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Abstract

A stronger incumbent bidder can attract a challenger by making the target’s stock price more
informative. I study a takeover auction in which a prospective buyer observes the price before
committing to acquisition preparation. Stronger competition lowers the buyer’s acquisition
profit at every fixed belief but increases the sensitivity of target shareholders’ proceeds to its
value. This raises the incentive to trade on information about the challenger. On an open set of
primitives, strengthening the incumbent changes uninformative prices into informative prices,
and the trading and preparation outcomes in each economy are unique. Challenger participation
and high-value challenger ownership increase. Holding the price experiment fixed restores
deterrence. The reversal also arises when the buyer has a more accurate private signal than the
investor. In the strong-incumbent economy, access to prices raises expected target proceeds and
acquisition surplus net of preparation costs.



1. Introduction

At fixed information, a stronger incumbent reduces a prospective challenger’s expected return from
entering a takeover contest. The challenger must pay preparation costs before it can submit an
executable offer, and a stronger rival lowers what that preparation earns (Fishman 1988; Hirshleifer
and Png 1989). I study a force in the opposite direction. Competition can make the target’s stock
more informative about the challenger. When a potential buyer observes that price before committing
to acquisition preparation, the information effect can outweigh the loss of acquisition profits. A
stronger incumbent then attracts a competing buyer and raises the probability that a high-value
challenger acquires the target.

The mechanism runs through two claims on the same acquisition surplus. The challenger holds
the acquisition claim, what it keeps if it prepares, bids, and wins. Target shareholders hold the traded
claim, what the auction pays them. In a cash second-price auction, a high-value challenger wins and
pays the larger of the reserve and the incumbent’s bid. A low-value challenger wins only against an
incumbent whose value is below its own, and then pays the larger of the reserve and that bid; against
a stronger incumbent it loses, and its own bid sets what the incumbent pays. A stronger incumbent
therefore raises the payment a high-value challenger must make, which lowers acquisition profit at
every belief. The same shift widens the gap in target proceeds between the two challenger types,
because a winning incumbent pays the low-value challenger’s bid while a high-value challenger
must outbid the incumbent. Target shares become more sensitive to information about the challenger
at the same time as the challenger’s own return to preparation falls. An investor who knows the
challenger’s value trades on that sensitivity against noise demand. Competitive market makers price

order flow and anticipate the preparation that each price will induce, but noise leaves the investor



a residual advantage. A larger gap in target proceeds can make that advantage worth the cost of
trading.

The setting is a listed target with a public sale opportunity. One buyer is already prepared,
and another has not committed to the diligence that an executable proposal requires; Section 2.1
describes the decision interval in which that buyer decides while the target’s stock trades. Incumbent
strength is the public distribution of the prepared bidder’s value; a stronger incumbent shifts it
upward, and no offer is announced before the challenger decides.

The main result compares a weak-incumbent economy with a strong-incumbent economy on a
nonempty open set of primitives. In each economy the trading outcome and the on-path preparation
outcome are unique. With the weak incumbent, the investor’s residual advantage cannot cover
trading costs, the price reveals nothing, and only a low-cost challenger prepares. With the strong
incumbent, informed trading pays, the investor trades to its limit, and favorable prices bring in a
high-cost challenger. Preparation rises even though acquisition profit falls at every fixed belief, and
the probability that a high-value challenger owns the target rises with it. Market makers anticipate
the preparation each price induces, so the reversal holds under rational pricing. Uniqueness allows
arbitrary mixed orders and every unilateral deviation to an order in [—1, 1]; a global bound on
marginal trading profit covers them all. The change in information does the work. If the investor’s
orders are held fixed at their informative level while the incumbent strengthens, preparation falls, as
the fixed-information benchmark predicts.

The reversal survives logistic noise, atomless preparation costs, a narrower gap between
acquisition values, and private signals that the buyer and the investor hold about different facts,
including a buyer signal more accurate than the investor’s. At some intermediate incumbent

strengths, informative and uninformative equilibria coexist: a computer-assisted proof establishes



three informative equilibria, with preparation strictly ordered upward across them. Against a strong
enough incumbent, even the most favorable feasible price cannot justify expensive preparation,
so participation returns to its floor while trading stays informative; participation is therefore non-
monotone in strength. In the strong-incumbent economy, access to prices raises expected target
proceeds and acquisition surplus net of preparation costs.

Sale terms shape both what a winning buyer pays and what the stock price can reveal before
anyone prepares. A reserve that excludes a low-value challenger, for instance, can support informative
trading against an incumbent that would otherwise leave the price uninformative. I compare two
reserves at which the trading outcome is unique. An alternative bargaining institution shows that the
effect of competition on the target-payoff spread depends on the weight the payment rule places on
the runner-up’s value.

Rival strength moves the information sensitivity of the traded claim and the entrant’s return in
opposite directions, so competition can raise participation. The paper belongs to the literature on
the real effects of financial markets (Bond et al. 2012). The closest antecedent is Dow et al. (2017),
where a firm’s investment decision feeds back into the incentive to produce information about its
stock. Here the sale rule divides acquisition surplus between a traded claim and a buyer that decides
whether to participate. Edmans et al. (2015) show that corrective real decisions can discourage
trading on bad news under rational pricing; here the real decision is the buyer’s participation itself.
Firms learn from peers’ stock prices (Foucault and Frésard 2014), and target prices affect takeover
activity (Edmans et al. 2012); in this model a prospective challenger learns about its own acquisition
value from the target’s price before it commits. Learning from announcement returns in completion
decisions (Luo 2005) occurs after this participation margin.

The auction-entry literature makes the bidder pool endogenous (Samuelson 1985; McAfee and
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McMillan 1987; Levin and Smith 1994; Gentry and Stroup 2019) and shows how selective entry
affects the choice of sale procedure (Roberts and Sweeting 2013). I keep the direct deterrence
force of that literature and add a market that operates before preparation. Auction formats also
affect bidders’ incentives to acquire information (Persico 2000); the informed trader here is outside
the auction and trades a payoft that differs from the entrant’s profit. Recent work studies bidder
learning about own values and competitors (Pernoud and Gleyze 2026), post-auction feedback in
security-payment design (Liu and Bernhardt 2022), and bidder-pool choice with correlated values
(Carlin et al. 2026).

In takeovers, Betton et al. (2014) study negotiations with stock-market feedback, and Lin et al.
(2025) model payment choice and trading within an initiated deal; I hold cash consideration fixed
and study entry. Arbitrageurs’ positions can affect tendering (Cornelli and Li 2002); the investor
here has information about a prospective acquirer and no role in tendering. The model abstracts
from toeholds and dispersed-shareholder free riding (Bulow et al. 1999; Grossman and Hart 1980)
and takes the investor’s information as given; endogenous research would add manipulation through
the real decision that responds to the price (Goldstein and Guembel 2008).

Section 2 describes the decision interval and sets out the model. Section 3 derives the two
returns to information and what the challenger can learn from the price. Section 4 states the main
result, the fixed-experiment control, and the coexisting equilibria. Section 5 covers robustness and
complementary private information, Section 6 welfare and sale terms, and Section 7 empirical
implications. Section 8 concludes. Appendix A contains supporting results and proofs; the Online
Appendix contains the measure-theoretic arguments, the numerical methods, and the replication

files.



2. The model

2.1 The decision interval

The model applies to a listed target whose sale opportunity is publicly understood while its stock still
trades and while a further bidder can still come in. A disclosed approach, an announced strategic
review, or an open contest can create such an interval if the opportunity becomes public before the
buyer set is fixed; only then can a prospective buyer watch the price during the period that matters.
Whether a given transaction fits is a question about its chronology, and Online Appendix D shows
how to establish that chronology from disclosure records.

Within the interval, one buyer is already prepared. It may be the approaching party or a bidder
that has completed diligence, and its strength is what the public can infer about its acquisition
value from the disclosed record. Another buyer has not decided whether to prepare. Preparation is
required for an executable proposal. Before a buyer can submit a binding offer it must verify the
target’s contracts, liabilities, and technology, arrange financing and approvals, and commit evaluation
capacity that has other uses. Those costs are sunk once incurred, and they differ across buyers. Prior
familiarity, existing capacity, or a small deal relative to the buyer’s size make preparation cheap
for some buyers and expensive for others. A buyer that declines to prepare cannot bid its current
expected value instead; it stays out. The challenger’s cost is a participation cost, not the price of an
optional report.

The investor and the buyer know different things. A buyer knows its own integration plans. A
specialist investor may know what the target’s customers are doing, how its technology compares
with alternatives, or where its product demand is heading. These are different facts about the same

acquisition match, so a more accurate signal about one can leave the other unknown. The benchmark
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suppresses the buyer’s initial information and gives the investor perfect information so that the
mechanism is easy to see; Section 5.3 removes both extremes.

Public incumbent strength is a distribution, not a bid. The record can reveal that a strategic
acquirer with clear synergies is at the table, or that the prepared party is a financial buyer with a
leveraged capital structure, without revealing what either would pay; strategic and financial bidders
differ systematically in their valuations (Gorbenko and Malenko 2014). The model varies that
distribution and keeps the incumbent’s realized value private until it bids.

Disclosure records support the stage structure. Imprivata’s definitive proxy separates an
unsolicited approach, outreach to potential buyers, and indications of interest conditional on further
diligence (Imprivata, Inc. 2016), and takeover competition develops before public bidding more
generally (Boone and Mulherin 2007; Gentry and Stroup 2019). These records document a costly

preparation stage; Section 7 states how to test whether prices draw buyers into it.

2.2 Values, preparation, and the sale

The target’s known standalone value is normalized to zero. Acquisition values and preparation costs
are measured per target share. Adding the same standalone component to every ownership outcome
shifts prices and payoffs by a constant without changing incentives.

All strategic agents are risk neutral. The target share is the only traded claim that conveys
information about the acquisition match in the benchmark, and neither bidder trades it. The investor
has no control rights and cannot acquire the target. The sale mechanism binds all target shares, so
shareholder tendering and holdout are outside the modeled continuation. The incumbent’s value

distribution is public, conditional on the information available when the sale opportunity becomes



visible, but its realized value is not disclosed to the challenger before preparation.

Two potential acquirers face the target. The incumbent has already prepared and incurs no further
participation cost. Its acquisition value R is uniform on [0, r], conditional on public information
when the sale process begins. An increase in r strengthens the incumbent in the sense of first-order
stochastic dominance. The incumbent is a bidder, rather than the target’s management, and knows
its value before bidding.

The challenger has acquisition value 6 € {¢, h}, with equal prior probabilities. The benchmark

restricts values and the reserve p to

O<p<tl<r<h. (D)

The challenger initially does not know its value. After observing the stock price, it privately
learns its preparation cost C, which equals c¢; with probability p and ¢y otherwise. I assume
0<p<1landO < cy < cy. There is one challenger with one realized cost, not a low-cost buyer
and a high-cost buyer at the same time; p is the probability that the realized cost is the low one.
Paying C reveals 6 and permits bidding; declining leaves the challenger outside the sale. Incumbent
value, challenger value, preparation cost, and noise demand are mutually independent, so the cost
carries no information about values.

Before trading, the seller publicly commits to a cash second-price auction with reserve p. The
highest admissible bidder acquires the target and pays the larger of the reserve and the highest
competing bid. There is no sale without an admissible bid. Both bidders use truthful, weakly
dominant bids. A bid equal to the reserve is admissible, and a challenger indifferent about preparation

enters. Acquisition-value ties have probability zero in the benchmark. Preparation indifference



matters at a posterior plateau considered in Section 4.

