƻƴ ǘƘƛƴƎǎ ǘƘŀǘ ǿŜǊŜƴΩǘ 
previously profitable

Stage 1: Computers manage auctions / run auction protocols
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Silent Auction
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Auctions: (Almost) Full automation
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Stage 2: Computers also automate the decision making of bidders

Concerns: 
1) the most relevant adds are shown (ĄǳǎŜǊΩǎ ŀǊŜ ǊŜŀǎƻƴŀōƭȅ ƘŀǇǇȅύ

2) ŀǳŎǘƛƻƴŜǊΩǎprofit is maximized (over long time)



What is an Auction?

An auction is a protocol that allows agents (=bidders) to indicate 
their interestsin one or more resources (=items or goods)and that 
uses these indications of interest to determine both an allocation 
of the resources and a set of payments by the agents.  [Shoham& 
Leyton-Brown 2009]

Auctions use employ cardinal preferences to express interest .

Auctions are mechanisms with money.

Auctions can be viewed as (Baysian) games of a specific structure.
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Why Auctions?

Market-based price setting: for objects of unknown value, the 
value is dynamically assessed by the market!

Flexible: any object type can be allocated

Can be automated
Áuse of simple rules reduces complexity of negotiations

Áwell-suited for computer implementation

Revenue-maximisingand efficient allocations are achievable
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Auctions Rules

Auctions are structured negotiations governed by auction rules 
(Ą rules of the game)
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Biddingrules

How offers (bids) are 
made:

ω by whom
ω when
ω what their 

content is

Clearingrules

Who gets which 
goods (allocation) 
and what money 
changes hands 
(payment).

Information 
rules

What information 
about the state of the 
negotiation is 
revealedto whom 
and when.



Lots of Applications

Industrial procurement

Transport and logistics

Energy markets

Cloud and grid computing

Internet auctions

(Electromagnetic spectrum allocation)

... and counting!
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Types of Auctions
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single- 
good

multi-attribute
items characterized by multiple 
attributes (A=ὥȟὥȟὥ)

multi-unit
multiple indistinguishable 
items (A, A, A)

multi-item
multiple different 
items (A,B,C)

Combinatorial 
auctions



Single-Item Auctions
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Basic Auction Mechanisms

English

Japanese

Dutch

First-Price

Second-Price

(All pay auction)
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English Auction

1. Auctioneer starts the 
bidding (at some 
reservation price)

2. Bidders then shout out 
ascending prices (with 
minimum increments)

3. Once bidders stop 
shouting, the high bidder
gets the good at that price
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Japanese Auctions

Same as an English auction except that 
the auctioneer calls out the prices

1. All bidders start out standing

2. When the price reaches a level that 
a bidder is not willing to pay, that 
bidder sits down; once a bidder 
sits down, they can't get back up. 

3. The last person standing gets the 
good

OPEN INFORMATICS / COMPUTATIONAL GAME THEORY: AUCTIONS



Dutch Auction

1. The auctioneer starts a clock at 
some high value; it descends

2. At some point, a bidder shouts 
άƳƛƴŜΗϦ ŀƴŘ ƎŜǘǎ ǘƘŜ ƎƻƻŘ ŀǘ ǘƘŜ 
price shown on the clock

Good when items need to be sold 
quickly (similar to Japanese)

No information is revealed during 
auction
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First-price sealed bid auction
Ábidders write down bids on 

pieces of paper

Áauctioneer awards the good to 
the bidder with the highest bid

Áthat bidder pays the amount of 
his bid

Second-price sealed bid 
auction (Vickereyauction)
Ábidders write down bids on pieces 

of paper

Áauctioneer awards the good to the 
bidder with the highest bid

Áthat bidder pays the amount bid by 
the second-highestbidder
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First-, Second-Price Sealed Bid Auctions

1st price 2nd price



Intuitive Comparison
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Analysing Auctions
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?

Are there fundamental similarities / differences between 
mechanisms described?
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1st-price 
sealed bid

2nd-price 
sealed bid

Japanese

EnglishDutch



Two Problems

Analysis of auction 
mechanisms

ωdetermine the properties of 
a given auction mechanism

ωmethodology: treat 
auctions as (extended-form) 
Bayesian gamesand 
analyseǇƭŀȅŜǊǎΩ όƛΦŜΦ 
ōƛŘŘŜǊǎΩύ ǎǘǊŀǘŜƎƛŜǎ

Design of auction 
mechanisms

ωdesign the auction 
mechanism (i.e. the game 
for the bidders) with the 
desirable properties

ωmethodology: apply 
mechanism design 
techniques
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Payoff
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payoff* 
valuation of the item  
price paid for the item 

If winner

payoff zero1

If not winner

!ƎŜƴǘΩǎ ǇŀȅƻŦŦ 
from participating in an auction

* Also termed surplus

Individual rationality: the agent never bids higher 
than its valuation.

1 not true for the all pay auction



Risk Attitudes

Risk neutrality: the payoff is a linear function of the difference 
ōŜǘǿŜŜƴ ǘƘŜ ƛǘŜƳΩǎ Ǿŀƭǳŀǘƛƻƴ ŀƴŘ the price paid

Risk seeking(alsorisk loving): the payoff is a convex function of 
the difference (aggressivelyseeking highgains is prioritized)

Risk aversion: the payoff is a concave function of the difference 
(conservatively ensuringat least somegainsis prioritized)
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Risk Attitudes

OPEN INFORMATICS / COMPUTATIONAL GAME THEORY: AUCTIONS

surplus

payoff
(as a function 
of surplus


