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Abstract

We study how asset ownership shapes contracting when a seller invests
before a privately informed buyer decides whether to trade. In a laboratory
implementation of a hold-up benchmark, ownership strongly changes prices
and surplus, but we find no evidence that it improves investment efficiency. Its
welfare gain comes primarily from preserving value after disagreement. Joint
Ownership also generates persistent low- and high-price regimes. A buyer-
response model estimated only on acceptance decisions shows that ownership-
dependent fallback allocations affect acceptance within the monetary partici-
pation region. Feeding this response into the seller’s problem reproduces the
observed price regions, a pattern robust to a flexible treatment-by-state ac-
ceptance specification.
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1 Introduction

There are two principal ways to organize economic activity: through markets and
within firms. Understanding the boundary between the two has occupied economists
at least since Coase (1937) asked why firms exist when markets provide a powerful
mechanism for coordinating economic activity. The modern Property-Rights Theory
of the firm, pioneered by Grossman and Hart (1986) and Hart and Moore (1990),
emphasizes how asset ownership allocates residual control rights and thereby affects
er ante investment incentives.

The emphasis on ex ante investment in the canonical Property-Rights frame-
work is closely related to the assumption that the parties can bargain efficiently
once uncertainty has been resolved. By contrast, the transaction-cost tradition em-
phasizes the costs that arise ex post when contractual relationships must actually be
implemented. Motivating a behavioral approach to these costs, Hart (2008, p. 406)
writes:

“The transaction cost literature does not take a formal approach and
has implicitly assumed the existence of haggling (or rent-seeking) costs:
it has not confronted the issue of how to model them. The more formal
property rights approach has sided with Coase (1960), thereby avoiding
haggling costs. In a typical model the parties bargain costlessly ex post,
and the focus is on ex ante investment inefficiencies. ...In my view, in
order to make progress on the Coasian agenda, we must move away from
Coase (1960) and back in the direction of Coase (1937). We need to
bring back haggling costs!”

A natural source of ex post contractual friction is asymmetric information. With
private information, a contract written before the state is realized need not induce
the efficient ex-post allocation, and the welfare consequences of disagreement depend
on what each party can do with the asset outside the relationship.

We study this interaction between ex ante investment, ex post private infor-
mation, and asset ownership. Our theoretical benchmark is the binary-value im-
plementation argument in Aghion et al. (2012). A seller makes a non-contractible
investment that raises the probability that the buyer’s value is high; after value is
realized, the buyer is privately informed. In this benchmark environment, a suit-
ably allocated unilateral outside option can make the seller’s payoff difference across
the high- and low-value states approximately equal to the social marginal value of
investment and thereby implement approximately first-best investment. Without
a unilateral outside option, incentive compatibility compresses the state-contingent
payoff difference available to the seller, and approximate first-best implementation
fails.

The investment technology is also closely related to the “cooperative investment”
environment of Che and Hausch (1999): investment by the seller raises the buyer’s
value rather than reducing the seller’s own production cost. Bester and Krahmer
(2012) study a similarly close combination of unverifiable quality, privately informed
buyer valuation, and an exit option that lets the buyer refuse trade. Their focus



is on optimal incomplete contracting; ours is on how ownership-dependent fallback
rights perform in a simple posted-price implementation and in the laboratory.

Our laboratory implements a particularly simple posted-price version of this
benchmark. Before investing, the seller posts a price. After investment, the buyer
privately observes the realized value and accepts or rejects the posted price; there
is no renegotiation. Ownership determines the fallback allocation after rejection.
Under Seller Ownership the seller can realize an outside value, under Buyer Owner-
ship the buyer can do so, and under Joint Ownership neither party can unilaterally
realize that value. Under standard monetary payoff maximization, the posted-price
game inherits the benchmark investment logic: sole ownership yields approximately
first-best investment, while Joint Ownership selects a high-price screening branch
and overinvestment for our parameterization.

