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1 Introduction 

There is an ongoing public policy debate regarding vertical integration and its concomitant in

formation flows. Of particular concern is that the information derived by an auctioneer (such 

as a distributor) will be shared with its integrated bidder (such as a manufacturer), leading to 

a reduction in competition between the bidders. Similar competitive concerns arise regarding bid 

revelation policies, such as those used in public sector procurement. Modeling such situations as the 

repeated auctions introduced in Thomas [1996a], this paper examines the transmission of private 

information via the auction outcomes, and shows how that transmission is affected by 
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consumer prices, and consequently the vertical merger is procompetitive. 

The issues raised above are intriguing. The reason they have not been previously 



this a "repeated auction" to contrast it with a "sequential auction" in which players desire only a 

single item. For simplicity I assume that players can be one of two types. 

First, I characterize the equilibrium of a series ofT independent single item asymmetric auctions. 

There can be no learning in such an environment, so it will be the benchmark showing how behavior 

changes once players have incentives to acquire information .about their rivals. Second, I characterize 

the equilibrium of the two period repeated auction in which players learn only the identity of the 

winner. I show that bidding competition in auction one is softer than if there were no later auction. 

Also, bidding in auction two is softer than if there were no previous auction. Thus, the bidders 

earn higher payoffs in the repeated auction than if the two auctions were independent or were held 

simultaneously. 

To avoid any confusion, recall that the analyses of buying auctions and selling auctions are 

conceptually identical. The model I use is of a buying auction in which bidders are buyers and 

auctioneers are sellers. However, some of the examples I use have bidders as sellers. When I offer 

insights about such situations I adjust my explanations accordingly. 

A General Asymmetric Auction 

Consider an asymmetric first price auction in which two players, A and 







in the two periods differs. I also compare bidding in the repeated auction to that in a series of 

in,dependent auctions. As is usual in this sort of dynamic game, I begin in auction two, taking as 

given some bid distribution from auction one. 12 

Auction Two 

Suppose that type VH players A and B used the bid distribution Fl (b) on [0, hI] in auction one, and 

that player B won with a bid bBl , while player A lost with bid bAl. Initial beliefs put probability 

! that either player is type VH. Following auction one, it is now common knowledge that B is type 
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which is independent of A's bid a ::; ~!~~ :~~)' 

Firm B's Problem 

Suppose that for a given unsuccessful bid b Al in auction one, A bids according to the strictly 

increasing function L(bAl) = ~!~~ :~~ in auction two. A is willing to make this bid according to 

the preceding analysis. B wins with bid b if and only if 

Thus, B's expected payoff is 

which is independent of b. Thus, B is willing to bid according to FB(blbBl) = l+F1\bBd (V;~b)' 
By examining the maximization problems of firms A and B, it is clear that for a given mixed 

strategy distribution Fl (b) in auction one, the equilibrium in auction two is given by the pure 

strategy L(b) = ~!~~m for the loser of auction one and the mixed strategy distribution FB(blb1) = 

l+F~(bIl (v;~b) for the winner of auction one. 

Characterization of Equilibrium 

Let 7l'w(b) denote the equilibrium expected payoff in auction two of a type VH player who won 

auction one with bid b. Define 7l'L(b) analogously for a type VH loser of auction one. Let Vft ab 
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either won or lost auction one, it is possible to determine optimal bidding behavior in the first 

auction. 

Auction One 

The expected payoff to player B from bidding b in auction one, given optimal play in auction two 

and assuming that a type VH player A is using FI(b), is 

~ [1 + FI(b)] [(VH - b) + 7l'w(b)] + ~ [1- FI(b)]7l'L(b) 

1 VH VH 
"2 [1 + FI(b)] (VH - b) + T + T [In(2) -In (1 + FI(b))] 

Proposition 2 The equilibrium bid distribution in auction one, FI (b), is the solution to 

Proof: Because bidders use a mixed strategy in auction one, each bid in the bid distribution yields 

the same total expected payoff over the entire auction. Thus, 7l'B(b I VH) = 7l'B(O I VH), so 

1 VH VH VH 
"2 [1 + FI(b)] (VH - b) + T + T [In(2) -In (1 + FI(b))] = VH + T ln(2). 

Minor algebra yields 

which is the desired result. 0 

It is easy to show that equilibrium bids in auction one are lower on average if there is a later 

auction. That is, bidders bid less aggressively if there exists a later auction. 

