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Introduction

Examples from the literature

— Cinque onze e seil... Dicoiol. ..
[...] - Cinque onze e sei! - replico il baronello senza dar retta,

guardando in giro trionfante. - Cinque e quindici.
[...] - L'ultima offerta per le terre del comune! A sei onze la

salmal... Uno! Duel. ..
[Mastro Don Gesualdo, G. Verga]

Auction theary ARG



Introduction

Definition

An auction is a sale in which a good or service is sold to the highest
(lowest) bidder
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Introduction

Examples

luxury goods (art auctions)

farm /fishing auctions

public procurement (home refuse collection)
highways management

flexible electricity prices

mobile phone coverage (spectrum auctions)
emission allowances in Eu (global warming)
school trips

government bonds

eBay

keyword positions and advertisment

oil fields
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Elements of an auction Goals

Goals

@ collect as much revenue as possible

@ assign goods and services to the buyer that can make the best possible
use of them

e provide higher long term benefit for the society
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Elements of an auction Auctioned objects

Number of units

o Is it indivisible like a painting?
@ Is it available in large numbers like government bonds?
@ We will focus on single indivisible goods
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Elements of an auction Auctioned objects

Value

@ Does it have the same value for all bidders (not known exactly by each
of them: private information)?

e signal of the common value

@ Does it have an idiosyncratic value for each bidder (known by each of
them)?

e private value
@ Some examples:

e work of art
e bonds
e silver mine
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Elements of an auction Uncertainty

Informations

@ |s there asymmetric information?
@ What infromation do the bidders know about the common value?
@ What infromation do the bidders know about the private value?
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Elements of an auction Format

English Auction

3 volunteers:

@ an actioner
@ bidder A
@ bidder B
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Format
English Auction

Focus on an auctioner that wants to sell a painting:

@ (s)he starts from the lowest acceptable price 100USD

@ each bidder decides whether (s)he wants to place a higher bid
@ when no bidder wants to place a higher bid: the auction ends
@ who set the highest bid pays that bid (first-price auction)

Japanese auction

@ the prices rises continuosly and bidders drop out until only one bidder
remain
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English Auction

Open ascending-bid first-price auction
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Format
Dutch or Clock Auction

3 volunteers:

@ an actioner
@ bidder A
@ bidder B
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Format
Dutch or Clock Auction

Focus on an auctioner that wants to sell a diamond:

@ (s)he starts asking if a bidder wants to buy at a high price 1000USD

@ If there is no bidder that wants to buy, the auctioner decreases the
price repeatedly

@ The first bidder that accept to buy wins the auction and pays the bid.
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Format
Dutch or Clock Auction

Open descending-bid first-price auction
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Format
Dutch or Clock Auction

Examples:

@ Fed of NY to sell bonds to primary dealers
o Aalsmeer Flower Acution in the Neatherlands (with a clock that tells
the bidders the current price)
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Format
Sealed-bid Auction (first-price)

4 volunteers:

an actioner
bidder A
bidder B
bidder C
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Format
Sealed-bid Auction (first-price)

Focus on an auctioner that wants to sell a lighthouse on behalf of the
government:

@ the minimum bid is set to 20,000USD
@ each bidder send a bid in a closed envelope to the auctioner
@ who set the highest bid pays that bid and wins (first-price auction)
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Format
Sealed-bid Auction (second-price)

4 volunteers:

an actioner
bidder A
bidder B
bidder C
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Format
Sealed-bid Auction (second-price)

Focus on an auctioner that wants to sell a bike:

@ the minimum bid is set to 50USD

@ each bidder send a bid in a closed envelope to the auctioner

@ who set the highest bid wins and pays the second highest bid
(second-price auction)
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Format
Sealed-bid Auction (second-price)

example:

@ internet-search engines to sell advertising space
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Sealed bid first price auction

Revenue Equivalence Theorem
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Strategy Introduction

Definition

@ How to behave at each possible situation

@ Weakly dominant: let you at least as better off than pursuing another
strategy for any given choice by the other bidders

@ we consider only auction of a single object with only private value
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Strategy Introduction

Assumption

@ private value is i.i.d.
@ bidders are risk neutral
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Sealed bid second price auction
Context

You value the product € 75
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Strategy Sealed bid second price auction

What is your optimal bid?