2.3 Trading and timing

An investor observes § and submits an order g € [—1, 1]. The bound is a normalized small trading
unit, not ownership of the target. The investor has no initial position and pays a linear trading cost
k|q|, where k > 0. This cost is a separate friction, such as an execution or position-carrying cost. It
is distinct from adverse-selection price impact, which the competitive pricing rule below already

generates. Its profit and aggregate order flow are

q{Vr - P(X)} —klql.  X=q+Z,
. (2)
= —e /b b>1.
f@) = e
Here V7 is the terminal payoff of a target share and Z is independent noise demand with a
Laplace density. The bounded likelihood ratios of this density limit the information that any order

can reveal. Section 5 also considers logistic noise.

Competitive market makers observe aggregate flow and set

P(X) =E[Vr | X], 3)

anticipating preparation and auction outcomes. The trading stage follows the single-auction
model of Kyle (1985), with binary information, bounded orders, a linear trading cost, Laplace noise,
and a terminal payoff that depends on the price through preparation.

The information sets are as follows. Market makers observe aggregate flow X and nothing else.

The challenger observes the price P and its own cost C, but not X, 6, or the incumbent’s realized



value; in the extension of Section 5.3 it also observes a private signal, which the investor does not
see. The investor observes 6 and nothing about the incumbent’s realized value beyond its public
distribution. The incumbent knows its own value. The sequence is: the seller announces the sale
rule; the investor learns 6 and trades; market makers set the price from flow; the challenger observes
the price and its cost and decides whether to prepare; prepared bidders learn their values and submit

truthful bids; ownership and financial payoffs are realized.

2.4 Equilibrium

An equilibrium specifies conditional order distributions o, 07, a measurable price function,
Bayesian beliefs conditional on the observed price, optimal preparation, and truthful bidding. The
investor can mix and can deviate to any order in [—1, 1]. Two comparisons recur and must not
be confused. A unilateral investor deviation changes the distribution of flow that reaches a fixed
candidate price function and preparation schedule; the deviation is evaluated against those fixed
schedules. A comparison across economies, for instance across incumbent strengths, re-solves the
price function and the preparation schedule in each economy. Proofs and validation checks use the
first when testing a candidate equilibrium and the second when comparing outcomes.

Write ¢ for expected target proceeds without entry, ¢y, t; for proceeds conditional on entry and
quality, and gy, g1 for the challenger’s corresponding gross acquisition profits. The target-payoff
spread is Ay = ty — t;. At a belief u = Pr(6 = h), the challenger’s expected gross profit is

B, (1) = gL +u(gn — 8L)-
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3. Competition and information

3.1 Acquisition profits and target proceeds

The auction determines both the return to preparation and the claim that informed investors trade. A
high-value challenger wins and pays max{p, R}. With a low-value challenger, the target receives
max{p, min(R, ¢)}. Without entry, the incumbent pays the reserve if its value meets it. Integrating

over the uniform incumbent gives

T R
zL:f—fzz_pz, gH:h—g—g—j, 4)
gL = £ 2—rp2, Ar(r) = U ;f)z
The relevant derivatives are
By (1) = g1 + p(gn — 81,
Ap(r) = 5 - 25_:2 > 0, )
gu(r) = —% + ;%22 <0, g (r) = _522;2192 <0.

Thus a stronger incumbent lowers acquisition profit at every fixed belief while making target
proceeds more sensitive to challenger quality. Proposition 1 extends this opposition beyond the

uniform distribution.
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Proposition 1 (competition and the two returns to information; analytical). Let the
incumbent’s value have a continuous distribution F on [0,7] with 0 < p < € < ¥ < h, and
extend F by unity above its support. A first-order stochastic strengthening of F weakly increases
the target-payoff spread between a high- and a low-value challenger and weakly decreases the

challenger’s gross acquisition profit at every fixed posterior, where

Ar(F) = Br[(R - 0),] = / [ F(u)] du,
‘ , (6)
Go(F) = B[(6 — max{p, R}),] = / F(u) du.
)4

Both comparisons are strict when the change in F has positive integral over the corresponding
range.

The result follows directly from the payment rule. If R < ¢, either challenger type outbids the
incumbent and pays the same amount. If R > ¢, a high-value challenger wins and pays R, whereas a
low-value challenger loses and the incumbent pays ¢. The difference in target proceeds is therefore
(R —{)+. A stronger incumbent increases its expectation. The same shift raises the payment required
for the challenger to win and reduces its expected acquisition profit. Appendix A gives the proof.

Figure 1 shows both effects within the benchmark support. The target-payoft spread approaches
zero as r approaches ¢, since the incumbent then almost never outbids a low-value challenger. As
r increases, the spread rises while gross acquisition profit falls at each displayed belief. Whether

entry rises depends on how this change in payoffs affects equilibrium information.
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Figure 1. Competition and the two returns to information.

Notes. Panel (a) plots the target-payoff spread Ar(r); panel (b) plots gross challenger profit B, (u) at the posterior
bounds m, M and the prior 1/2. Benchmark values are 2 = 10, £ = 1, p = 0.5, and b = 2. Values are per target share.
These are acquisition-stage payoffs, before solving trading and entry.

3.2 What the challenger learns from the price

Noise demand bounds the posterior under every feasible trading strategy. For arbitrary mixed orders,

define

ar(x) = / fa- @ don(@).  ar() / Fx - q) dou(q).

an(x) 1
X)= ———~ m=——-— M=1-m.
)= G + ) L+ e

(7)

The posterior satisfies m < uy < M. For any two orders ¢, q" € [—1, 1], the Laplace density

obeys

A VS

8
Cfx-q) " ®

Integrating over the conditional order distributions preserves these inequalities. Equal priors
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then give the posterior bounds. Since the price is a function of flow, the price-based posterior is a
conditional expectation of ux and has the same bounds. A preparation decision requiring a belief
above M cannot be induced by any equilibrium price.

Suppose ¢y < B,(m), so the low-cost challenger prepares at every feasible belief. Averaging

over preparation costs gives the entry rule and candidate competitive price

e (u) =p+(1-p) B, (1) > cut,
9)
P (p) =to + er(w)[tL — to + Arp].

Both entry and the expected increment in target proceeds increase weakly with u. The increment
is strictly increasing, and entry is bounded below by p > 0, so P, (u) is strictly increasing. The price
can jump when high-cost preparation becomes worthwhile.

Under this floor, price sufficiency holds in every candidate equilibrium, not only in this

construction. Let e(P) denote entry conditional on the observed price, averaged over costs.

Competitive pricing implies

P=1+ e(P)[l‘L — 1o+ AT,ux],

(10)
P —1t9—e(P)(1 — o)

e(P)AT

Hx =
The positive denominator makes ux a measurable function of P. The challenger can therefore
recover the market maker’s posterior from the price alone. This argument permits price atoms and

entry jumps. Propositions A.1 and A.2 give the formal statements.
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3.3 Informed trading incentives

Rational pricing removes the anticipated increase in proceeds from the investor’s informational
advantage. What remains depends on challenger quality. The residual advantages of buying in state

H and selling in state L are

An(x) =E[Vr | H,x] = P(x) = e, (ux (x))Ar[1 - px(x)],
Ap(x) = P(x) —E[Vr | L, x] = e, (ux(x))Arpx (x), D
pomAr < Ag(x), Ap(x) < Ar.

The market maker prices the entry response, but cannot identify quality perfectly because of
noise demand. The investor’s advantage is the entry probability times the target-payoff spread times
the market’s residual uncertainty. The lower bound uses the entry floor p and posterior floor m; the
upper bound is Ar. Both hold for every candidate order distribution. Comparing these bounds with

the trading cost determines when information can be sustained in equilibrium.

4. Equilibrium results

4.1 Competition creates competition

The main result identifies an open set of economies in which stronger competition changes the unique
trading and on-path preparation outcome from an uninformative price with low-cost preparation

only to an informative price with additional high-cost preparation.
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Proposition 2 (competition creates competition; analytical). FixO < p <{ <rg <r; <h,

0<p<1,b>1,andk > 0, and suppose that

0 < cp < By (m), (Al)
B,,(1/2) < cy < By (M), (A2)
Ar(rg) <k < (1 - %) omAr(ry). (A3)

(i) With the weak incumbent r, the unique equilibrium trading outcome is qg = qr = 0, the
price carries no information, and entry equals p. (ii) With the strong incumbent ry, the unique
equilibrium trading outcome is (qy, qr) = (1,—1), the price is informative, entry strictly exceeds
p, and the probability that the high-value challenger acquires the target is strictly higher than at
ro. (iii) For any ry € (r1, h) with c;, < B,,(m) and B,,(M) < cy, the unique trading outcome is
again (1, —1), but entry returns to p. These comparisons hold on a nonempty open set of primitives.
Uniqueness refers to trading and on-path entry under truthful bidding and allows arbitrary mixed
orders and every unilateral deviation to an order in [—1, 1].

Because the weak-incumbent price is uninformative and the strong-incumbent price is informative,
the strong-incumbent price experiment strictly Blackwell-dominates the weak one at the same noise
law (Blackwell 1953).

Condition (A1) makes low-cost preparation worthwhile at the lowest feasible belief, so a low-cost

challenger prepares after every price. The proofs use this participation floor in three ways. Entry is
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at least p at every price, so the denominator in (10) is positive and the price reveals the market’s
posterior. The investor’s residual advantage is at least pmAr at every flow, the bound in (11)
that (A3) compares with the trading cost. Low-cost preparation does not respond to the price, so
information can only add entry.

Two weaker conditions show what the floor adds. Suppose low-cost preparation pays at the prior
but not at the lowest feasible belief, B, (m) < c¢; < B,(1/2). At an uninformative price a low-cost
challenger still prepares, so target proceeds still depend on challenger quality. Once trading makes
the price informative, unfavorable prices deter low-cost preparation. At those prices the residual
advantage is zero and flows can pool at one price (Section 6.3), and total entry exceeds p only
if the high-cost preparation that favorable prices recruit outweighs the low-cost preparation that
unfavorable prices deter. If low-cost preparation does not pay even at the prior, c; > B,(1/2), and
no other source makes target value depend on challenger quality, no preparation and no trade form
an equilibrium: nobody prepares, and the investor has nothing to trade on.

Condition (A2) excludes high-cost preparation at the weak-incumbent prior and permits it at
favorable strong-incumbent prices. Condition (A3) places the trading cost above every informational
return in the weak economy and below the global bound on marginal trading profit in the strong
economy.

These inequalities determine trading before imposing a particular order profile. In the weak
economy, the investor’s gross advantage per unit is at most Ar(rg) < k, so every nonzero order loses
money. With no informed trading, the posterior stays at the prior and only low-cost preparation
occurs. In the strong economy, the residual lower bound is large enough to make every increase in a
correctly signed order profitable. The bound controls the full order interval, including deviations

from mixed candidate strategies. Full correctly signed orders are therefore necessary in every
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equilibrium. Appendix A derives the bound and constructs the associated price and entry schedules.

Under full orders, favorable prices cross the expensive challenger’s preparation threshold with
positive probability. Define the threshold belief 7, its corresponding flow x*, the conditional
probabilities of crossing it ay, @, total entry E, and the probability of high-value challenger

ownership Oy by

- b
_ CH gL’ = 2log T ,
8H — 8L 2 Tl-1
| I _,
afH=1—§e(x /b, aL = e e~ (+D/b (12)
1-p 1
E=p+ (ag +ar), Og=3[p+(1-p)ay].

2

Throughout, entry E is the preparation probability, the probability that the challenger pays its
preparation cost. In the benchmark every prepared challenger has a value above the reserve, so a
prepared challenger is always an admissible bidder, and the auction has two admissible bidders
whenever the incumbent’s value also meets the reserve. Section 6.3 separates preparation from sale
and from two admissible bidders when the reserve is raised. Condition (A2) places 7 in (1/2, M)
and x* in (0, 1). Since @y > |, the additional entry is tilted toward high-value challengers. At
a sufficiently strong incumbent satisfying part (iii), even the largest feasible belief fails to justify
high-cost preparation. Trading remains informative, but entry returns to p. The proposition
establishes a rise and a subsequent fall across the specified economies; Section 4.3 describes the

strengths between them.
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Table 1. Acquisition-stage payoffs in the benchmark.