Proposition 3 The equilibrium bid distribution from Proposition 1 with Q = {3 = ! first order 

stochastically dominates FI (b). 

Proof: Follows from a simple comparison of the two distributions. 0 

It is 
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Proof: Because bidders use a mixed strategy in auction one, each bid in the bid distribution yields 

the same total expected payoff over the entire auction. B's expected payoff from bidding zero in 

auction one is 

This shows that the repeated auction offers the bidders higher expected payoffs than does a sequence 

of two independent auctions, which yields an expected payoff to a type VH bidder of VH. D 

There are two main implications of this softening of bidding behavior relative to a series of 

independent auctions. First, if there is only one seller (that is, if seller 1 and seller 2 are actually 

the same firm), then selling the items simultaneously is strictly preferred to selling them sequentially. 

For example, a company hiring services through a procurement auction should prefer signing long 

term contracts to short term contracts. This preference is strictly due to information transmission, 

and it ignores other reasons for wanting long term contracts, such as negotiation costs and fears 

about collusion. 

Second, if the sellers are different, then they would like to differentiate their products. This 

preference for differentiation is not because bidders will substitute one seller's product for the 

other's; bidders want to acquire both items. The sellers wish to differentiate their products because 

information acquisition leads to softer bidding, something absent from the series of independent 

auctions in Proposition 1. 

This analysis is complicated by the fact that bids are not revealed, so the updated beliefs about 

one's rivals are unknown. A· simpler method is presented in the next section, which examines how 

changing the auction framework to require bid revelation changes bidder strategies and auction 

outcomes. 

3 The Effect of Price Announcements 

Most public sector auctions, such as those for construction contracts, reveal the bids submitted by 

all participants. This ensures honesty by preventing transfers from bidders to the auctioneer, a 

government representative, from altering auction outcomes. 

While this concern has merit, it is well known in the industrial organization literature that 

revealing private information or reducing the noise of unobservables enhances collusion. Stigler 

[1964] notes that "collusion will always be more effective against buyers who report correctly and 

fully the prices tendered to them." Moreover, Green and Porter [1984] show that the ability of firms 

to collude decreases and the incidence of price wars increases because firms cannot observe their 
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revealed after auction one. As in Section 2, I assume that type VL players submit no bids in either 

auction, so the only interest is in the behavior of the type VH players. It is easy to show that the 

incentive for type VH players to deviate from either a pure pooling equilibrium or a pure separating 

equilibrium is too great, and that the only equilibrium is semi-pooling. 

Pooling equilibria entail bids of zero in auction one by both tyPp.s of players. More precisely, 

type VL bidders do not bid, while type VH bidders bid zero, with the seller revealing both as zero 

bids.16 The winner, if there is one,17 is revealed to be type v H, but no information is revealed 
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This section illustrates how bidding behavior changes when the auction framework changes by 

revealing bids. Most importantly, it shows how a single auctioneer restricted to 





B may choose to submit no bid in auction one, but then auction two is exactly the same as the 

single item symmetric auction. B's payoff over the two auctions is 

Against VL Against VH 

B does better submitting a bid in auction one than not, because of the chance that player A is type 

VL, which would allow B the opportunity of both acquiring the first object and getting the second 

for a low price.· Therefore, B participates in auction one. 

The payoff for a type VH player A in auction one is Ef.21 Because A learns nothing about B's 

type yet is known to be type VH, A's payoff in auction two is 

The following proposition summarizes the sellers' payoffs. 

Proposition 9 Ex ante expected profits of seller 1 and seller 2 when there is no bid transmission 

between the upstream and downstream players are 

(1 1) VH 
RSI 2'2 = 4· 

and 

(1 1) VH 
RS2 2'2 = S· 

Proof: See the Appendix. 

The bidding strategies of A and B imply that seller 1 gets '!!!f if A is type v H and zero otherwise. 

If player A is type VL (which occurs with probability 1), then seller 2 gets nothing; either B is also 

type v L or B is type v H yet knows that A is type v L. If player A is type v H, then seller 2 gets 

either the payoff from two type VH players (if B is also type VH ) or only one type VH player. 

