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What is Theoretical Economics?

» Decision Theory: Single Person, Rational or Behavioral
Preferences, Beliefs

- Game Theory: Social situations, Strategic Interaction
Prisoners’ Dilemma, Coordination Games, Repeated Games, etc.

« General Equilibrium: Trades and Production
Macroeconomics, Standard Finance

« Mechanism Design:  Comparison of “Rules of game (mechanisms)”
Contract (Labor or Finance)
Auction (and Market Design)




What is Economics of Auction (or Market Design)?
Theoretical Foundation of Market Mechanism under uncertainty

- Real market is incomplete and frictional
Incentive in information gathering matters
cf. General equilibrium (Complete market, No friction, Invisible hand)

- What is best auction format?: We need ‘Mechanism Design Approach’

Allocation g(m) e A'

Mechanism
(Rule of game)
(M,g,x)

Revenue ), x;(m

Agent 1 (Type @,)

Payment x,(m)

Action m,
Planner Payment xn(m)




Standard Auction Formats
Open-bid:

Ascending Auction: English auction
Japanese (Clock) auction: Auctioneer ascends price

English : Bidder 1: 400 512 850 1020 ...
Bidder 2: 602 920 1512
Bidder 3: 460 5 L
Japanese (Clock): Bidder 1: 400 450 500 550 600 650 700 ... 1400
Bidder 2: 400 450 500 550 600 650 700 ... 1400

Bidder 3: 400 450 500 550

Descending (Dutch) auction
Sealed-bid:
First price auction: Same as descending auction

Second price auction: Similar to (not necessarily same as) ascending auction
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Descending Auction: Aalsmeer Flower Auction in Amsterdam
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Auctions: Taxonomies
Single-unit, Multi-unit, Multi-object

Multiunit BT (divisible), EMEFEITHE (indivisible), ...
Multiobject  JEREFIHAFF,. (PIH) ZEHEEAw v L, Sponsored search, ...

Simultaneous vs Sequential
Wine auction anomaly: price declining
Sequential auction needs too much guesswork
Reverse auction

Auction (one-sided) vs Exchange (two-sided)

Private Values vs Common Values




History of Auction: “‘Auctio (Ascending)’

- FEICRIS 0 OE T A : NEr =7 ANDIEMHEE (~m7 F A TFEE])
Sequential auction
Hybrid of Ascending and Descending

HEE

- 1T A L Te—<iFE] FEe (¥R Ta—<fFERTE])

EREBEF~ILT 4 F 7 AR

Ascending auction: A PRAEICFALIEFL

AFLEZAN AR T XA (RHEFEE) ., 2V T7XX (EEZN)

YT XRABIE, Bl 2 ARITHLE !

Winner’s Curse (& DWLVY) : Common Values, JHHAIRIBHEA—27 >3
ALE A 2 FEEHE?
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- e-Commerce : B2B, B2C, C2C, ®*y hA—7 ¥ a v

T4 =T —PbA—T g~

Good for consumers? (efficient, or revenue maximizing?)

- ABEEIY H T LR 70 (RARE, HEHMW) o4 —7 v a s~
HARIZ7ZHbE< TS

- WEFHE, TEXFE :  Reverse auctions, Scoring

- XML, Hm, VS ESE
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Sponsored Search Auction
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Auction: Theory and Practice

Applied game theory
Social Dilemma between public benefit and private benefit

Decentralized decision making under uncertainty:

Do bidders (agents) have incentive to reveal private information (types) truthfully?
Can auction format achieve efficiency?

Can auction format achieve revenue maximization?

How should auction format be designed?