Weak (r = 1.2) Strong (r = 3)
Proceeds without a challenger, # 0.291667 0.416667
Proceeds with a high-value challenger, 7y 0.704167 1.541667
Proceeds with a low-value challenger, 77, 0.687500 0.875000
Gross profit of a high-value challenger, gy 9.295833 8.458333
Gross profit of a low-value challenger, g;. 0.312500 0.125000
Information spread, Ay =ty — 1. 0.016667 0.666667
Expected gross profit at the prior, B, (1/2) 4.804167 4.291667

Benchmark primitives & = 10, £ = 1, p = 0.5; values are incremental value per target share. Ar is the spread in
expected target proceeds across challenger types, not total merger value and not the trader’s expected profit. Closed
forms in the text agree with direct integration of the realized sale rule to within 10~ (Online Appendix C.1).

4.2 Benchmark and information controls

The benchmark uses incumbent strengths ro = 1.2, r; = 3, and r, = 3.6; Appendix A.8 lists the
full parameter vectors. From r to ry, gross acquisition profit at the prior falls from 4.804167 to
4.291667, while the target-payoff spread rises from 0.016667 to 0.666667. Entry nevertheless rises
from 0.250000 to 0.522757, and high-value challenger ownership rises from 0.125000 to 0.324192.
At rp, entry returns to 0.250000.

Table 1 reports the acquisition payoffs. Table 2 separates the analytical outcomes of Proposition
2 from fixed-profile controls. Holding informative orders fixed restores deterrence: entry falls from
0.562178 to 0.522757 as the incumbent strengthens. At every belief and cost realization, the decline
in gross acquisition profit can only remove a preparation incentive. Proposition A.3 states this result
for any fixed information experiment. The frozen profile is a control: full orders are unprofitable in
the weak economy, so the profile is an equilibrium only in the strong economy.

Hiding prices from the challenger holds entry at p = 0.25 at both strengths. The buyer uses its
prior and prepares only at low cost. Together, these comparisons identify the source of the reversal:

incumbent strength changes the information generated by trading, and the resulting entry response
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Table 2. Equilibrium outcomes, information controls, and welfare.

qH 4L E Oy Rr Evidence Unique
Panel A. Equilibrium outcomes
Weak incumbent (r = 1.2) 0 0 0.250000 0.125000 0.392708 analytical yes
Strong incumbent (r = 3) 1 -1 0.522757 0.324192 0.872392 analytical yes
Very strong incumbent (» = 3.6) 1 -1 0.250000 0.125000 0.664236 analytical yes
Panel B. Information controls
Frozen informative orders, r = 1.2 1 -1 0.562178 0.350606 0.520039 numerical diagnostic n/a
Frozen informative orders, r = 3 1 -1 0.522757 0.324192 0.872392 numerical diagnostic n/a
Price hidden, r = 1.2 0 0 0.250000 0.125000 0.392708 analytical yes
Price hidden, r = 3 1 -1 0.250000 0.125000 0.614583 analytical yes

Price observed Price hidden Gain

Panel C. Access to prices atr =3
Target proceeds Ry 0.872392 0.614583 0.257809
Net acquisition surplus ‘W 2.382301 2.302083 0.080218

Benchmark primitives, Laplace noise, cost atoms. E is the preparation probability, O the probability that a
high-value challenger acquires the target, R expected target proceeds. Evidence is the result status of the row
(analytical, computer-assisted, or numerical diagnostic); Unique records separately whether the continuation is the
unique one under the stated bound. Panel A rows are analytical outcomes of Proposition 2.

Panel B rows are information controls: control is an experiment role, not an evidence class. The frozen rows are a
fixed-profile control that imposes full orders at both strengths and lets the challenger reoptimize; the profile is not an
investor equilibrium at » = 1.2 and coincides with the equilibrium profile at » = 3 while its role remains that of a
control, so its Unique field is not applicable. The price-hidden rows are the reoptimized equilibria of the economy
in which the price is withheld from the challenger. The matched-dividend invariance diagnostic of Section 6.1 is
reported in the online matched-price panel.

Panel C: W is allocation value net of paid preparation costs, not target revenue. The five strict margins of Proposition
2at (rg,r1) = (1.2,3) are {7 = 1.37x10°%, o =1.20x 10°, £y =2.17x 1071, £ =3.33x 1073, &1 =2.41 x 1073,
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can exceed the direct deterrence effect.

4.3 Coexistence and the equilibrium correspondence

At some intermediate strengths, informative and uninformative equilibria coexist. Proposition 3

establishes three equilibria with full purchases and partial sales that coexist with no trade.
Proposition 3 (coexisting informative equilibria; computer-assisted). Ar the benchmark

parameters of Appendix A.8, there exist equilibria (qn, qr) = (1, V) at strengths r ; whose certified

enclosures are

r v; E,
1.55  [0.46031618, 0.46031620]  [0.5450528898, 0.5450528922] 03
1.60  [0.70747537, 0.70747539]  [0.5487563062, 0.5487563085]

1.65 [0.90333198, 0.90333201] [0.5513607988, 0.5513608020]

The entry intervals are strictly ordered upward. Each of the three economies also admits no
trade with entry p.

The proof uses interval arithmetic to enclose exact solutions. For the low-value investor, global
strict concavity reduces optimality to a marginal-profit root. Opposite endpoint signs place a root
inside each reported interval. For the high-value investor, a uniform derivative bound verifies that
full purchases dominate every smaller order throughout the root bracket. Wrong-signed orders
are unprofitable. The resulting entry enclosures are disjoint, which establishes the cross-economy
ordering. Appendix A reports the certificate margins; Online Appendix B supplies the complete
method.

Figure 2 places the certified equilibria within the numerical correspondence. No trade remains
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Figure 2. Trading and entry across incumbent strengths.

Notes. Benchmark parameters. Panel (a) shows preparation; panel (b) shows order magnitudes. Shading marks analytical
uniqueness regions; axis ticks mark strengths at which the search found several equilibria. 7y is the no-trade existence
boundary, ry; the sufficient full-order uniqueness bound, and ¢ the high-cost preparation ceiling. Black points carry the
certified intervals of Proposition 3. Other curves are numerical continuations; curves break where the search found no
branch. A hollow diamond marks a mixed candidate’s preparation. Upward and downward triangles show its high- and
low-type support magnitudes, with size increasing in probability weight. At r¢, the filled circle includes preparation at
indifference, while the hollow circle marks the right-hand limit after expensive preparation disappears. Online Appendix

C.2 gives the methods.
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an equilibrium up to ry = 1.747877538 and is uniquely optimal below the sufficient bound
t(k) = 1.220997512. Full orders are uniquely optimal above the sufficient bound ryy = 2.837416964.
High-cost entry becomes infeasible above r¢ = 3.592658519. Proposition A.4 defines these
thresholds. An existence boundary, a sufficient uniqueness bound, and a participation ceiling answer
different questions and need not coincide.

The numerical continuation finds asymmetric informative equilibria before no trade disappears.
On this family, the investor buys fully after good news and sells partially after bad news. The
short magnitude increases toward one as the incumbent strengthens, and entry rises along the
accepted continuation. Full orders subsequently coexist with no trade. The search also finds a
symmetric interior family whose price information is insufficient to induce high-cost preparation, so
entry remains p. The finite-support search also retains a mixed candidate at the no-trade existence
boundary, shown as a numerical diagnostic.

The trading asymmetry reflects the entry response. Around the high-cost preparation threshold,
orders change both the posterior and the probability of entry, and thus the residual payoff to
information. The low-value investor faces a different residual schedule from the high-value investor
and can stop at an interior short while full purchases remain optimal. The certified points establish
this behavior at three strengths.

No trade survives at the certified strengths because pAr/2 < k. Against an uninformative price
with entry p, a unilateral informed order cannot cover its cost. An informative equilibrium instead
changes the preparation response and the residual return to trading. The two outcomes can therefore
be self-consistent at the same parameters.

At rc, the Laplace posterior reaches its upper bound on a positive-probability tail. The convention

that an indifferent challenger prepares preserves high-cost entry at the boundary itself; strictly above
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it, that entry disappears.
Outside the three certified points and the shaded analytical regions, the branches in Figure 2 are
numerical continuations from the search in Online Appendix C.2, which also examined further pure

and finite-support mixed profiles; the full correspondence at intermediate strengths is open.

5. Robustness and private information

5.1 Noise and preparation costs

The reversal extends beyond the benchmark’s Laplace noise and two preparation-cost levels. Logistic
noise also has a log-density derivative bounded in absolute value by 1/b, so the global trading bounds
remain valid. Proposition A.5 establishes the corresponding equilibrium and entry comparisons.
Unlike the Laplace posterior, the logistic posterior reaches its bounds only as order flow tends to
infinity.

In the strong benchmark economy, entry is 0.301509 under logistic noise, compared with 0.522757
under Laplace noise. The logistic flow threshold is 5.424598398, or 1.495369 noise standard
deviations from the center. Thus the same posterior bounds can support different participation rates:
the probability of favorable information near the upper bound also matters.

Figure 3 compares the probability of crossing a preparation threshold close to M. Laplace noise
assigns positive probability to the upper posterior bound; logistic noise does not. The comparison
concerns the location of posterior mass at a common scale parameter, not a general ordering of
informativeness.

The result also holds when low and high preparation costs are drawn from atomless distributions
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Figure 3. Posterior tails and high-cost entry.

Notes. Full orders at the strong benchmark strength and scale b = 2. Panel (a) plots Pr(ux > 7) against M — 7; panel
(b) plots implied entry. At zero threshold distance, the Laplace plateau carries positive mass and induces entry under the
tie rule. The logistic tail probability is zero there and is drawn as a closed point at zero mass in panel (a) and at baseline
preparation p in panel (b); the bound is unattained by any posterior realization, but the plotted function is defined at it.
Common scale b, not common variance, is held fixed across the two noise laws. These are fixed-profile comparisons;
Online Appendix C.5 checks the equilibrium at each implied cost.
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with sufficiently narrow supports. The support conditions ensure that every low-cost realization
prepares at every feasible belief, while high-cost preparation occurs only after sufficiently favorable
prices in the strong economy. This preserves the entry floor and the global trading bounds.
Proposition A.6 states the result, and Appendix A gives the support restrictions. With cost half-width
ec = 0.1, strong-incumbent entry is 0.522715 under Laplace noise and 0.301374 under logistic

noise.

5.2 Acquisition values

For every gap between high and low acquisition values, there are economies in which the reversal
holds. With 4 = 2 and ¢ = 1, the moderate-value specification satisfies all strict inequalities of
Proposition 2. Entry rises from 0.250000 to 0.526805. More generally, for any 2 > ¢, the proof
constructs weak and strong incumbent strengths sufficiently close to £, together with costs satisfying
the strict inequalities. The relevant requirement is the placement of incumbent strength relative to
the low acquisition value. Appendix A provides the construction; Online Appendix C.4 records the

numerical examples.

5.3 Complementary private information

The challenger can benefit from prices even when its own information is more accurate than the
investor’s. A buyer may know its integration technology, while investors following the target hold
information about its customers or product market. Diligence combines these sources. I represent
this possibility with conditionally independent binary signals: the investor observes 7" with accuracy

a, and the buyer observes Y with accuracy d, where a,d € (1/2,1). The buyer observes its signal
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and the price before preparing; preparation still reveals the exact acquisition value.

Private information makes entry state-dependent even conditional on the price. A high-value
challenger is more likely to receive favorable private information and therefore more likely to prepare.
Competitive pricing incorporates both conditional entry rates. Nevertheless, the positive entry floor
leaves a strictly positive coefficient on public beliefs, so the price still reveals the market’s posterior.
The buyer combines that posterior with its own signal. Appendix A derives the posterior formulas,
state-dependent pricing, and trading bounds.