The experiment does not validate this predicted investment-efficiency channel.
Mean investment is 64.5 percent under Joint Ownership, 60.3 percent under Seller
Ownership, and 57.7 percent under Buyer Ownership, compared with a common
technological first best of 80 percent. Measured against that common benchmark,
the point estimates of the expected loss generated by the investment choice are very
similar across treatments. Ownership nevertheless raises total surplus substantially.
The main reason is ex post: when trade breaks down under sole ownership, the out-
side use preserves the low value of the asset, whereas rejection under Joint Ownership
can destroy the entire realized value. Ownership therefore makes disagreement less
costly even though it does not make disagreement less frequent.

The contracting data reveal a second departure from the standard benchmark.
Under Joint Ownership, sellers persist in two distinct price-investment regions: a
low-price, low-investment region and a high-price, high-investment region. The stan-
dard posted-price model already contains a low-price pooling branch and a high-price
screening branch, but the high-price branch strictly dominates for our parameters.
The puzzle is therefore not why the low-price action configuration is feasible, but
why it remains sufficiently attractive that a sizeable fraction of sellers persist there.
Under Seller Ownership the low-price region largely disappears. Under Buyer Own-
ership many sellers initially post prices above the buyer’s outside-option-adjusted
willingness to pay, but prices converge toward the relevant threshold with experience.

These patterns point to one benchmark assumption that is especially conse-
quential in the laboratory: every offer satisfying the buyer’s monetary participa-
tion constraint is accepted. Buyers systematically reject some offers that satisfy
the monetary participation constraint, and acceptance varies with the ownership-
dependent disagreement allocation. We therefore leave the ownership technology,
timing, and seller investment problem unchanged and replace only deterministic ac-
ceptance with an ownership-specific response. For any response AY(p), the seller’s
marginal return to investment at price p is the difference between expected receipts
in the high- and low-value states. This immediately preserves the original invest-
ment logic while allowing buyer behavior to change the relative profitability of the
contracting branches.

We estimate a parsimonious social-preference model with random utility using
buyer decisions only and then feed the estimated response into the seller’s problem.
Under Joint Ownership, low prices make both buyer types likely to trade, so moving



probability mass from the low to the high state adds relatively little to expected
receipts. At higher prices the low type drops out while the high type remains
willing to trade, making investment substantially more valuable. The estimated
seller objective has local price optima near the two regions observed in the data.
Seller Ownership removes the attraction of prices below the seller’s fallback value,
while Buyer Ownership imposes the participation bound p < vy —vy. Importantly,
the price-region result is not driven by the particular social-preference utility: a
flexible treatment-by-state spline estimate of buyer acceptance generates the same
two Joint-Ownership regions and similar sole-ownership price predictions.

The paper makes three contributions. First, it provides an experimental assess-
ment of a simple ownership-and-implementation benchmark with private informa-
tion and separates three objects that should not be conflated: equilibrium invest-
ment, technological investment efficiency, and the welfare consequences of disagree-
ment. It also shows that the benchmark implementation logic does not hinge on
setting the outside-use value exactly equal to vy : that equality is the boundary case
at which ex-post efficiency and approximately first-best investment become jointly
attainable without changing the common technological first-best benchmark. Sec-
ond, it documents that the ownership-dependent fallback allocation predicts which
contracts buyers accept even among offers that satisfy the monetary participation
constraint, connecting the conventional property-rights emphasis on disagreement
positions to behavioral contracting and reference-point considerations. Third, it
shows that incorporating the empirically relevant acceptance margin changes the
relative profitability of contracting branches that are already present in the standard
posted-price game. The model is deliberately incomplete: it predicts the locations
of the observed price regions much better than it predicts every investment choice.
In particular, the deterministic-best-response benchmark overpredicts investment
in the high-price Joint-Ownership region, although allowing ordinary seller choice
imprecision largely eliminates this boundary-solution residual.