We have three possibility:

@ Make a bid at an amount above € 75 to secure the good (e.g. € 90)
@ Make a bid at an amount exactly equal to € 75

@ Make a bid at an amount below € 75 to save some money (e.g. € 60)
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Sealed bid second price auction
Make a bid of € 90

You loose and pay nothing

Lorenzo Pedretti Auction theory

DAF (25 Jan 2021)

35/64



Sealed bid second price auction
Make a bid of € 90

75 90
© @ o—@ €

You win and pay € 80 (you loose 75-80=-5) or you pay €50 (you
gain 75-50=25)
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Sealed bid second price auction
Make a bid of € 90

>0 <0 0
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Sealed bid second price auction
Make a bid of € 60

60 65 75 80
—O0—©@ O €
<0 90

You loose and pay nothing
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Sealed bid second price auction
Make a bid of € 60

<0 90

You win and pay €50 (you gain 75-50=25)
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Sealed bid second price auction
Make a bid of € 60

>0 0
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Sealed bid second price auction
Make a bid of € 75

<0 90
60

You win and pay €50 (you gain 75-50=25)
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Sealed bid second price auction
Make a bid of € 75

75 90
® © €
<0 90

60

You loose and pay nothing
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Sealed bid second price auction
Make a bid of € 75

>0 <0 90 0
>0 60 0
>0 0
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Strategy Sealed bid second price auction

Conclusion

@ You will bid exactly your private value!
@ The expected revenue is the second highest private value
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English auction
Context

You value the product € 75
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2R IETG
What is your optimal bid?

We have 2 scenarios:

@ the maximum bid (except our one) is above € 75
@ the maximum bid (except our one) is below € 75 (e.g. € 60)
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Strategy English auction

the maximum bid (except our one) is below € 75

You have an incentive to increase your bid:

o offer of bidder i: € max;.; P; +¢&~60+¢
@ positive consumer surplus instead of 0
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Strategy English auction

the maximum bid (except our one) is above € 75

You don’t have any incentive to bid anything more than €75 because doing
so you will suffer a loss
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Strategy English auction

Conclusion

The outcome is the same as in the sealed bid second price auction

@ The expected revenue is the second highest private value (the price at
which only one bidder remains in)

@ they are strategically equivalent!
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Dutch Auction
Dutch Auction

The bidder has to decide a priori at which price to call out (she will pay that
price)
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Strategy Sealed bid first price auction

Sealed bid first price auction

The bidder has to decide a priori which price to write in the envelope (she
will pay that price)
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Conclusion

@ Dutch auction and sealed bid first price auction are strategically
equivalent

@ There is no dominant strategy

o lowering the price:

@ increase the potential gain
o decrease the probability of winning

Auction theary ARSI



Revenue Equivalence Theorem
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Strategy Revenue Equivalence Theorem

Revenue Equivalence Theorem

It can be proved that the expected revenue for any format of private value
auction is the same

Intuition

In a first price auction you bid on average the second highest price J
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Winner curse

Winner curse

@ Focus on auctions with pure common value

@ Who wins, has evaluated the objects the most

@ But the value of the object is unique what differs is private information
@ Hence, he has been too optimistic and he has done a bad deal
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Winner curse

Winner curse

® ESTIMATE
® MEAN ESTIMATE
® REAL VALUE

PRICE

©Johan Jarnestad/The Royal Swedish Academy of Sciences
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Formally

@ Given the true common value 5 unique across biddersi € /
@ Each bidder observe an idiosyncratic signal that depends on the true
value and on a iid noise term:

Vi =B +e¢;

Ej~ N(0,0’?)

@ Hence from the signal extraction problem:

E(Bl0;) =0;i =B +¢;
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Winner curse

Formally

@ We define a bidding function for each bidder i € I
bi : E(B16i) = 0; — b;(0;)

ob;

89;>0

o If i wins:

E(,@‘Q,’,Q,’ > 9_,') < 6;

@ Hence it is a bad news unless:

e_i<egi<O0
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Winner curse

Consequences

o Bid less than under perfect information anticipating that you will pay
only in case of victory and so only if:

E{B|6;,6; > 0_;} < 0;

On average E(0;) =

Expected revenue under imperfect information is lower than expected

Providing information may improve expected revenue:

e English auction provides information

Auction theary AR
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