Proposition A.7 gives sufficient conditions for unique zero orders and entry p in the weak
economy, and unique full orders by investor signal with entry above p in the strong economy. These
conditions allow arbitrary mixed signal-contingent orders and every unilateral deviation to an order
in [—1, 1]. These conditions allow the buyer’s signal to be more accurate than the investor’s.

The example has buyer accuracy 75% and investor accuracy 70%. Entry rises from 0.850000 to
0.879438. A favorable private signal alone does not justify high-cost preparation against the weak
incumbent; combined with a favorable price, it does against the strong incumbent. Table 3 reports
this example with the other robustness checks. The full accuracy grid, including economies outside

the sufficient uniqueness region, appears in Online Appendix C.3.
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Table 3. Robustness and complementary private information.

E E AE On On

weak strong  (pp) weak strong Evidence Unique
Panel A. Noise and preparation costs
Laplace, cost atoms 0.250000 0.522757 27.28 0.125000 0.324192 analytical yes
Laplace, cost mixture 0.250000 0.522715 27.27 0.125000 0.324148 analytical yes
logistic, cost atoms 0.250000 0.301509  5.15 0.125000 0.161994 analytical yes
logistic, cost mixture 0.250000 0.301374 5.14 0.125000 0.161854 analytical yes
Panel B. Moderate values (h =2, € = 1)
Moderate values 0.250000 0.526805 27.68 0.125000 0.327032 analytical yes
Panel C. Complementary private information
a=0.70,d =0.75 0.850000 0.879438 294 0.425000 0.448942 analytical yes

E is the preparation probability and Oy the probability of high-value challenger ownership, both probabilities.
AE = 100(Egyong — Eweak) is the change in preparation in percentage points, computed from the same validated
probabilities as the two preparation columns, not a percentage change.
Each row is a distinct parameter vector (Appendix A.8): Panel A uses the benchmark vector with strengths (1.2, 3);
Panel B uses the moderate-value vector with (1.05,1.5); Panel C uses the complementary-signal vector with
(1.1,2.3), investor accuracy a and buyer accuracy d. Panels B and C are separate illustrations, not one joint
calibration. The cost mixture uses half-width ec = 0.1; noise laws share the scale b, not the variance.
Evidence is the result status of the comparison; Unique records whether the sufficient uniqueness conditions of the
relevant proposition hold (all five margins strictly positive). The individual margins and their minimum are in the

online table of sufficient-condition margins; the complete accuracy grid is the online accuracy-grid table.
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6. Welfare and sale terms

6.1 Access to prices

Access to prices improves acquisition outcomes at a fixed level of competition. Hold the incumbent
at r1 and compare the feedback equilibrium with an economy in which the challenger cannot observe
the price. All other parameters are unchanged, and trading and pricing are reoptimized in both
economies. Proposition A.9 establishes that price access increases expected target proceeds and
acquisition surplus net of preparation costs. The comparison also holds with logistic noise and
atomless preparation costs.

The two economies generate the same order-flow experiment. The global trading bound forces
full orders even when the challenger cannot use the price and entry remains p. Trading costs
therefore coincide. Price access changes which high-cost challengers prepare. Each additional
preparation decision contributes at least the preparation cost it incurs in conditional expectation,
given the price information and the cost realization that induce it; a challenger prepares only when
expected gross acquisition profit covers that cost. The allocation gain includes that profit and the
value of sales that would otherwise fail the reserve. Appendix A gives the accounting identities.
Transfers between bidders, shareholders, and traders are excluded from acquisition surplus.

Table 2 reports the fixed-strength comparison. Expected target proceeds are 0.872392 with price
access and 0.614583 without it. The comparison holds the sale rule and the incumbent distribution
fixed.

The information effect can be separated from the average price level by an analytical invariance
diagnostic. Add a deterministic external dividend of 0.2578009 to the traded claim in the price-hidden

economy. The dividend raises both the terminal financial payoft and its price by the same amount,
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leaving Vr — P, trading incentives, seller revenue, acquisition surplus, and entry unchanged. The
mean financial price then matches that of the feedback economy, while entry still differs. What
separates the two economies is the information the price carries, not its level. The dividend is a
diagnostic on the financial claim: no bidder pays it, the seller cannot choose it, and acquisition

surplus excludes it. The online matched-price panel reports it beside the hidden and feedback rows.

6.2 The payment rule

The effect of competition on the target-payoff spread depends on the sale payment. To isolate
this dependence, consider a verifiable-value institution with zero reserve. After diligence, the
highest-value buyer acquires the target. A sale to the next-best buyer at its value is an enforceable
fallback, accepted at zero surplus. The seller and winner divide the surplus above this fallback by
Nash bargaining, with seller share 1. Bulow and Klemperer (1996) compare an auction with one
more bidder against an optimally structured negotiation by the seller’s expected revenue; here the
comparison is by how competition moves the target-payoff spread.

Without a challenger, the seller receives nR. For an incumbent distribution supported on
[0, Rmax], With € < Rmax < hand O < 57 < 1, the transfer, challenger profit, and target-payoft spread

are

T,(R,6) = (1 —n)min{R, 6} + nmax{R, 6},
Goy = (1 -mE[(6 - R).], (14
Ay =n(h =€)+ (1-2n)E[(R - {).].

Proposition A.8 establishes the comparative statics. A stronger incumbent weakly reduces
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Figure 4. Bargaining and the division of acquisition surplus.

Notes. Zero-reserve verifiable-value institution, 2 = 10, £ = 1, and uniform incumbents with » = 1.2 or r = 3. Panel (a)
plots A,, against seller weight 77; panel (b) plots conditional challenger profits on a log scale. Values are per target share.
The log-scale panel uses seller weights below one.

challenger profit for every bargaining weight. Its effect on the target-payoft spread is positive for
n < 1/2, zero at n = 1/2, and negative for n > 1/2, with strictness determined by the change in the
incumbent distribution.

To see why, take R > €. A high-value challenger wins and pays (1 —77) R + nh, whose sensitivity
to R is 1 — . A low-value challenger loses, and the incumbent pays (1 — 7)€ + nR, whose sensitivity
is 7. Competition widens the difference precisely when the first sensitivity exceeds the second. Thus
the benchmark’s opposition between acquisition profit and the target-payoff spread depends on the
weight placed on the runner-up’s value.

Figure 4 illustrates these payment-stage results. Stronger competition weakly raises the target-
payoff spread when the seller’s weight is below one half, and strictly when it moves incumbent mass

above ¢. The trading and preparation game under bargaining is not solved here.
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6.3 Reserve comparisons

A reserve affects both the payment required to win and the information embedded in target shares.
A reserve that excludes the low-value challenger can widen the difference in target proceeds
across challenger types. This can support informative trading even against a weak incumbent. [
illustrate this possibility with two reserve levels; the seller’s continuation problem and local revenue
decomposition appear in Appendix A.7.

Once the reserve can exclude bidders, preparation, sale, and competition come apart. The
preparation probability is the probability that the challenger pays its preparation cost. The sale
probability is the probability that at least one bidder submits an admissible bid, whether the
incumbent or a prepared challenger whose realized value meets the reserve. The probability of two
admissible bidders is the probability that both do. In the benchmark of Section 4 the reserve lies
below both challenger values, so every prepared challenger is admissible. At a reserve above the low
value, a prepared challenger can learn that it cannot bid, and at a reserve above the incumbent’s
support the incumbent is excluded. Preparation therefore measures acquisition competition only
when both the prepared challenger and the incumbent are admissible. Table 4 reports all three
probabilities beside expected target proceeds.

To avoid making exclusion depend on an acquisition-value atom, let quality identify a low or
high value class, each with probability one half. Conditional values are uniform around ¢ and
h with half-width gy = 0.05. The investor observes the class, and preparation reveals the exact
value. Increasing the reserve from 0.5 to 1.1 raises weak-incumbent expected proceeds from
0.392665 to 0.432173 and strong-incumbent expected proceeds from 0.872367 to 1.014500. At the

higher reserve, the preparation probability is 0.540309 and 0.511638, respectively, and trading is
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Table 4. Reserve comparisons.

Two admissible Expected target
Economy and reserve Preparation Sale bidders proceeds Trading outcome

Panel A. Binary values

Weak (r = 1.2), p = 0.5 0.250000 0.687500 0.145833 0.392708 no trade
Weak (r = 1.2), p = 1.01 0.543573 0.443232 0.053595 0.452756 full orders
Strong (r = 3), p = 0.5 0.522757 0.920460 0.435631 0.872392 full orders
Strong (r = 3), p = 1.01 0.513373 0.770226 0.210611 0.987487 full orders
Panel B. Atomless values with class information (ey = 0.05)

Weak (r = 1.2), p = 0.5 0.250000 0.687500 0.145833 0.392665 no trade
Weak (r = 1.2), p = 1.1 0.540309 0.391610 0.028025 0.432173 full orders
Strong (r = 3), p = 0.5 0.522760 0.920460 0.435634 0.872367 full orders
Strong (r = 3), p = 1.1 0.511638 0.749292 0.200293 1.014500 full orders

Preparation is the probability that the challenger pays its preparation cost. Sale is the probability that at least one
bidder submits an admissible bid, whether the incumbent or a prepared challenger whose realized value meets the
reserve. Two admissible bidders is the probability that both do. Expected target proceeds are seller revenue per
share. All are validated outcome measures of the listed continuation at the declared reserve.

Benchmark primitives, Laplace noise, cost atoms; Panel B draws values uniformly around ¢ and 4 with half-width
ey = 0.05 and gives the investor class information only. Analytical support: at every listed node the trading
outcome is the unique continuation under the global bound (k — Ay > 0 for no trade; the uniform derivative bound
with a positive low-cost floor for full orders). Order magnitudes, margins, evidence status, uniqueness scope, and the
complete parameter identity of each node are in the online reserve-details table. The exploratory reserve summary
(highest revenue among continuations found) is the online exploratory table.

informative in both economies. The global bounds establish unique trading continuations at the
reported reserve choices.

Table 4 reports the two reserves. The higher reserve excludes the low-value class and changes both
acquisition incentives and the target-payoft spread. It raises expected proceeds in both economies.
The seller-optimal reserve solves problem (A.44) of Appendix A.7, which remains open; the Online
Appendix reports an exploratory summary over the reserve domain.

Away from the region with a positive preparation floor, a continuation specifies a price-pooling
rule as well as investor orders. Different pooling regions can support different buyer posteriors and
different preparation decisions at the same order profile, because the buyer sees only the price and the

pool determines what the price reveals. I therefore treat orders, price pools, beliefs, and preparation
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as joint equilibrium objects. Numerical continuations are distinguished by their complete price and
trading schedules. Appendix A.7 gives the derivation, and the Online Appendix subsection “Price

pooling when preparation can vanish” gives the full argument and a worked example.

7. Empirical implications

The model gives three predictions for publicly visible sale processes in which one bidder is prepared
and a further buyer has not yet committed to diligence. The first and third compare processes that
differ in the public strength of the prepared bidder, as in Proposition 2; the second compares buyers
within one process by the target return that preceded their decision.

First, when the target’s price precedes the further buyer’s decision, a stronger prepared bidder
can raise the probability that the buyer starts diligence, as in the move from r( to r; in Proposition
2. When the price does not reach the buyer before its decision, a stronger prepared bidder weakly
lowers that probability (Proposition A.3; Table 2, price-hidden rows).

Second, when informed trading is active, a further buyer that prepares after a favorable target
return wins more often than one that prepares after an unfavorable return. In the benchmark the
preparation cost is independent of value, so at each price the share of high-value buyers among
those that prepare equals the price-implied posterior, which rises with the price. A high-value buyer
always outbids the incumbent; a low-value buyer loses whenever the incumbent’s value exceeds €.

Third, against a sufficiently strong prepared bidder, further preparation returns to its floor and
stops responding to the target’s price, while the price stays informative (Proposition 2(iii)).