Two experimental papers are especially close in spirit because they study behav-
ioral limits of theoretically valid implementation mechanisms. Aghion et al. (2018)
test the Moore-Repullo subgame-perfect implementation mechanism and find sub-
stantial departures from truth-telling, with pessimistic beliefs about trading part-
ners’ rationality and small amounts of uncertainty playing important roles. Fehr
et al. (2021) show that implementation mechanisms relying on large off-equilibrium
fines can provoke retaliatory behavior and use a reciprocity-based model to design a
more behaviorally robust mechanism. Our experiment studies a different behavioral
margin. There are no off-equilibrium arbitration clauses, fines, or message games:
subjects face a simple posted price and an ownership-dependent fallback alloca-
tion. The relevant departure is the buyer’s acceptance of an actual trade allocation,
and its economic consequence is to change the relative profitability of contracting
branches already present in the standard posted-price benchmark. In this sense,
our results complement the behavioral-implementation literature by showing that
the disagreement allocation itself can shape contracting behavior and the return to
investment.

Our experiment also relates to the experimental literature on outside options
and hold-up. Hackett (1993) studies transaction-specific investment followed by



bargaining under symmetric information. McKelvey and Page (2000) examine pri-
vate information and the Coase theorem. Ellingsen and Johannesson (2004a,b)
study unilateral investment and communication, while Hoppe and Schmitz (2011)
compare contractual arrangements in a cooperative-investment environment. Sloof
(2008) experimentally studies price-setting power and private information in a hold-
up environment and finds that the predicted investment effects of private informa-
tion do not materialize, with observed behavior broadly consistent with inequality
aversion. Relatedly, von Siemens (2009) theoretically studies hold-up bargaining
when fairness preferences are privately known. Kusterer and Schmitz (2017) study
ownership and innovation in a Property-Rights setting. Our environment differs by
combining an ez ante seller investment decision, an ex post privately informed buyer
acceptance decision, and ownership-dependent disagreement allocations. In partic-
ular, we study how the fallback allocation affects acceptance within the monetary
participation region and how this response feeds back into the seller’s contracting
problem. More broadly, the paper contributes to a literature on organizational
design showing how organizational structure and institutional arrangements shape
strategic behavior and performance (Dessein and Santos, 2006; Brandts and Cooper,
2006; Hoelzemann and Li, 2026).

The remainder of the paper proceeds as follows. Section 2 presents the imple-
mentation benchmark and the posted-price specialization used in the experiment.
Section 3 describes the experimental design. Section 4 documents the main empir-
ical facts. Section 5 introduces and estimates buyer acceptance behavior. Section
6 feeds the acceptance response into the seller’s problem and studies contracting
regimes. Section 7 examines learning and model fit. Section 8 returns to welfare
and interpretation. Section 9 concludes.

2 Benchmark Environment and Standard Imple-
mentation Logic

2.1 Environment and Technological First Best

There is a seller and a buyer of one indivisible good. The good has value
v € {vr,vn}, vy > vy, > 0,

to the buyer and zero value to the seller within the relationship. Before v is realized,
the seller can make a product-specific investment ¢ € [0, 1] at cost ¢(i). We assume
that ¢ is twice continuously differentiable, ¢(0) = 0, ¢/(0) = 0, ¢’(i) > 0 for i € [0, 1],
and

d(1) > vy — vy,

Investment determines the probability of the high-value state:
Pr(v =wvy) =1, Pr(v=wvy)=1—1.

The realized value is privately observed by the buyer. The assumptions on ¢ imply
that the technological first-best investment defined below is unique and interior.



If the asset is used efficiently, the low-value state generates vy, and the high-value
state generates vy. The technological surplus generated by investment i is therefore

W (i) = v +i(vg —vp) — c(i). (1)
The first-best investment "2 satisfies
d(i*P) = vy — v (2)

This is a common technological benchmark. Ownership changes which allocations
can be implemented after disagreement; it does not change the underlying values v,
and vgy.

