
Part I: Auction Design
Chapter 5: Common Values



Common Value Auction

• In a private value auction:

• the valuation of bidder i, vi, is independent of the other bidders’
value

• In a common value auction:

• bidders’ valuation are identical (i.e, v1 = v2 = ... = vN = v)
• Examples

I Coins in Jar.

I Scarce ressources: a forestry company. The value of the wood is not
entirely known, and can be improved by smaple analysis.

• How much information each bidder has about the common value
v matters?

• Example: auctioning off a wallet with a SPA, how much would you
bid if:



Example: Coin in a Jar

• Item for sale: the coins in a jar.

• Ascending Auction.

• What if one of you gets to look in the jar?

• Does this change your bid? Why?

• What if all of you get to look in the jar?



The Winner’s Curse

• Winning the jar means that everyone else in the class was more
pessimistic about its contents.

• Winning is “bad news”:

• If you had an initial estimate of e10, knowing that everyone else
had a lower estimate should cause you to revise your estimate
downward.

• Equilibrium bidding should account for this.



Framework

The “imperfect estimate” model or interdependent value model:
• Two bidders with a private information, summarized as the

realization of random variable Si 2 [0, v], called i’s signal.

• The value of the object to bidder i, Vi, can be expressed as the
function of both bidder’s signals

Vi = vi(Si, Sj)

where vi is the bidder’s i valuation (twice continuously

differentiable).

• It follows that vi(si, sj) = E[Vi|Si = si, Sj = sj ].

• Additional assumptions: vi(0, 0) = 0, EVi < 1.



Framework
Particular cases:

• Private values: vi(Si, Sj) = Si

• Pure common value, in which all bidders assign the same value:
V = v(Si, Sj).

Signals are affiliated:

• We relax the assumption that bidders’ information is
independently distributed, by allowing for the possibility that
bidders’ signals are correlated.

• The joint density of the bidders’ signals, f(S1, S2), need not to be
a product of densities of individual signals, fi(Si).

• Assumption for pure common values:
E[V |si, sj ] = E[V |Sj = sj , Si = si].

• Assumption: signals S1, S2 are positively affiliated.



Affiliated values

• Affiliation: strong form of positive correlation. It means that if a
subset of the Si’s are all large, then this makes it more likely
that the remaining Sj ’s are also large.

• Suppose that the random variables S1, S2 are distributed on
some product of intervals S ⇢ Rn according to the joint density
function f .

• The variables S = (S1, S2) are said to be affiliated iff for all
s0 = (s01, s

0
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2) 2 S, where

f(max{s01, s001},max{s02, s002})f(min{s01, s001},min{s02, s002}) � f(s0)f(s00)

• Consequences: if S1 and S2 are affiliated, then for all s01 � s1, the
likelihood ratio

f(.|s01)
f(.|s1)

is increasing (monotone likelihood ratio property).



Example of pure common value:

• Two bidders with common value v.
• Bidder 1 observes s1 = v + "1.
• Bidder 2 observes s2 = v + "2.
• The two terms "1 and "2 are drawn by f .
• si bidder i’s private “estimate” of the common valuation second

price auction
• If all information were observed the public estimate of the

common valuation would be

s1 + s2
2

= v +
"1 + "2

2



The Winner’s Curse (formal example)

• Prior to the auction, the only information available to the bidder
1 is s1.

• Based on this information, estimate of value V is E[V |si].

• If all bidders symmetric and follow the same strategy, winning
the auction reveals other bidder signal lower than si.

• Now estimate of the value if winner: E[V |si, sj < sj ] < E[V |si] )
Winning is bad news: winner’s curse

• This is going to be internalized in the equilibrium bidding
behavior.



Second-price auction

• Bidder i submits bid �(si): yet now valuation depends on each
other.

• Remark: in interdependent value models, English (ascending)
auction and second-price auction equivalent only if two bidders

• We look for a symmetric equilibrium �(s) with increasing and
differentiable s.

How should the bidders account for the winner curse in equilibrium?



Equilibrium bidding in SPA

Proposition 1
Symmetric equilibrium strategies in a second-price auction are given
by

�(x) = v(x, x)

= E(V |S1 = x, S2 = x)

It applies, to the special case of private values (where v(x, x) = x) and
in those circumstances the equilibrium strategy is weakly dominant.



Interpretation

The nature of the bidding strategies can be understood as follows.
• Bidder 1, with signal x bids an amount �(x) such that if he were

to just win the auction with that bid (and the price, were also
�(x)) he would just be non-negative payoff.

• This is because if the highest competing bid were �(x), he infers
that S2 = x and the expected value of the object conditional on
this new piece of information would be
�(x) = v(x, x) = E(V |S1 = x, S2 = x).

• Key idea: Bidders must account that winning (or losing conveys)
information about the information of other bidders.

• In that way, he is avoiding the winner’s curse.



Equilibrium bidding in FPA

Proposition 2
Symmetric equilibrium strategies in a second-price auction are given
by

�(x) =

Z x

0
v(y, y)dL(y|x)

where L(y|x) = exp

✓
�
R x
y

f(t|t)
F (t|t)dt

◆



First-Price Auction and Winner’s Curse

• A first-price/second-price auction needs to shade his bid, relative
to the estimated value based on his own signal alone, by a factor
large enough to avoid the winner curse.