Important results in auction theory

Revenue equivalence: Same allocation rule, same expected revenue
VCG mechanisms: Internalization of public benefit
Optimal auction design: Monopolist’s marginal revenue maximization (advanced)
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Vickrey (1961): “Counterspeculation, auctions, and competitive sealed tenders”, Journal of
Finance (Novel prize winner in 1996)

Second price auction:
Truth-telling is dominant strategy, achieving efficiency
First price auction with symmetry:

Bayesian Nash equilibrium strategy makes bid equal to
expected payment in second price auction when he wins

= First Finding of “Revenue Equivalence”
Vickrey multiunit auction

= First Finding of “Internalization of public benefit (VCG)”
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Clarke (1971), Groves (1973)

VCG (Vickrey-Clarke-Groves) Mechanism:
Internalization of public benefit (under private values assumption)

Each bidder i receives Marginal Contribution v,(@")—t, =W (N)-W (N \{i})
= He has incentive to report v,(-) truthfully

s 5 W (N \{l})=max).v.(a)
W(N)zmiva,.(a)=Zvi(a*) aed ;

3

Groves mechanism:
Generalization of VCG mechanism with additional payments h.(@..)
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Myerson (1981): “Optimal Auction Design”, Math. Operations Research (Novel prize winner in

2007)

Mechanism design Approach

Revelation Principle: Direct mechanisms, Bayesian incentive compatibility (BIC)

Revenue Equivalence: Hence,
Any efficient BIC can be replaced with Groves mechanism

Optimal (revenue-maximizing) auction design
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Spectrum Auction
1994 4 : KEEEEA—I vay (R IZ AL FT)
Game theorist (Milgrom, Wilson, McAfee) designed new auction format:
Simultaneous Multi Round Ascending Auction (SMRA)

Multi-object : DT 2 FERHZE Y _EIF AL
EHINTONVTEY BIFR o2 6K T

EEIXA 400 f& RV LA E -
AMLIZE > T CH TEHSEHA (HERITINLE 100 /£ RAVLLT)
cf. LEERBERAFREEI Y YT (BA)
IR (BRJIN) TSMRAZEA

Why not VCG but SMRA?
Because we are more familiar with Ascending (English) than VCG
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OECD/INEAE : 1994~

Bt —7 v a v BRAE (27)
TANT VR, TAV I, AFXVRAR, 4AF)T
F—ANFVT, A—ANIT, TFUF, BT X, #&E
XV ¥, AR, Rz —FT 2, AXA[ 2, RAanF7T
Fxa, Frv—7, R4V, bra, =a—Y—JF
INVTGz— ANH)—, T4V F R, TR, ~NL¥F—
R—F R, BRIV, AFT o

FEHHAE (3)
TARZ VR, BAR, VIRV TINVT

201243 B THEEKRE) EEnRE. » - -
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SMRA s really good?

Answer: Not necessarily good (but much better than nothing).

Many new entrants = I (?) LrLEks (—7 T a %ERE)
USA, UK, K-> (2000)

Few new entrants = R BEEAEMTIHIE, AT (BRE)
Many countries in EU
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SMRA IZEITF 5 ILFE DA (selected)

19994 FAY (2G)

 BINEFED2V  MEEREER L [SInET]
- BEfE 31T TREER D L3R -

107y, AfLEZ 24, FBEIIESMED 1 0% LU E

Juavl1~5 JuvyZ76~10
¥ 1 OFEE 1818%F (DM) 200058
22 OfEHE 16005 1600%H
U
2% 1 OFEE 181875 (DM) 200075
22 OIEE 200050 60075

=  Bidder2iZ7 vy 27 1~5, Bidder1iZ7 vy 7 6 ~1 0%#FL : Why?
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200047 % (3G)
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AONEERIIZINES : BEFEEL - =207
BIHFRAEESINES ©  FANBLAEZE & G|

1 B ZE (Versatel, 35\Y) OHSM

BV & T Telfort (BEFFEZE) 2O THHFTERHEEL 2] OB L
Versatel ¥ 9 EiFR0®H

5 it % 5 BEfFEZE TR T & 9
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We need change! Try VCG or Clock (Japanese)!

BEEIF— (201246, THE~) : HE [F—2rvavi~—4ry bFHFA ]
RELIF— 12F2AHF) : BEA—IvarEokRL — AREEZL~Y—F v M TV
AARETRE BREs=] Q011412 H2 B4&ER) : BERA—7 ¥ a VO L&ME

Auction and Market Design Forum (AMF)
(2012 41 A ~)
http://exp.e.u-tokyo.ac.jp/auction/
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