21 For comparison purposes, I assume that the two merged firms split the rents. 
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Integration without a Firewall 

Suppose A cannot credibly commit not to see B's bid, even seeing a "no bid" as such. As is the case 

when there is an internal wall, B will not bid a positive amount in auction one. Again, if B wins 

auction one, then A knows B is type VH and B knows A is type VL, and this is common knowledge. 

Also, if B loses auction one, then B knows A 



costs them nothing or is at least cheaper than the litigation costs. Moreover, because B bids the 

same way with or without the internal wall, A has no incentive to secretly learn B's bid. That is, 

the firewall is trivially enforced. 

Proposition 10 Ex ante expected profits of seller 1 and seller 2 when there is bid tmnsmission 

between the upstream and downstream players are 

(1 1) VB 
RSI 2'2 = 4' 

and 

(1 1) VB 
RS2 2'2 = 4' 

Proof: See the Appendix. 

Seller l's payoff is computed exactly as it was when there was a firewall. Seller 2's payoff 

changes, however. Seller 2 still gets zero if A is type VL. However, seller 2 now receives zero if A is 

type VB and B is type VL, and receives VB if both A and B are type VB. Thus, the knowledge that 

information will be transmitted leads seller 2 to conclude ex ante that competition in auction two 

will be more vigorous than if no information were transmitted. 

These analyses of expected seller revenues can be combined for a striking conclusion. 

Theorem 4 Seller 1 prefers merging with bidder A to not merging, regardless of the existence of 

a firewall. Seller 2 prefers having seller 1 and bidder A merge and tmnsmit information both to 

having no merger take place and to having a firewall imposed as a condition for merger. 

Proof: If seller 1 and bidder A merge, seller 1 gets ¥. In the pre-merger situation in Section 2, 

seller 1 gets strictly less than ¥. A similar argument holds for seller 2. 0 

Both sellers do better with the merger and information transmission than in the pre-merger 

situation. The driving force behind this is B's knowledge that A knows B's type if there is no 

firewall. This leads to more aggressive bidding in auction two when both players are type VB. In 

the context of a manufacturer/distributor relationship, this result implies that distributors (the 

receivers of bids) expect to pay less. Lower bids to distributors translate into lower prices for final 

consumers, suggesting that some of the concern about vertical integration involving proprietary 

information issues is misplaced. 

The above analysis assumes that firm A merges with seller 1. If the welfare predictions change if 

A merges with seller 2, for example, then care must be taken when using this work to evaluate real 
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world mergers. If A merges with seller 2 before the repeated auction process begin, then in auction 

two behavior is completely determined: a type VH player A bids VH, while a type VH player B bids 

zero. Because first period behavior does not affect second period behavior, bidding in auction one 

follows the predictions in Proposition 1. Thus, the sellers still prefer the vertical merger take place 

if A merges with seller 2 s1t (period )98707 0 0 10.5 2m (89 647.04 Tm1(type period )98than10.5 0 0 10.5 148.41 626.89 T2441. )Tr 





Proof of Proposition 1: 1) Suppose player A bids a when his type is VH, while Player B bids b. If b > a, 

then B prefers bidding ~, which still wins with probability one but involves a lower payment. The reverse 

holds when a > b. If a = b, then B's payoff is 

B's payoff from bidding b + E is 

For small E, nB(b + E I Vlf) > nB(b I Vlf), so B cannot bid b in equilibrium. Thus, there is no pure strategy 

equilibrium. 

If both players do not mix over the same set of bids, then one player has an incentive not to use the 

higher bids. Suppose the range of bids is not a connected interval. For example, suppose bids are over 

> Tc 9.9 0 0 9.9 331.12 559.1 0 0 12.1 1Tc 9.9 0 0Tm (nB(b )b0 9.9 45re43 498.96 Tc8m--Tc 9.9 0 0Tm (> Td (is )Tj 0.0478 Tc -1Tn.0047 Tc 9.9 0 0 97 (> Td (is )Tj 0.041l )Tj 0.0478and 498.96 Tc8m--Tc1 0 0 12.1 0 4m 3.16a46.6u 0 9.9 3314h0 97aQ2'9 Tc 4.826 2c1 0 0 1 9.9 94.81 519.13 0 9.9j /T1_0 1 Tf 10.26iep0.0478 Tcau 1.049 02o.13 0 )Tj 0.0214 Tc 1.9iTc 9.6 0 brium. has on529le, 



Using B's indifference relation, (2), 

VH - b = (1 - a)vH. 

This implies b = av H. 