The empirical counterpart of preparation is the start of substantive diligence or the submission

of a proposal that requires costly preparation; public offers are a narrower outcome. Incumbent
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strength is measured from information public before that decision, and the price information must
precede it. Target returns before a bid also partly reflect anticipation of that bid (Schwert 1996),
so each test dates the price before the buyer’s decision and separates learning from anticipation.
Online Appendix D sets out the design of an institutional pilot that dates these decisions and the

public information sets from disclosure records.

8. Conclusion

The bidder pool in a takeover depends on the information available before buyers commit to
participation. A stronger incumbent can increase the sensitivity of target proceeds to challenger
quality, making informed trading profitable and bringing a challenger into the auction. This connects
the division of acquisition surplus to the formation of competition. Sale terms therefore affect
participation through both the buyer’s expected payment and the information supplied by the stock
market.

The next theoretical step is to characterize the seller’s choice of terms with the full pricing-and-
trading continuation correspondence retained, including the price-pooling rules that can differ at
identical orders. The reserve comparisons show why this choice matters. A related question is
whether committing before trading improves outcomes relative to revising terms after observing
prices. Solving alternative auction formats and endogenous investor research would clarify the role
of payment rules and manipulation incentives (Goldstein and Guembel 2008). On the empirical
side, the test is whether further preparation in publicly visible sale processes responds to incumbent

strength as Section 7 predicts.
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Appendix A

This appendix contains the complete chain of steps for every result stated in the paper. Definitions
sit next to the statements that use them. Each formal statement carries its status once: analytical,
computer-assisted, numerical diagnostic, or open. The Online Appendix retains the probability-
space construction, regular conditional distributions, null-set invariance under deviations, the full
convolution regularity, the Stieltjes argument, interval endpoint ordering, the complete signal laws,

and the numerical definitions. Equation numbers (1) to (14) refer to the main text.

A.1 Acquisition payoffs and Bayesian pricing
Proof of Proposition 1

The realized sale rule determines every payoff. Without entry the target receives p1{R > p}. With
a high-value challenger the challenger wins and pays max{p, R}, so the reserve stays in the winning
payment. With a low-value challenger the target receives max{p, min(R, ¢)} and the challenger
keeps (£ — max{p, R});. Truthful bidding is weakly dominant conditional on every competing bid,

so none of this depends on a conjectured shading strategy. For the uniform incumbent,

1[ [P r
ty = — / pdu+/ udul,
rlJo P
1’ p 4 r
t, = — / pdu+/ udu+/ fdu], (A.1)
r{Jo p 14
L[ re ¢
gL =-— / (5—p)du+/(€—u)du],
rlJo P

which evaluate to (4) and differentiate to (5).

The distribution-free opposition rests on one pointwise observation. If R < ¢, the high and
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low target payments coincide at max{p, R}; if R > ¢, the high-value challenger pays R while the
incumbent pays €. The pointwise difference is (R — ¢),. Writing the positive parts as integrals of

indicators,

(R-0); = ‘/; 1{R > u} du, (6 —max{p,R}); = /6 1{R < u} du, (A.2)
p

and Tonelli’s theorem applied to the nonnegative integrands gives both integrals in (6), with

F extended by unity above its support so that the second integral runs to 8 = h > 7. A first-order
stochastic strengthening lowers F pointwise, which raises the survival integral and lowers the profit
integral. Positive integral differences make the comparisons strict, and a weighted average at a fixed
posterior preserves the profit ordering. The generality is conditional on the stated cash second-price
institution with reserve. The pointwise difference (R — ) is a property of that payment rule, and
Section 6.2 shows that another institution changes it. Online Appendix A.2 gives the measure

formulation. O
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Posterior bounds

Proposition A.1 (posterior bounds; analytical). For arbitrary mixed state-contingent orders on
[—1, 1], the order-flow posterior ux and the posterior based on the price lie in [m, M|, where ay,
ar, ux, m, and M are defined in (7).

For any feasible orders ¢, ¢’ the triangle inequality gives ||x —-q|—-|x- q’|| <|qg—-4q’| <2, which

2/baL <ag < ez/baL

is (8). Integrating against doy(q) dor(q’) preserves both inequalities, so e~
for arbitrary conditional mixtures, and equal priors turn this into m < ux < M. No monotone or
pure strategy is assumed. Because the price is a function of X, the price posterior is E[ux | P]

by the tower property and inherits the interval. Online Appendix A.1 gives the measure-theoretic

version, including the null-set invariance under unilateral deviations. O

Price sufficiency and residual profits

Proposition A.2 (price sufficiency and residual profits; analytical). Suppose c; < B,(m). In
every candidate equilibrium the observed price reveals uy almost surely. Entry and competitive
pricing take the form (9), and the residual advantages of an informed buyer of shares in state H and
of an informed short seller in state L are given by (11), with pmAr < Ag(x), Ap(x) < Ar.

Floor. By Proposition A.1 every feasible price posterior is at least m, so the low-cost type enters
at every price that can be reached; cost-averaged entry conditional on the price, e(P), is at least p.
This is established before any division.

Inversion. Competitive pricing gives the first line of (10) pointwise in flow, with e(P) a function
of the price. Since e(P)Ar > pAr > 0, the second line of (10) expresses ux as a Borel function of

P. Conditioning ux on the price therefore leaves it unchanged, and Pr(H | P) = E[ux | P] = ux
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almost surely. Entry is then (9) with the buyer’s own posterior.

Construction. Put wy = tp —to > 0. For uo > uy, (9) gives

P, (u2)=Pr(u1) = e, (u2)Ar(pa—p1) + ey (u2) —er(u1) |(wr +Arpy) > pAr(pa—p1) > 0, (A3)

because entry is nondecreasing and the bracket is positive. The price is therefore strictly increasing
in the posterior, including across the jump where high-cost preparation becomes worthwhile, and its
inverse on its image is measurable. A price value inside the skipped interval is generated by no flow.
A flat posterior tail maps into an actual price atom, which is conditioned on as an atom.

Residuals. Conditional on quality 6 and flow x, expected terminal value is ¢y + e(P(x))(ty9 — 1),
in which the no-entry proceeds and the public entry effect both appear. Subtracting the rational
price to + e(P(x))[wr + Arux(x)] in state H, and reversing the subtraction in state L, the terms ¢
and e wy, cancel and leave (11). No unanticipated premium is attached. The bounds follow from
p<e<landm < uy <M =1-m. Online Appendix A.3 supplies the conditional-probability

argument. O

A.2 Global trading and the main comparison
The global order bound

Fix a candidate pricing and preparation schedule. For a correctly signed order of magnitude

s € [0, 1] define
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Fa(s) = / Fo—Ap() dr,  Fi(s) = / e+ )AL () dv,
(A4)
Ug(s) = sFy(s) — ks.

The residual Ay is bounded and measurable but need not be continuous, since it jumps where

entry jumps. The deviation enters only through the translated density. For s; < 57,

Fas2) — Fo(s1) = / / B f (x T u) Ag(x) d du, (AS)

by the fundamental theorem of calculus for the absolutely continuous Laplace density and
Fubini’s theorem, which applies because the absolute double integral is at most || Ag||co |S2 =51 || f/]]1-
Thus Fy is absolutely continuous, and |f’| < f/b gives |F)| < Fy/b almost everywhere. A jump in
entry therefore never has to be differentiated during a unilateral deviation. The derivative falls on

the density, not on the schedule. With the residual lower bound in (11),

Uy(s) = Fy(s) + sFy(s) —k > (1 - %) Fo(s) —k > (1 - %) pmAr —k >0 (A.6)

under the strong-incumbent inequality in (A3), for every s € [0, 1]. Integrating the positive
lower bound shows that the full correctly signed order strictly dominates every smaller magnitude;
this is global optimality, not a first-order condition. Online Appendix A.3 retains the W' ! and
null-set details.

A sharper existence test applies to a fixed full-order candidate. Substituting Bayes’ rule into

both residuals gives
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Sx=1Df(x+1)
fx=1)+f(x+1)

J = FH(l) = FL(l) = AT/ e(x) dx, (A7)

and the pointwise ratio f(x — s)/f(x = 1) > e 1=9/% gives Fy(s) > e~ 1=9/2J. Since
(1 — s/b)e~ 179/t s decreasing on [0, 1], the inequality k < (1 — 1/b)J makes every correctly
signed marginal profit positive against that candidate. This verifies existence of the full-order profile;

it says nothing about other candidate schedules.

Proof of Proposition 2

The proof first restricts trading in every candidate equilibrium, then constructs prices and preparation
under the forced profile. Excluding competing order profiles is necessity; the construction supplies
existence.

Step 1: beliefs. Positivity of f makes every conditional flow density positive, and Proposition
A.l gives m < ux < M under every trading strategy; the price posterior obeys the same bound.
Because gy and gy both fall with r, condition (A1) gives ¢, < B,(m) in both economies, so
Proposition A.2 applies in both.

Step 2: the buyer’s information. By Proposition A.2, Pr(H | P) = ux almost surely, entry is (9),
and the residuals are (11). This uses the independence of R and C from trading, not an assumption
that the buyer sees order flow.

Step 3: the weak economy. A correctly signed order of size s > 0 earns s[Fy(s) — k] <
s[Ar(rg) — k] < 0 by the upper bound in (11) and the first inequality in (A3). A wrong-signed order
has negative gross payoff and still pays its cost. Zero is therefore the only best response against every

candidate schedule, and a mixture placing positive probability on nonzero orders averages strictly

46



negative payoffs with zero. Under zero orders X = Z, ux = 1/2, and (A1) and (A2) give entry p;
the constant price to + p[(tg + t1)/2 — to] is competitive. This constructs the unique outcome of
part (1).

Step 4: the strong economy. Against every candidate schedule, (A.6) holds on the whole order
interval. Every equilibrium therefore has (g, gz) = (1,—1), and mixing cannot introduce another
optimal action.

Step 5: existence. Full orders give

(A.8)

-1
sy (x) = |x+1|—|x—1|}] ’

b

I +exp {—

equal to m on x < —1, strictly increasing on (—1, 1), and equal to M on x > 1. Define entry
and price by (9). The strict monotonicity (A.3) gives a measurable inverse on the price’s image,
including across its upward jump and at the two plateau atoms. The buyer recovers the posterior
from the price, prepares optimally, and bids truthfully; (A.6) verifies investor optimality; the price is
competitive by construction.

Step 6: comparisons. Since B, increases in u and decreases in r, condition (A2) places 7 in
(1/2, M) and x* in (0, 1). The Laplace survival function evaluated at x* — 1 and x* + 1 gives ay
and o in (12), both positive, so entry exceeds p and high-value ownership Oy = ey /2 exceeds
/2 because h > r. Applying a constant kernel to the strong-economy price reproduces the weak
economy’s constant experiment, while no state-independent kernel applied to a constant experiment
can produce the nonconstant state-dependent price law of the strong economy; the strong experiment
therefore strictly Blackwell dominates the weak one. All inequalities are strict and continuous in

the primitives away from the support boundaries, so the region is open; Appendix A.4 shows it is
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nonempty for every h > £.

Part (iii). The trading bound at r, follows from (A3) because Ar increases in r. At rp the
low-cost floor and the derivative bound give unique full orders exactly as in Steps 4 and 5, while
B,,(M) < cy excludes every expensive entrant because M is the largest attainable belief under any
strategy. Entry returns to p. The two conditions on r, are separate from (A1) to (A3) and establish

arise and a subsequent fall across three economies, not a monotone path. O

Deterrence at a fixed experiment

Proposition A.3 (deterrence at a fixed information experiment; analytical). Let a signal S and
quality © have a fixed joint distribution, and let the preparation cost C be independent of (S, ®) with
a fixed law, as in the model. Hold this experiment and cost law fixed as r changes, so the buyer’s
posterior Pr(H | S) does not depend on r. Then entry is weakly decreasing in r. It decreases strictly
when the decline in gross profit crosses preparation costs on a positive-probability set of signal and
cost realizations.