In the experiment,

vy, = 60, vy = 100, c(i) = 2542, (3)

SO
"B =08, ~ WP =1s. (4)

2.2 A Benchmark Implementation Result

We first restate the ownership-and-implementation logic that motivates the exper-
imental treatments. The argument is the binary-value application developed in
Aghion et al. (2012), rewritten and extended in our notation.

Suppose that before investment the parties can commit to a direct mechanism.
After the buyer observes v and reports 0 € {vp,vg}, the mechanism specifies a
probability of relationship trade ¢(?), a probability as(?0) that the seller makes the
outside use of the asset, a probability ag(?) that the buyer makes the outside use,
and a transfer T'(0) from the buyer to the seller. Feasibility requires

q(0) + ag(0) + ap(d) < 1.
If the buyer’s true value is v, monetary payoffs before the sunk investment cost are
up(v,0) = q(d)v + ap(d)vy — T(d),
and
ug(0) = T(0) + as(0)vg.

Ownership restricts the feasible outside allocation. Under Seller Ownership, ap(-) =
0; under Buyer Ownership, ag(-) = 0; under Joint Ownership, neither party can
unilaterally make the outside use, so ag(-) = ap(-) = 0.

Proposition 1 (Implementation benchmark). Let Av = vy —vp. For everye >0
sufficiently small, there exist truthful direct mechanisms under Seller Ownership and
Buyer Ownership that implement the ex-post efficient allocation and induce a unique
investment i. € (0,1) satisfying

d(ic) = Av —e.

Hence i, — "B as e | 0. By contrast, under Joint Ownership there is no sequence
of buyer-incentive-compatible direct mechanisms that both converges to the ex-post
efficient allocation and induces investment converging to i* 8 > 0.



Under Seller Ownership, a high report can trigger relationship trade at transfer
vy — €, while a low report leaves the outside use with the seller. The seller’s gross
payoff is then vy — e in the high state and vy, in the low state, so the marginal return
to investment is vy — vy — . Under Buyer Ownership, a high report can trigger
relationship trade at transfer vy — vy — €, while a low report leaves the outside use
with the buyer. The seller’s gross payoff is then vy — vy, — € in the high state and
zero in the low state, generating the same marginal return to investment.

The Joint-Ownership contrast is the benchmark impossibility. Without a unilat-
eral outside use, ex-post efficiency requires relationship trade in both states. Along
any sequence of mechanisms converging to that allocation, buyer incentive com-
patibility forces the difference in transfers across reports to converge to zero. The
seller’s state-contingent payoff difference, and therefore the marginal return to in-
vestment, then also converges to zero. Since i¥'? > 0, such a sequence cannot induce
investment converging to the technological first best. Appendix A.1 gives the formal
argument.

The equality between the outside-use value and vy, is useful for holding the tech-
nological benchmark fixed across the experimental treatments, but it is not essential
to the benchmark implementation logic. Appendix A.2 allows arbitrary and owner-
specific outside values. It shows that o = v, is the boundary case: when outside use
is at least as valuable as low-state relationship use, sole ownership can jointly deliver
ex-post efficiency and approximately first-best investment; when it is less valuable,
restoring the benchmark investment incentive requires some low-state allocative dis-
tortion. Thus, the experimental parameterization uses the smallest outside-use value
that permits ex-post efficiency and approximately first-best investment while leaving
the common technological first best unchanged.

2.3 The Posted-Price Specialization Used in the Experi-
ment
In the laboratory, we do not implement an arbitrary mechanism. Instead, we imple-

ment the simple full-commitment posted-price contract that is the natural special
case of the benchmark environment. The timing in each interaction is:

Stage 1: The seller posts a price p.
Stage 2: The seller chooses investment .

Stage 3: The buyer privately observes v and accepts or rejects the posted price.
The buyer does not observe the seller’s investment choice.

Stage 4: If the buyer rejects, the ownership structure determines the fallback allo-
cation.

There is no ex post renegotiation after the buyer learns v. Figure 1 summarizes the
timing of the interaction.