2,3) Let FA (b) and FB(b) be the equilibrium bid distributions used by type VH players A and B, respectively. 

To determine FA (b) and FB(b) I employ the typical mixed strategy approach: Use an indifference condition 

on player i to solve for player j's distribution. A type VH player A must be indifferent over all bids in [0, b], 

so 

(1- j3)(VH - b) + j3FB(b)(VH - b) = (1 - j3)VH + j3FB(O)VH. (1) 
" v .I" 'V'---' 

Against v L Against v H 

That is, A's expected payoff from bidding b must be identical to the expected payoff from bidding zero. 

Similarly, for a type VH player B 

(1- a)(vH - b) +aFA(b)(VH - b) = (1 - a)vH + aFA(O)vH. (2) 
" .I " ..I 'V' Vi 

Against v L Against v H 

Also note that this indifference relation must hold at b, so for A 

(3) 

while for B 

(4) 

Equating the two right hand sides of (1) and (2) gives 

or 

(5) 

If a ~ 13, then 



respectively, is 

Using the indifference relation (1), the integrand can be rewritten to yield 

pL(VH I ex,(3) = fob[(ex - (3)VH + f3.FB(b)VH]F~(b)db 

(ex - (3)VH + (3vH fob FB(b)F~(b)db. 

Some straightforward integration shows 

so 
L exvH 

p (VH I ex, (3) = -2-· 

A similar argument establishes pH (v H I ex, (3) = <>~~I1. 

7) Expected revenues for the seller are 

R(ex,(3) = (1- ex)(l- (3)[O] + (1- ex)(3[pH(VH I ex,(3)] + 

ex(l- (3)[pL(VH I ex,(3)] + ex(3[pH (VH I ex,(3) + pL(VH I ex,(3)] 

Each term in the expression for R( ex, (3) is the probability of a certain state of the world (combination of 

player types) times the expected payment of players in that state of the world. 

Proof of Proposition 4: Suppose player A of type VH submits a zero bid with probability one. The payoff 

to a type v H player B from bidding zero is 

7rB(O I VH) = ~ [VH+7r
H 

(VH I ~,1)] +~ [~{VH +7r
H 

(VH I ~,1)} + ~ {O+7rL 
(VH I ~,1)}]. 

, " , " , I V Y v 

Against v L Beating v H Losing to v H 

The beliefs in the continuation game are computed as follows. If B wins with a zero bid, this is either because 

he beat a type VL player who submitted no bid, or because he won the tie break against a type VH player 

A bidding zero. The probability that A is type VH given that B beat A with a zero bid is k. Similarly, if 

B lost to A, then B knows A will use the same thought process to determine new beliefs that B is type VH. 

Simplification of 7r B (.) by using part 4 of Proposition 1 yields 
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b = f. Substituting f for b in the above inequality and rearranging implies 

Taking f arbitrarily small ensures that the 



Simplifying 7r
B (0 I VH) gives 

B(O I ) VH Fl (O)VH r> 
7r VH ="2 + 4 + H. 

Substituting zero for b and simplifying gives 

F (0) = m-3 
1 2' 

which can then be used to show 

Proof of Proposition 7: The expected payment of a type VH player, when beliefs that A and B are type 

VH are ~ and ~, respectively, is 

( 
1 1) (b [ 1 1 ] I 

P VH I 2' 2 = io b 2 + 2Fdb) Fl(b)db. 