Write u(S) = Pr(H | S); cost independence makes this the buyer’s complete posterior about

quality. For r; > ro, B, (1) < By, (1) at every u by (5), so

1{C < B,y (u($)} = 1{C < B, (u(S)} = 1B, (u(S)) < C < By (u(S)} 20. (A9

Taking expectations proves the weak decrease and the exact strictness condition, without an
atomless cost distribution. The result applies within a region of fixed full orders, where the

conditional flow laws do not depend on r; it does not apply across order profiles that change with
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r, because changing orders change the experiment. A version with cost correlated with the signal

would condition on Pr(H | S, C) and is not needed here. O

Threshold distinctions

Proposition A.4 (pooling, full orders, and expensive-entry feasibility; analytical). Restrict

attention to the maintained domain D = {r € (¢, h) : c; < B,(m), B,(1/2) < cy}. Define

v(d) =C+d+Vd* +2d,

k
rN:r(2k/p), I"U:r(m).

No trade is an equilibrium exactly when pAr(r)/2 < k, that is, when r < ry. The stronger

(A.10)

restriction r < t(k) guarantees that it is the unique outcome. The restriction r > ry guarantees
unique full orders. Expensive entry is impossible in every equilibrium when B,(M) < cy. If the

equality B.(M) = cy has a solution in D, its unique crossing is

_ _ 2 _ 2 _ p2
o M e+ N(Mh—cy)® + MI(1 = M)C - p°] (A.11)
M

At r¢ the tie rule of Section 2 is retained.
Under no trade the posterior is 1/2 and entry is p, so a unilateral correctly signed order of size s

sees the constant residual pA7/2 and earns

s (pAg(r) - k). (A.12)

Zero is optimal exactly when the coefficient is nonpositive. Solving Ar(r) = d gives (r — £)> =

2rd, whose root above ¢ is r(d); since Ay is increasing, the pooling-existence boundary is ry.
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Equality at ry leaves the investor indifferent among correctly signed sizes against that constant
schedule; it does not make every other profile an equilibrium with recomputed prices. The sufficient
uniqueness boundary r(k) comes from Ay < k, which defeats any nonzero order against every
candidate schedule by Step 3 above. The full-order boundary ry; comes from (A.6). The ceiling

profit is

Mr (1 = M)? - p?

B, (M) = Mh -
r(M) =Mh—— B

(A.13)

strictly decreasing on r > £ > p, so it crosses cy at most once; (A.11) is the larger root of
Mr? =2(Mh—cy)r—[(1 = M)£? - p?] = 0 and is the crossing when it lies in D. Because M is the
largest posterior under any strategy, B, (M) < cp excludes expensive entry regardless of orders. The
four objects answer different questions: an existence boundary, two sufficient uniqueness bounds,
and a participation ceiling; none identifies the first appearance of an informative equilibrium.

Under full Laplace orders uxy = M on the positive-probability tail x > 1, so indifference at r¢ is
not a null event and the tie rule admits expensive entry on that tail. As r T r¢, the threshold x* — 1

and

1 1 -
ap =5 ar— e B -+ 4’0 (1 + e_z/b), (A.14)

whereas strictly above r¢ expensive entry is impossible. Under logistic noise the posterior

reaches M only in the limit, so expensive entry converges to zero continuously (Appendix A.4).

Online Appendix A.5 has the domain checks. O
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A.3 Certified asymmetric equilibria
Root definition

Fix the benchmark primitives and a strength r. Candidate orders are (gg,qr) = (1,—v) with
0 < v < 1. Bayes’ rule gives u,(x) = logistic((|x + v| — |x — 1|)/b), which ranges from
my = (1+e1*/2)"1 to M, = 1 — m,. In the certified region 1/2 < 7 < M,, and

blogit(t) + 1 —-v
2

x*(r,v) = € (-v, 1),

(A.15)

1 1 * 1 *
E _ 1o Loa-vm L —awn|
(r, V) p+ 5 2e + 2€

The entry rule is e(x) = p + (1 — p)1{x > x*} and the residuals are Ay = eAr(1 — u,) and
AL = eArp,. Let ¥ (r,v) = U] (v; 1, —v), where the derivative is taken in the deviating magnitude s
at s = v while the candidate schedule is held fixed; recomputing the schedule as v varies is the outer
operation that makes W a function of v. The first is the unilateral condition; the second changes the

candidate.

Low-type concavity

The unfavorable type’s problem is globally concave. Its residual Ay is bounded, nonconstant, and
nondecreasing in x, so it defines a finite positive Stieltjes measure dA;, and integration by parts

gives

Fi(s) = —/ fx+s)dAp(x) <0, |F/ (s)] < —%Fi(s) (A.16)

almost everywhere. The measure includes the entry jump as an atom, so no derivative of that

jump is omitted. Therefore U}/ (s) = 2F; + sF; < (2 —s/b)F;(s) <0on [0, 1] whenever b > 1/2,
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and U is strictly decreasing. A root of the unilateral marginal-profit equation is thus the unique

global short magnitude against its candidate schedule, including against the endpoints.

Interval signs

Existence follows from an interval sign change. On a bracket [v_, v, ] that keeps 1/2 < 7 < M,, the
threshold x*(r, v) is continuous in v, and dominated convergence makes V' (r, -) continuous. Outward
interval evaluation proves that ¥ is positive at the left endpoint of each bracket in Proposition 3 and
negative at the right endpoint, so the intermediate value theorem places an exact root inside. Writing

v;— and v; , for the endpoints of the bracket at r;, the enclosures completing the sign tests are

Y (ra, va—) = 0.000000000114 > 0, W(ra, va+) < —0.000000000096 < 0,
Y (rp, vp,—) = 0.000000000123 > 0, W¥(rp, vp+) < —0.000000000121 < 0, (A.17)

Y(re,ve—) = 0.000000000172 > 0, W(rc,ve+) < —0.000000000242 < 0.

Throughout each bracket the entry threshold stays strictly between —v and 1. The sign change
proves a root of ¥(r, -) on the bracket, and the concavity result proves optimality at that root against

its own schedule; no uniqueness of the root across candidate schedules is needed.

High-type cover over the whole bracket

A uniform derivative bound establishes optimality for the high-value investor. For any bounded

residual Ay € [0, Ar] the Laplace kernel satisfies f” = (f — do)/b? in the sense of distributions, so

2Ar  Ar

Fr(s) = An(s) 287, Ar
b b2’

e (A.18)

Fy(s) =

a.e., |Ug(s)| < Ly :=
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On the mesh s; = j/n, interval arithmetic bounds Uy, (i) uniformly over the whole root bracket
[v_,v4], not at a floating-point midpoint. The exact root is known only to lie inside the bracket,
so the cover must hold for every candidate in it. Every untested magnitude lies within 1/(2n) of a
mesh point, so

Ly

inf1 Uy(s) > minUp,(s;) — —

0. A.19
s€[0,1] j =22 2n ” ( )

The certified global lower margins at the three strengths are 0.0000761777, 0.0027531948, and
0.0054921767. The favorable type therefore chooses its maximum purchase, and all wrong-signed
trades have negative gross profit and are dominated by zero.

The integrals are elementary. Split each convolution at —v, x*, 1, and the deviation center. On
the central region put ¢ = (1 —v)/2 and r = e*~9/?_ 5o that u, = /(1 + t*). The primitives of

(1 = wy), e (1 = ), €/’ u,, and e*/b 1, are respectively

be/? arctant, be ¢/ (=~ — arctanr),
(A.20)

be¢!? (¢ — arctant), be /" arctant.
Constant-posterior tails integrate as exponentials without truncation. Endpoint ordering is
certified. When the low trader is evaluated at s = v the center coincides with —v and is coalesced
algebraically, and distinct uncertain endpoints are ordered by disjoint interval bounds. Online

Appendix B has the full antiderivatives and the endpoint-order rules.
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No-trade coexistence and the proof of Proposition 3

No trade is also an equilibrium at each certified strength because pA7(r;)/2 < k there, by Proposition
A.4; the pooling margin is enclosed with the same outward arithmetic. Interval arithmetic applied to
(A.20) encloses the root tests (A.17), the derivative cover (A.19), the pooling margin, and the entry
probabilities (A.15) throughout each bracket. The entry enclosures in (13) are disjoint and ordered
upward, which establishes the cross-economy ordering. This is a computer-assisted existence proof
in the sense of Online Appendix B, with outward interval arithmetic on exact decimal inputs. It does
not prove uniqueness of the informative profile, exclude mixed equilibria, or certify a continuous

branch between the nodes. O

A.4 Distributional extensions and nonemptiness
Logistic noise

Replace the Laplace density in (2) by

() =~ (o) = e b> 1 A2l
Joe() = g seeh oy ) = b v e by o (2D

whose log-density derivative is —tanh(z/2b) /b, bounded in absolute value by 1/b. Under full

orders the posterior log odds are

Hx
— Hx

+1 -1
= 2log cosh (xz—b) —2logcosh (x_) , (A.22)

1
%87 2b

with derivative [tanh((x + 1)/2b) — tanh((x — 1)/2b)]/b > 0 and limits —2/b and 2/b. The

posterior therefore spans the open interval (m, M) and crosses every interior threshold with positive
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probability, but attains neither bound. With A = ¢!/? and w = y/7/(1 — 1), the square root of the
likelihood ratio is (Ay + 1)/(y + A) in y = ¢*/?, and solving w = (Ay + 1)/(y + A) gives the

threshold and the conditional tail probabilities

. Aw —1
Xlog = blog R
(A.23)
08 = _ @'°% = -
" 1+ e(xl*og_l)/b’ L 1+ e(xl*"gﬂ)/b’

valid form <t < M,withE=p + (1 - p)(ag + ar)/2.

Proposition A.5 (logistic noise; analytical). Replace Laplace noise by logistic noise with density
(A.21). Under conditions (A1) to (A3), the unique trading outcomes and the entry and ownership
comparisons of Proposition 2 remain valid, with the threshold and favorable-flow probabilities
given by (A.23).

The bound |f’| < f/b is all that the posterior bounds, the translation formula (A.5), and the
derivative bound (A.6) use, and fj, 18 positive, smooth, and in W1, Steps 1 to 5 of the proof of
Proposition 2 therefore go through unchanged. Under full orders (A.22) is strictly increasing, and
(A2) places T strictly inside (m, M), so the threshold (A.23) is finite and both tail probabilities are
positive; the information ordering argument is unchanged. O

Laplace and logistic noise are compared at a common scale parameter ». They do not have a
common variance, and neither experiment Blackwell dominates the other in general; the comparison

concerns where posterior mass sits relative to the common bounds m, M.

Atomless preparation costs

For atomless low- and high-cost component distributions with probabilities p and 1 — p, supported

within [c; — &c,cr + &c] and [cy — &¢, cy + &c], the sufficient support restrictions are
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cr,—&c >0, cL+é&c < By (m),
(A.24)
B, (1/2) <cy—&c <cu+ec<B, (M),

together with (A3).

Proposition A.6 (atomless preparation costs; analytical). Replace the cost atoms by atomless
distributions satisfying (A.24) and retain (A3). The unique trading outcomes and the entry and
ownership reversal in parts (i) and (ii) of Proposition 2 hold under either noise law.