• The equilibrium bidding strategies in a first-price auction have
this feature (bidding is less than the expected value conditional
on winning):

�(x) =

Z x

0
v(y, y)dL(y|x)  E(V |S1 = s1, S2 < s1).



Efficiency

• Symmetric model: the winning bidder is the one with the
highest signal.

• An auction allocates efficiently if the bidder with the highest
value.

Proposition 3
Symmetric equilibria may be inefficient.

If the valuations in a two-bidder symmetric situation are

v1(s1, s2) =
1

3
s1 +

2

3
s2 and v2(s1, s2) =

2

3
s1 +

1

3
s2

then v1 > v2 if and only if s2 > s1.

• The bidder with the higher signal is the one with the lower
value, so all auction formats, allocate the object inefficiently.



Revenue Equivalence?

If bidders have “correlated” estimates of a common value item, an
open ascending auction leads to a higher revenue than a sealed-bid
second-price auction, which leads to a higher revenue than a
first-price sealed bid auction. (Milgrom & Weber, 1982)



Revenue Equivalence?

Intuition:
• In either case, the bidder with the highest estimate will win.

• In sealed bid FPA, the payment will be independent of the
estimate of the second highest bidder.

• In the ascending auction or SPA, the payment will depend on the
second highest estimate.

• The bidder estimates are correlated.

• So the open auction sets the price for the winner high when the
other bidder has good news and low when the other bidder has
bad news.

• This reduces the winner’s profit and increases the seller’s
revenue.



Linkage Principle

There is a broader principle here: If the seller can give bidders access
to better information (by inspecting the item for example), then the
revenue is increased on average by making the information publicly
available.

Intuition:

• The public information can either increase or decrease
everyone’s bid (depending on whether the news is good or bad).

• The public information will tend to be good news exactly when
the high bidder has a high value.

• So releasing information queezeshe high bidder in the right
cases.



Providing Information to Bidders

• According to the linkage principle, the seller should commit ex
ante to publicly reveal any information about the value of the
item.

• But in some cases, giving bidders the opportunity to acquire
information can create informational asymmetries.



Common Values in Practice

What kinds of auctions have a “common value” flavor to them?

• Treasury bill auctions

• Common value is resale price in the secondary market

• Natural resources

• Timber auctions: quality and type of timber available in the tract
auctioned off is uncertain.

• Oil Lease auction
I quantity of oil available in the tract auction off is unknown.

I bidders do independent seismic studies - private information on the
amount of oil reserves in the tract.



Outer Continental Shelf Auctions

• The US government auctions the right to drill for oil on the
outer continental shelf.

• Value of oil is similar to the different bidders, but no one knows
how much oil there is, or if there is none.

• Prior to the auction, bidders conduct seismic studies to obtain an
estimate of the amount of oil available.

• Seismic studies results are valuable private information, which
bidders do not share with each other.

• Two kind of tracts are auctioned off

• “Wildcat sale” - new territory being sold.

• “Drainage sale” - territory adjacent to existing tract.

• Question: What is different between these two types of sales?



Wildcat vs Drainage



Drainage Sales



Explaining the results

Comparing wildcat and drainage sales:

• Wildcat sales yield low profits ) competition.

• Drainage sales are profitable, but only for “insiders” ) insiders
have an advantage.

• Asymmetric information matters



Initial Public Offerings

• In an IPO, all buyers essentially have the same value v, the
stock price once trading opens.

• You should want to buy in the IPO if you think the IPO price p is
less than v.

• Do IPOs sell at a discount? Not necessarily. If everyone know v,
competition should drive price up to v.



Initial Public Offerings



Take away

• Many auctions have a “common value” flavor.

• In common value settings:

• The event of winning reveals information about opponent
estimates, and bidders must account for this.

• No strategic equivalence SPA – English auction

• Risk of a winner’s curse

• No revenue equivalence: linkage principle

• Bidders without accurate information must be cautious when
bidding against bidders with very good information.

• If there are many bidders and dispersed information, the auction
price can be a useful indicator of the item’s value.

• The management of information is very important.



References

• Milgrom, P. and Weber, R., 1982, “A Theory of Auctions and
Competitive Bidding," Econometrica, vol. 50(5), pp.1089-1122.

• Krishna, V. and J. Morgan, 1997, “An Analysis of the War of
Attrition and the All-Pay Auction," Journal of Economic Theory,
vol. 72, pp.343-362.

• K. Hendricks, R. H. Porter and B. Boudreau, 1987, “Bidding
Behavior in OCS Auctions: 1954-1969”, The Journal of
Industrial Economics, vol. 35, No. 4, pp. 517-542.



References

• J. Bulow and P. Klemperer, 1996, “Auctions Versus
Negotiations”, American Economic Review , vol. 86, pp. 180-194.

• J. Bulow and P. Klemperer, Prices and the winner’s curse, 2002,
RAND Journal of Economics, vol. 33, No. 1, pp. 1-21.

• D. Bergemann, B. Brooks, and Morris S., 2020, “Countering the
winner’s curse: Optimal auction design in a common value
model”, Theoretical Economics, vol. 15, pp. 1399-1434.

• D. Bergemann, B. Brooks, and Morris S., 2019, “Revenue
Guarantee Equivalence”, American Economic Review , vol. 109,
pp. 1911-1929.