I solve this 2 632 (t17is )Tj dir471nj 1p.22.291.36 Tm (typ yn26 .3 384.7321j /T1_0 1 Tf 0.02255.739.7 0 0 9.7 12differenc3.59 471.340 ifying70 Tm.36 rela471.36 Tm(B )Tj /T1_901nj 1p.22.343Tc 9.7 0 0 9.7 o 101.66 51nj 1p.22.3c 9 )TTm (typ yn26 .3 384.225e )Tj 0.05 38.0889.7 0 0 9.7 12.401 173.9 605.20Tm (this )Tj 0.044175.29.7 0 0 9.7 as36 Tm(B )Tj /T1_67 Tf 0.05 T421.369.7 0 0 9.7 12101.66 51nj 1p.22.47.866TTm (typ yn26 .3 384.227Tj /T1_0 1 450091 Tm (typ yn2p73.15 4710 13 Tm (are )4810.26.7 0 0 9.7 o15 4710 800 Tf 0.05 Tc9m (39.7 0 0 9.7 118.03 471.36 Tm(= )Tj /T12 T21 Tf 0.05 Tc 11 T0 T 0 9.7 1.(t17is )Tj dir471 1 Tf 0.05 T85Tc 9T0 T 0 9.7 T .3 384.222 Tm (can )Tj09i62 00 T 0 9.7 146ul 471.36 Tm (payment )Tdir.58 00 T 0 9.7 o15 4710 80e )Tj 0.05 T459.8070 T 0 9.7 103.42 384.73f 9 (this )Tj 0.04764how070 T 0 9.7 1edious36 Tm(B )Tj /T18egra1n57 )T o8905 410 T 0 9.7 12.401 471.6 Tm70.75s )Tj 6 1 Tf 27 T (p1 T.30 9.4 34 Tm (respectivel_0 1 Tf 0.02258.64410 T 0 9.7 1s24.03 414.73 Tm (+ 2e ) (whj /T1_hj 31_0c 93Tc  )Tj.7 5-m.39 420.24 Tm ((b )T7.4]TJ /T1_7.4]TJ 540 1  )T36 111.8 29.39 40 1.8047113.0 Tc )71.363 Tm -4.2j 0 Tc224.03 414.73 Tm (+ )Tj /2 T624VH + 321j dir47f -0.0347f 2605  9T21./C09.7 a,(360.42 420.24 Tm ((b )Tj2 8.C0_0 1 Tf T21.29 T21./C09.7 424.03 414.73 Tm (+ )Tj /1.29VH829 resp112e t17is this whe67B so this B t17is B fj /T10H82P 

B resp112e t17is this 



seller in auction two are 

(~) [0] + (~) [R(Q, 1)] + 

(~) [R(Q, 1)] + (~) [1 - F} (0)]2VH + (~) (1 - [1 - F} (0)]2) R(Q, 1). 

Straightforward calculation yields 

( 
1 1) ( 49 - 11 vTI ) 

RS2 2'2 = 4(vTI-1)2 VH· 

Proof of Proposition 8: Suppose a type VH player A is following F1(b), the first period symmetric Nash 

equilibrium bid distribution. A type VH player B's payoff from bidding b > 0 is 

Against VL 

~Fl(b) [(VIi - b) + JrIi (VIi I 1 :IA~b)' 1)] + 
, v---------------~' 

Beating Vll 

1 [.hb 
JrL (Vll I 1~'~\1(~)' 1) F{(X)dX] 

"2 [1 - Fl (b) 1 1 _ Fl (b) 

, v------------------" 
Losing to V II 

This may be simplified as 

B 1 VH 1 l'b F{(X)Vlf 
7r (blvH)=-2[1+F1(b)](VH-b)+-2 +-2 F( )rl.T . 

. b 1 + 'I x: 

In equilibrium, 7rB(b I Vll) and 7rf:l(O I 'UlI) must be equal. Equating t1w two iltlplins 

1 Vlf 1 Vlf V1/ 1 
2[1 + F}(b)](vlJ - b) +"2 + 2[In(2) -In(l + F}(b))] = "2 +"2 + 2 In (2). 

Minor algebra yields 

F}(b) =:;. ___ b_ + ( __ 6 __ ) In(l + F}(b)), 
vII-I> vll-b 

which is the desired result. 0 

Proof of Theorem 3: \Vhen all bids are announced, a bidder's expected payoff is the exped(~d pavoff 

from bidding zero in auction one. Straightforward calculation using the profit function shows that fl l.nw 

Vll bidder expects to earn 1.280776406vH when all bids are announced. A type 'Ull bidder's ('xp(~ct('d pa\·"ll 
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when only the winner's bid is announced or when no bids are announced is 1.34657359vH. Therefore, the 

auctioneers do better when all bids are announced. 

Proof of Proposition 9: Seller 1 earns '!!.If half the time (when merged with a type VH player) and zero 

half the time. So ex ante expected profits for seller 1 are ~. Ex ante expected profits of seller 2 when there 

is no bid transmission between the upstream and downstream players are 

Proof of Proposition 10: As in Proposition 9, seller 1 earns ~. Ex ante expected profits of seller two 

when there is bid transmission between the upstream and downstream players are 

(~) [0] + (~) [0] + (~) [0] + (~) [VH] 
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