Let H¢ be the mixed cost CDF; the entry rule is e(u) = Hc(B,(u)), continuous and nonde-
creasing. The first line of (A.24) makes every low-cost realization prepare at every feasible belief in
both economies, so e > p and the residual bounds in (11) are unchanged. The price increment (A.3)
stays strictly positive because H¢ is nondecreasing, so the inversion and the global trading bounds
apply. At the weak prior, e(1/2) = p by the second line of (A.24). In the strong economy, beliefs
close enough to M satisfy B, (1) > cy + &¢, an event of positive probability under either noise law,

and there e = 1. The proof needs an atomless distribution, not a density. Online Appendix A.6 has

the details. O

Nonemptiness for every value gap

The parameter region of Proposition 2 does not require a large gap between h and ¢. At the

continuous limit r = ¢,

gn—gL=h-0>0,  By(M)-Bg(1/2) =(M—1/2)(h-¢) > 0. (A.25)

Choose r; € (¢, h) close enough to ¢ that B, (M) > B(1/2); since B,(1/2) decreases
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in r, every ro € (¢,ry) then satisfies B,,(1/2) < B, (M). Choose ry close enough to ¢ that
Ar(rg) < (1 = 1/b)pmAr(ry), which is possible because Ar(r) — 0 as r — £. Select k strictly
inside that interval, cpy strictly between the two profit bounds, and ¢, strictly between zero and
B, (m) > 0; then ¢y, < cy because B, (m) < B,,(1/2). All inequalities have strict slack and persist
under small perturbations. This is a mathematical nonemptiness construction, not a statement about

effect size at every value ratio.

A.S5 Complementary private information
Definitions

The investor observes a signal T € {+,—} and the buyer a signal ¥ € {+,—}, conditionally

independent given quality, with accuracies

P(T=+|H) =Pr(T=-|L)=a,
(A.26)

Pr(Y =+ |H) =Pr(Y =— |L)=d, a,de(1/2,1).

Orders are contingenton7": a.(x) = /f(x—q) doi(q)and Ay = ay/(as+a-) =Pr(T = + | X).

Public beliefs about quality, their bounds, and the buyer’s combined posteriors are

px = (I -a)+ (2a - 1)y,

u-=(1-a)+ 2a-1)m, ur =1 -a)+ QRa-1)M, (A.27)

du (1 -d)u
du+(1-d)(1-p)’ (1-d)yp+d(1—p)

Setwy =ty —to, wp =t —to,and I, = 1{B,(¢,(u)) > cy} for y € {+, —}. State-conditioned

¢+ (1) = ¢-(u) =

entry rates and the coefficient on public beliefs are
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ey =p+(1-p)dly+(1-d)],
er=p+(1-p)[(1=-d);+dl], (A.28)
D =egwy —erwy.
Entry is state-dependent even conditional on the price, so the benchmark’s common preparation
rate is not reused here; D carries the two rates separately.
Proposition A.7 (complementary private signals; analytical). In the complementary-signal

economy, choose 0 < p < € <ryg<ry < hand suppose

cL <Br(¢-(1-)),  Br(d) <cy < By (¢+(u4)),
(A.29)

(2a = D{Ar(ro) + (1 = p)(2d = Dwp(ro)} <k < (1 - %) m(2a — 1) pAr(r1).

The weak economy has unique zero informed orders and entry p. The strong economy has unique
orders (T = +) = 1 and q(T = —) = —1, and entry strictly exceeds p. The conclusions permit
arbitrary mixed signal-contingent orders and every unilateral deviation to an order in [—1, 1], and

do not require a > d.

Proof

Step 1: joint beliefs. Flow depends on quality only through 7', and Y is drawn from quality alone, so

®LX|T, Y 1LX|0. (A.30)
The first relation gives Pr(H | X) = ady + (1 — a)(1 — Ax), which is the first line of (A.27).
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Proposition A.1 applied to the signal-contingent mixtures gives Ay € [m, M], hence uy € [u—, p4],
and the price posterior up = E[ux | P] lies in the same interval. The second relation survives any

measurable function of X, so Bayes’ rule at the price gives

Pr(H | P,Y =y) = ¢y(up). (A.31)

Both maps ¢, are continuous and strictly increasing, with ¢, > ¢_. The lowest joint posterior
is ¢_(u-), so the first condition in (A.29), with B,,, > B,,, makes low-cost preparation optimal at
every reachable price in both economies under any candidate equilibrium.

Step 2: state-conditioned entry and price inversion. Because the law of ¥ given quality does not

depend on X, true-state entry conditional on the price is (A.28) with I, = I,(P). Since I, > I_,

eg—er=(1-p)2d-1)(I, -1_) >0, ey >erp > p, (A.32)

and, using wyg — wy = Ar and wy > 0,

D =e Ar+ (en—er)wn € [pAr, Ar + (1-p)(2d — D)wh], D > pAr>0. (A33)

Conditional competitive pricing is

P—ty—e; (P)w
P=ty+e (P)wr+uxD(P),  pux= OD(;)( WL (A.34)

Both entry rates are functions of the price, so the positive coefficient D (P) makes ux a Borel
function of P, the tower property gives up = pux, and the affine map in (A.27) also reveals Ay.
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For construction, write P(u) = to + peg()wy + (1 — w)er(u)wyr; for up > w; its increment is
(12 =)D (1) + polen(p2) — en(u)lwa + (1 — p2)[er(p2) — er(u1)wr > 0, so the price is
strictly increasing even when both indicators jump at once, and the measurable inverse of Proposition
A.2 applies.

Step 3: residual bounds. Conditional on 7" = + the investor assigns quality probability a, and
conditional on 7' = — it assigns 1 — a; a unilateral order adds no quality information beyond the
signal. Its expected terminal payoft at flow x is tg + e (P(x))w + aD(P(x)) after T = +, and the

same expression with 1 — a after T = —. Subtracting (A.34) and using (A.27),

Ay =Qa-1)(1-ax)D,  A_=(2a-1)AxD, (A.35)

and (A.33) with Ax € [m, M] gives

mQ2a — 1)pAr < Ay, A_ < (2a - D) [Ar + (1 - p)(2d — 1)wy] =: A. (A.36)

Step 4: exclusion, global inequality, construction, and additional entry. In the weak economy
the lower bound on k in (A.29) makes any correctly signed order of magnitude s > 0 earn at most
s(A(rg) — k) < 0; wrong signs have negative gross payoff. Zero is therefore necessary under every
candidate schedule. With zero orders the public posterior is 1/2, the buyer’s favorable posterior is
¢+(1/2) = d, and B, (d) < cy excludes expensive preparation after either private signal; entry is
p and constant pricing constructs the equilibrium. In the strong economy the translation formula
(A.5) applies to either bounded residual, and the lower bound in (A.36) with the upper bound on k

in (A.29) gives
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U'(s) > (1 - %) m(2a - )pAr(r)) —k > 0 (A.37)

on the whole order interval, so the unique trading profile is full correctly signed orders by signal.
Bayes’ rule, the price in Step 2, and optimal preparation using (A.31) construct the equilibrium.
Under full orders 1x = M on the positive-probability tail x > 1, where ux = u4; the condition
cu < By, (¢+(u4)) then gives I, = 1, and Pr(Y = + | ®) > 0 in both states. Additional preparation
therefore has positive probability and entry strictly exceeds p. Online Appendix A.7 gives the

complete conditional laws and the closed-form entry probabilities. O

A.6 Bargaining and access to prices
The verifiable-value institution

The institution of Section 6.2 has four elements: buyer values are verifiable after diligence; a sale to
the runner-up at its value is an enforceable fallback, accepted at zero surplus; without a challenger
the reserve is zero and the seller bargains against a fallback of zero; and the seller’s Nash bargaining

weight is 7.
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Proposition A.8 (bargaining; analytical). In the verifiable-value institution, let R have any
distribution supported on [0, Ryax | with 0 < £ < Rpax < h. For O < n < 1 the institution generates
(14). A first-order stochastic strengthening of the incumbent weakly reduces challenger profits.
It weakly increases the target’s information spread for n < 1/2, leaves that spread unchanged at
n = 1/2, and weakly decreases it for n > 1/2. Strictness follows from a positive integral change in
the corresponding payoff function.

With fallback z and winning value V > z, the transfer solves

max (P —z)"(V - P)!™, (A.38)
Pe(z,V]

whose log objective is strictly concave, giving P = z+n(V—-z) = (1 —-n)z+nV;atV =z
the feasible set is the point z, and at = O I use the continuous limit z. Without a challenger
the same rule with fallback zero pays the seller nR. The highest-value buyer receives the target
and a challenger wins only if & > R, keeping (1 — 17)(6 — R), which gives Gy, in (14). For
R < ¢ the high and low target payments are (1 — 7)R + nh and (1 — )R + n¢; for R > ¢ they are
(1-n)R+nhand (1 —n)¢+nR. The state-by-state difference is n(h—€) + (1 —2n)(R —¢), whose
expectation is A,,. First-order stochastic dominance applied to the increasing function (R — ¢), and
the decreasing function (6 — R). gives the signs, and the sign of 1 — 25 places the boundary at one
half. That boundary is a property of this institution’s payment rule; the proposition does not solve
a private-value first-price auction or a bargaining-and-trading equilibrium. Online Appendix A.8

treats the endpoints. O
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Access to prices

Without a challenger, ownership value is Wy(R) = R1{R > p}. With challenger value 6 > p itis

Wy(R) = max{R, 6}. Splittingat R = p and R = 6,

Wy(R) — Wo(R) = (0 — max{p, R})+ + pI{R < p}. (A.39)

Proposition A.9 (access to prices; analytical). Hold r = ry and all other primitives fixed under
the conditions of Proposition 2. Compare the feedback equilibrium with the equilibrium in which
the challenger cannot observe the target price, reoptimizing trading and pricing in both. Access to
prices strictly increases expected target proceeds and acquisition surplus net of preparation costs.
The comparison also holds under Propositions A.5 and A.6.

Couple the two economies on the same realization of (®, R, C, Z). In the price-hidden game
the buyer’s posterior stays at the prior, so entry is p by (A2); the residuals are then pA7(1 — uy)
and pArpuy, and the bound (A.6) still applies, so orders are full in both games. The order-flow
experiment and the realized trading cost therefore coincide, and any resource interpretation of that
cost cancels. Price access changes only whether a high-cost challenger prepares.

Conditional on the price information and preparation cost that induce an additional preparation
decision, R retains its independent uniform law, so by (A.39) the decision contributes expected
allocation value net of cost

2
B,(jx) — C + pPr(R < p) = B, (ux) - C + pT (A.40)

Optimal preparation requires B, (uyx) > C, so each additional preparation decision contributes

63



at least p?/r in conditional expectation, given price information and preparation cost. A realized
low-value preparation may cost more than the allocation value it creates; the inequality is conditional,
not realized. Low-cost preparation is unchanged in the matched comparison. Averaging over the

positive-probability event of additional preparation, for cost atoms,

2

AW = (1-p)E [(Br(llx) - 1’7) Hux > 7} >0,

(A41)
l-p
ARy = —— lan(ty —to) + ar (1L — 10)] > 0,
where the second line averages 9 —top > 0 over each state’s additional-entry probability. Transfers
among bidders, shareholders, market makers, and noise traders cancel and are not allocation surplus.
Under Proposition A.6 the same argument integrates the high-cost component over {c < B, (ux)};
under Proposition A.5 the tail probabilities are (A.23). The external dividend of Section 6.1 shifts

the price by a constant and leaves V7 — P, trading, and entry unchanged. Online Appendix A.9 states

the coupling and the atomless-cost integral. O

A.7 Seller continuation
Payoffs over the reserve domain

For a realized challenger value v and reserve p € [0, k], the sale rule gives

to(p,r) =E[pI{R = p}],

E[max{p, min(R,v)}], v = p,
t(p,r) = (A.42)

to(p,r), v <p,

gv(p,r) = E[(v —max{p, R})+].
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For the uniform incumbent the closed forms depend on where the reserve sits. For p < ¢, (4)
applies. For £ < p < r, the low-value challenger cannot meet the reserve: t;, =t = p(1 — p/r),
g1 =0ty =r/2+ p?/(2r),and gy = h — ty. For r < p < h, the incumbent also fails the reserve:
to=t, =g, =0,ty = p,and gy = h — p. Above h there is no sale. A bid equal to the reserve is
admissible. At p = ¢ the low-value challenger can still buy when the incumbent fails the reserve,
whereas immediately above ¢ it cannot; target proceeds therefore jump at that exclusion boundary.
The applicable formulas agree at p = r, and at p = h the high-value challenger remains admissible
at zero acquisition rent. For atomless acquisition values, integrate (A.42) over each conditional
value distribution, including when the reserve cuts through a value band. A payoff function written

for p < ¢ must not be applied outside that support.

