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Course Outline

Part I1: Mathematical Tools
 Firms - Basics of Industrial Organization

» Networks - Strategic Behaviour

— Basics of Game theory
— Markets and strategic interaction in Networks



What Is an Auction

A method for allocating scarce resources based on competition
where the seller wishes to obtain as much currency as possible and
the buyer wishes to spend as little as possible.

—the price Is set by the bidders and the rules are set by the
seller

« \Winner determination rule
« Payment rule

Source: “Auction Theory”, Vijay Kkrishna



Alternatives
» Set fixed prices (take it or leave It)

* bargains/negotiations



Why Auctions

« useful when selling a commodity of undetermined quality

useful when the value of things fluctuates frequently

more flexible and faster

simpler in determining market-based prices

more efficient

 reveal information about buyer’s valuation

« prevent dishonest dealing between seller-buyer



Types of Auctions
e single
« multi-object
—homogeneous (multi-unit) -heterogeneous
— Individual-combinatorial
— sequential-simultaneous
—one time sealed bids-progressive process

—discriminatory (pay your bid)-uniform price



Example (combinatorial auction)

3 bidders

3 objects: a, b, c

Bids:

Bidder (abc) (ab) (bc) (ac) a b ¢
1 250 200* 100 110 60 50 50

2 200 150 110 105 55 60 50

3 250 175 125 125 50 50 75*

Complementarities / synergies in (AB) for all bidders



Bidder Characteristics that Affect Auction Design

e Valuation

— Independent private values (each bidder knows his valuation —
Independent of the others)

— Interdependent values
« common values (unknown common value for all bidders)
— Bidders may have different estimates of the common value

— winner’s curse (the person with the highest estimate wins and
pays more than true value)



e Risk assessment
— risk neutral
— risk averse

« Not willing to accept a bargain with an uncertain pay-off rather
than another bargain with a more certain but possibly lower
expected pay-off

e Symmetry
— symmetrical (same distribution of valuation)
— asymmetrical

« complementary goods-substitutes



Performance Measures

When choosing an auction design, a variety of criteria and measures may be used:
— efficiency or Social welfare (maximize the sum of all bidders’ valuations)

 Insingle unit: Good is assigned to the person with the highest valuation

 In multi unit — individual bidding: Goods are assigned to the persons with the highest valuations

* In multi unit — combinatorial bidding: total valuation is maximized

 fix inefficiency by:
— after markets
— allow withdrawals
— allow combinatorial bidding
— revenue (maximize the sum of the final bids)
— bidder profit
— time

— complexity



English Auctions
« Ascending price
» Open-outcry
« Termination: when no participant is willing to increase the bid further
 Allocation rule: the good is awarded to the highest bidder
« Payment rule: pay second highest bid increased by a small increment
 Item is sold if reserve price is met

» Best strategy: bid a small amount more than the previous high bid until bidder’s valuation and then
stop

 Auctioneer has great influence
« Most emotional and competitive of auctions

 Highly susceptible to rings



Dutch Auctions

» Descending price

Open-outcry

Price is gradually lowered until some bidder indicates some interest

The good is sold to this bidder at the given price

Best strategy: shade bids

Auctioneer usually has no influence

Not very susceptible to rings



First Price Sealed Bid

 First price
« Sealed (each bidder is ignorant of other bids)
« Usually each participant is allowed one bid
» Two parts
— bidding period
— resolution phase (determination of the winner)
« Allocation rule: the good is awarded to the person with the highest bid
« Payment rule: pay your bid
» Best strategy: shade bids to avoid winner’s curse

« The good may not be awarded to the person with the highest valuation (under inaccurate
beliefs about opponents)



Vickrey Auction

 Second price

 Sealed

 Bidders adjust upwards because they don’t fear winner’s curse

« Allocation rule: the good is awarded to the person with the highest bid
« Payment rule: pay second highest bid

« Dominant strategy: submit a bid equal to the true valuation

« The good is awarded to the person with the highest valuation

 |sitagood idea to use a second price, open-outcry, ascending auction?



Basic Results

« The Dutch auction is strategically equivalent with the first price
sealed bid auction (because the same information is available in
each) = equivalent payoffs

« Under private values, the English and the Vickrey auction are
equivalent but not strategically (unlike in a sealed bid, in an English
auction bidders can respond to rivals’ bids)

« Under common values, the English auction is better than the
Vickrey auction (reveals more information)
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XpnuarodoTnon

*To TTaPOV EKTTAIOEUTIKO UAIKO €XEI avaTITUXOEi OTA TTAQICIA TOU EKTTAIOEUTIKOU
EPYou Tou OI0AOKOVTA.

*To £pyo «AvolkTd AKadnuaika MaBiuaTta oto MNMavermioTApio KpATNG» £XEI
XPNMUATOOOTACEI HOVO T AvVAdIAUOPPWON TOU EKTTAIOEUTIKOU UAIKOU.

*To €pyo uAoTtroicital aTo TTAQicIO ToUu ETmixelpnolakou Npoypduuartog
«EkTTaideuon kai Aia Biou MaBnon» kai ocuyxpnuatodoTeital atro TNV
EupwTraiki ‘Evwon (EupwTtraikd Koivwvikd Tauegio) kal atrd €Bvikoug TTOpouC.
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2NUEIWPA adeIodOTNONG

*To TTapdv UAIKO diaTiBeTal Je Toug Opouc TNG Gdelag xpriong Creative Commons
Ava@opa Anuioupyou - Mn Eutropik) Xpnon - MNapopoia Alavoun 4.0 [1]1 i
uerayevéoTepn, AleBvric 'Ekdoon. ECaipouvTal Ta auTOTEAN £pya TRITWYV TT.X.
PWTOYPAPIeS, DlaypAPMATA K.A.TT., TA OTTOIA EUTTEPIEXOVTAI OE AUTO KAl TA OTTOId
avag@EpovTal padi JE TOUG OPOUG XPNONG TOUG OTO «2NuEiwpa Xprions Epywv Tpitwvy.

©089

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

*()¢ Mn EpTtropiki opiletal n xpron:
—1tou eV mep\apBAvVEL AUECO 1) EUUECO OLKOVOULKO 0dEAOC amtd TNV XPron Tou £pyou, yLa To SLaVOUEN TOU
gpyou kot adelodoxo

—1tou eV mep\apBAVEL OLKOVOULKA cuVaAAayr) wc mpoUntoBeon yla Tt xprion r npocPfaocn oto £pyo

—1tou Sev pooTopilel oTo SLavopea Tou £pyou Kol adelod0x0 EUUECO OLKOVOULKO OdeAOG (m.X. Stadnuioslq)
aro tnVv npofoAr Tou £pyou o€ SLadLKTUAKO TOTO

*O BIKOIOUXOG UTTOPEI va TTAPEXEI OTOV ADEIOOOX0 EEXWPIOTN AdEIa VA XPNOIUOTIOIEI TO
EPYO YIQ ELTTOPIKN XPHoN, EPOCOV auTo Tou {NTNOEI.
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