Let w € {J, S, B} denote Joint Ownership, Seller Ownership, and Buyer Own-
ership. Write the gross monetary disagreement allocation as (d¢,dy). The experi-
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No ex post renegotiation after the buyer learns v.

Figure 1: Sequence of Decisions and Ownership-Dependent Fallback Allocations

mental treatments correspond to

0,0), w=1,
(dg, dp) = { (vr,0), w=35, (5)
(0,vr), w=B.

We interpret ownership as the right to make alternative use of the asset following
disagreement, in the spirit of Grossman and Hart (1986). Joint Ownership gives
both parties veto power, so neither can unilaterally realize the outside value. Under
Buyer Ownership, one can think of the buyer as owning the underlying asset while
the seller supplies a complementary input or service needed to raise its value from
vr, to vy.

If trade occurs at price p, gross monetary payoffs are

A _ A _
Ts =P, Ip =V —D.

If the buyer rejects, gross payofts are

o =dy, i =dy.
The investment cost is sunk before the acceptance decision.

We first assume monetary payoff maximization and that prices can be set arbi-
trarily close to the relevant indifference points.



Proposition 2 (Standard posted-price benchmark). Suppose the buyer mazimizes
monetary payoff and accepts if and only if acceptance gives a strictly higher mon-
etary payoff than rejection. Treating price as continuous, the relevant optima are
understood as limits from below.

(i) Under Seller Ownership, the seller chooses p T vy. For any p € (vp,vy), only
the high-value buyer accepts and the seller chooses

is(p) € arg 12[6&}1(]{UL +i(p—wvp) —c(i)}.

For p sufficiently close to vy, the solution is interior and satisfies ¢'(i°(p)) =
p—uvg, s0i°(p) — i"B asptoy.

(ii) Under Buyer Ouwnership, the seller chooses p T vy —vy. For any p € (0,vg —
vr), only the high-value buyer accepts and the seller chooses
‘B

i (p) € arg max{ip — c(7)}.
1€[0,1]

For p sufficiently close to vy — vy, the solution is interior and satisfies

¢(i%(p)) = p.
Hence i8(p) — i as p t vy — vp.

(i) Under Joint Ownership, there are two relevant branches. A pooling price
p T vr is accepted in both states and induces i = 0, yielding seller payoff
approaching vy. A screening price p 1 vy is accepted only in the high state
and induces

i’ (p) € arg max {ip — c(i)}.
1€[0,1]

For the experimental parameters in (3), i’/ (p) = 1 for every p > 50. Hence the

screening branch yields seller payoff approaching 100 — 25 = 75, which exceeds

the pooling payoff of 60, and is the selected branch.

Proof. Under Seller Ownership, any price p < vy, gives the seller at most the fallback
value vy, in either state, while p = vy, and i = 0 guarantees vy. For p € (v, vgy), the
low type rejects and the high type accepts, so optimized seller payoft is

igl[éa,}ﬁ{w +i(p—wvp) —c(i)}.

By the envelope theorem this value is weakly increasing in p and strictly increasing
whenever the optimal investment is positive. Thus its supremum is attained as
p T vy. The first-order condition is ¢/(i) = p — v, whenever the solution is interior.

Under Buyer Ownership, every low-value buyer rejects every p > 0, while a
high-value buyer accepts exactly when p < vy — vy. The seller therefore solves
max;{ip —c(i)} for p € (0,vg — vy ); the optimized value is increasing in p whenever
investment is positive, so the seller chooses p 1 vy — vr. The interior first-order
condition is ¢ (i) = p.