The continuation object

Let &(p, r) denote the set of continuation equilibria after reserve p. A continuation is the complete

object

o = (oy,or; P(-); up; preparation rule) € E(p,r) : (A.43)

conditional order distributions, the price mapping on flow, the buyer’s beliefs at every realized
price including price atoms, and the preparation rule at every price and cost. Two continuations
with the same orders but different price mappings are different elements of E(p, r); identity is by
the whole object, not by orders alone. Write ey (p, r; o) and ey (p, r; o) for state-conditioned entry.

Expected seller revenue and the seller’s problem are
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1
Rr(p,r;o) =to(p,r) + 5 Z eo(p,r;0)[te(p,r) —to(p,7)],
Oe{H.L} (A.44)

p e arg max Rr(p,r;o"(p)).
for a selection o*(p) € E(p, r) specified after every reserve, including reserves the seller does
not choose. Existence of a feasible selection and attainment of the maximum require separate
arguments; the optimistic and pessimistic envelopes of &(p, r) are not the seller’s objective. In the

atomless-value extension the reserve domain extends to £ + gy.

Price pooling at fixed orders

On the benchmark support, c¢; < B,(m) gives entry at least p at every price, and Proposition A.2
then ties the price experiment to the orders, so fixed orders imply a fixed price experiment. Outside
that support entry can vanish on a set of flows, those flows can pool at the no-entry price, and
the pooled posterior can support more than one price mapping at the same orders. The following
example, in the reserve game itself, shows this and is the regression that the numerical continuation
record must reproduce. The phenomenon itself is not new; Dow et al. (2017) already distinguish
continuations with different pooling regions.

Take the benchmark primitives with r = rg and reserve p = 7, so p > r > ¢ and the auction
objectsare to =t = g1 =0,tyg =7, gg = 3, and Ay = 7. Fix full orders (¢, qr) = (1,—1) and
b =2,sothat f(z) = %e"d/z and uy is (A.8) with b = 2; on (-1, 1) it equals logistic(x). Let F
be the noise CDF, F(z) = %ez/z forz <0and 1 - %e‘z/z forz > 0,and Sz = 1 — F its survival

function. For each cutoff ¢ € [—1og2, 0] define the price rule

66



0, x <c,
P.(x) = (A.45)

Tux(x), x>c,

with no preparation at price zero, low-cost preparation at every positive price, and no high-cost
preparation.

Proposition A.10 (price pooling at fixed orders; analytical). For every ¢ € [—log2,0],
the price rule (A.45) with the stated preparation policy and full orders (1,—1) is a continuation
equilibrium in (7, rg). The orders are the same in all members of the family; prices, beliefs, and
entry differ.

Buyer at price zero. The zero price is the pool {X < c¢}. Conditioning on the whole pool, not on

the raw flow,

Fz(c—1)
Fz((,’ - l) + Fz(c + 1)

fe=Pr(H|X <c) = (A.46)

By the monotone likelihood ratio, fi. is nondecreasing in ¢, so for the whole family . < fip =
%e‘l/ 2 < % Gross profit at the pool is 3. < 1 = ¢, so nonpreparation is strictly optimal at price
zero even for the low-cost type. For ¢ = 0, raw flow posteriors on (—log 2, 0) exceed 1/3 and would
justify low-cost preparation if those flows were observed separately; they are not, and the pooled
posterior governs.

Buyer at positive prices. On x > c the price % ux is strictly increasing in the posterior on (-1, 1),
with the plateau x > 1 forming an actual atom at %M ; it never collides with zero. The buyer recovers
ux and ux(x) > ux(—log?2) = %, so 3ux > cr and low-cost preparation is optimal under the tie

rule. High-cost preparation is impossible because gross profit is at most 3 < 6 = cy.
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Conditional pricing. For x < ¢ no entrant is prepared and neither the incumbent nor a low-value
challenger meets the reserve, so E[Vy | X = x] = 0. For x > ¢ preparation occurs with probability
p and a sale at 7 occurs only in state H, so E[Vy | X = x] = p 7 ux(x) = %ux(x). Competitive
pricing holds on both regions; the unconditional average is not the test.

Global investor bound. Against each member of the family the residuals are

Ap(x) = pp[1 —ux(O)Hx 2 ¢}, Ap(x) = pp ux(x)1{x 2 c}, (A.47)

zero in the pool and nonnegative elsewhere, so wrong-signed orders are dominated by zero.

Let J. = Fy(1) = Fr(1) as in (A.7). Every ¢ < 0 leaves the tail x > 1 active, on which

l—pux=m=(l+e) !> 4—1‘ and whose probability in state H is % Hence

7 1 7 1 143
ppi L Ué(s)z(l——)Jc—k>————

Jo > , =— >
2 T3 b 64 50 1600

0 (A.48)

for every s € [0, 1] and both types, using the ratio bound Fy(s) > e~1=9/%]. and the derivative
bound of Appendix A.2. Full correctly signed orders are globally optimal against every price rule in
the family. O

The common rational lower bound in (A.48) is the proof; a positive derivative found on a grid
only checks its implementation. The proposition establishes analytical existence for the whole cutoft
family. It does not establish uniqueness of that family within &(7, r¢), and it does not arise on the
benchmark support, where the positive floor ¢, < B, (m) rules out pooling distinct raw posteriors at

one price. Constant-posterior tail atoms remain possible. The outcome measures are

68



Fz(C - 1) + Fz(C + 1)
2 2

Pr(P = 0) = B = S{Sz(e=D+S2(c+ D} Rre = EEsz(e-1),
(A.49)

with sale probability ‘2—)S z(c—1) and probability zero of two admissible bidders. At the endpoints

¢ = —log2 and ¢ = 0 the pooled posteriors are 0.272979 and 0.303265, preparation probabilities
are 0.151805 and 0.125000, and expected seller revenues are 0.687364 and 0.609643. The less

informative price rule suppresses preparation at flows that would justify it if observed separately,

and both preparation and revenue fall as the cutoff rises.

Exact reserve events

Two reserves at which a participation inequality holds with equality are analytically supported event
candidates. They are not interior points of a strict-inequality region, and the same continuation need
not be supported on both sides of either event.

Weak-incumbent floor. When the reserve exceeds incumbent support and excludes the low class,
gu=h-p,gr =0,ty =p,and ty = t; = 0. The low-cost floor B,(m) = m(h — p) = ¢, holds
with equality at

pr=h-<L (A.50)
m

At r = ro the benchmark has ro < py < h. Every price posterior is at least m under any strategy,
so B(u) > ¢y at every price and the tie rule admits the low-cost type there; under full orders the

equality holds on the positive-probability lower plateau x < —1. Since B(M) = Mcp/m < cg,
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the high-cost type stays out. Entry is therefore p at every price, no pool combines distinct raw
posteriors, and the inversion and global bound of Appendix A.2 apply with e > p under equality,
giving unique full orders. Then E = p, the sale probability is p/2, and Ry = ppr /2. Preparation
here never produces two admissible bidders: the incumbent is excluded.

Strong-incumbent expensive entry. With the low class excluded and ¢ < p < r, gy =

h—r/2 - p?/(2r) and g; = 0. The upper-posterior entry event Mgy = cp occurs at

PH = \/Zr (h - CMH) -r?, (A.51)

which at r = r lies in (¢,r;). There T = M and x* = 1, so ay = % and o) = %e‘z/b: the
plateau has positive probability and entry at indifference admits the expensive type on it. The strictly
positive low-cost floor mgy = mcy /M > ¢y, and the global full-order bound are checked separately
from this equality. Both events are evaluated from their defining identities, not from a rounded

reserve and a floating-point comparison.

Outcome measures

Let I indicate that the challenger pays for preparation and V its realized value. Define

E=Pr(1=1), A=Pr(I =1,V > p),
S=Pr(R>por[l=1V2p], (A.52)
Cr,=Pr(R=2p,1=1,V > p),

the preparation, admissible-challenger, sale, and two-admissible-bidder probabilities. Inclusion

and exclusion give S = Pr(R > p) + A - Cy,and 0 < C; < A < E < 1. Preparation is not the
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same event as two admissible bidders. At the weak-incumbent floor event, C, = 0 while E > 0. At
the strong-incumbent ceiling event, py < r; and C, = (1 — pg/r1)em/2 > 0, because a prepared
high-value challenger and the incumbent can both be admissible. Outside the benchmark support,

high-value ownership is computed from the actual allocation event rather than as ey /2.

Selected continuation and local regularity

On a differentiable continuation branch with atomless preparation costs and 0 < p < ¢, let

E = (ey + ey)/2. Differentiating (A.44) gives

dRr 2p BP 1 « deg
Lo (1-B)[1-2)+ B2+ 53 Ty - 1) A.
dp ( )( ) r Y2204 (tg — 0) (A.53)

The first two terms hold entry fixed; the last accounts for participation. If Hc is the cost CDF
with density A¢, and ug(z; p) is the posterior reached in state 6 at noise realization z, then

/ F(@) he By (ua) | =5+ (gn = g1 >d“ 9(Z .. (A.54)

The term —p /r is the direct effect on acquisition profit; the posterior derivative is the change in
information generated by trading, which vanishes locally when orders stay at their bounds and can
be nonzero when they adjust. The decomposition requires a continuously differentiable pure branch,
a continuously differentiable cost CDF, and an integrable dominating function for the integrand
in (A.54); Online Appendix A.10 states these conditions. There is no general sign restriction on
the information term. At an atomic preparation threshold, at a price pool, or on a nonregular
continuation, the level objective (A.44) with the complete conditional laws is the correct object.

The reserve sweep in Online Appendix C.6 records continuations found under the declared
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searches, with continuation identity taken from the full object (A.43) and with the event reserves

(A.50) and (A.51) included. It does not prove existence at unresolved reserves, exhaust E(p, r), or

establish a global seller optimum. Characterizing seller-optimal terms, their commitment timing,

and whether they preserve the entry reversal remains open.

A.8 Numerical parameter declarations

The benchmark parameter vector is

(h,¢,p,p,cr,cu,b, k) = (10,1,0.5,0.25,1,6,2,0.02),
(ro,7r1,72) = (1.2,3,3.6).

The moderate-value vector is

(h,€, p,p,cL,cu, b, k) =(2,1,0.5,0.25,0.3,0.89, 2,0.002),
(ro,r1) = (1.05,1.5).

For complementary signals I use

(h,t,p,p,cr,cu,b, k) =(10,1,0.5,0.85,1,7.14,2,0.015),

(ro,r1,a,d) = (1.1,2.3,0.70,0.75).

(A.55)

(A.56)

(A.57)

The atomless-cost half-width is £¢ = 0.1 and the atomless-value half-width is ey = 0.05. These

are separate experiments.

The price-pool family of Proposition A.10 uses the benchmark vector (A.55) with r = r, reserve

p =17, full orders (1, —1), entry at indifference, and admissible bids at the reserve. The declared

cutoffs are the endpoints ¢ € {—log2,0} and the grid ¢; = —log2 (1 - j/16) for j = 0,...,16;
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the negative controls ¢ = —1 and ¢ = 1 are declared as expected failures. The exact reserve events

are pp = h—cy/matr = rgand py = \/2r1(h —cy/M) - rl2 at r = rp, evaluated from these
identities under the benchmark vector, with the tie rule of Section 2. Online Appendix C defines the
exact input values, the derived quantities, their formatting, and the acceptance criteria behind every

number reported in the text.
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