Under Joint Ownership, any p < vy is accepted in both states, making seller
receipts independent of the realized value; hence 7 = 0 and the best pooling payoff
approaches vy. For p € (vp,vy) only the high type accepts, so the seller solves
max;{ip — c¢(i)} and the best screening price approaches vy. With c(i) = 25i%, the
unconstrained optimizer is p/50, so the constrained solution is ¢ = 1 for p > 50. At
p 1 100, screening payoff approaches 100 — 25 = 75 > 60. [ |

The two Joint-Ownership branches are important for what follows. The standard
model does not rule out the low-price action configuration; rather, it predicts that
the seller should select the high-price branch for our parameters. The experimental
question is therefore not why low-price/low-investment choices are feasible, but why
they remain sufficiently attractive that many sellers persist in that region.

Table 1 summarizes the selected point predictions for the experimental parame-
terization.

Table 1: Standard Posted-Price Benchmark

Ownership Price Investment Low-value trade High-value trade
Joint Ownership  ~ 100 1.00 No Yes
Seller Ownership =~ 100 0.80 No Yes
Buyer Ownership ~ 40 0.80 No Yes

3 Parameterization and Experimental Design

The experiment implements the environment in Section 2 using the parameter values
in (3). We implemented three treatments in a between-subject design:

o Joint Ownership. Neither party has a unilateral outside option, so rejection
yields zero to both parties.

e Seller Ownership. If trade does not occur, the seller can exercise the outside
option and receives vy, = 60.

o Buyer Ownership. If trade does not occur, the buyer can exercise the outside
option and receives vy, = 60.

In each round, the seller first set a price and then chose an investment level
from 0 to 100 percent. All observed posted prices are integers in {0,...,100}.
Accordingly, the quantitative seller-fit exercises below evaluate the seller’s objective
on this observed integer support; the benchmark analysis treats price as continuous
for convenience. The investment level was the probability that the good would
be worth 100 rather than 60 to the buyer, and the seller incurred the quadratic
investment cost in (3). The computer then realized the value of the good. Only
the buyer learned the realization and decided whether to accept the previously
posted price. If the buyer rejected, payoffs were determined by the treatment-specific
outside option.

10



Subjects were randomly assigned the role of buyer or seller at the outset and
remained in that role throughout. Each participant was exposed to only one own-
ership treatment. We used a turnpike (“zipper”) matching protocol. With N par-
ticipants in a session, there were N/2 buyers and N/2 sellers, and the session lasted
T = N rounds. Consequently, each buyer-seller pair met exactly twice. The sec-
ond encounter occurred only after each participant had interacted once with every
counterpart in the opposite role.

All sessions took place in May and June 2016 at the BizLab Experimental Re-
search Laboratory at UNSW Sydney. Participants were recruited from the university
subject pool using ORSEE (Greiner, 2015). In total, 370 subjects participated in
12 sessions, four sessions per treatment; 225 participants were female. Ages ranged
from 18 to 41 years, with a mean of 21.44 (standard deviation 3.08). Between 28
and 32 subjects participated in each session.

Upon arrival, participants received written instructions and could ask clarifying
questions. The experiment was programmed in zTree (Fischbacher, 2007). At the
end of the experiment, one round was randomly selected for payment. Experimental
dollars were converted at E$3 = AU$1 and added to a show-up fee of AU$10. Mean
earnings were AU$22.82 (standard deviation AU$10.07). The treatment-specific
instructions are reproduced in the Online Appendix.

The standard benchmark predicts that Seller Ownership raises prices relative to
Buyer Ownership, while Buyer Ownership constrains the relevant price to approx-
imately 40. It also predicts investment of 80 percent under either sole-ownership
treatment and 100 percent on the selected high-price branch under Joint Owner-
ship. These point predictions provide a useful benchmark, but the data below show
that they do not provide a satisfactory account of the observed investment and
acceptance behavior.

4 Main Experimental Facts

We begin with the treatment-level patterns before introducing the behavioral ex-
tension. There are 5,718 buyer—seller encounters. Table 2 reports the principal
outcomes.

4.1 Prices Move Strongly; No Detectable Improvement in
Investment Efficiency

Ownership has a large effect on posted prices. Seller Ownership raises the average
price by more than ten experimental dollars relative to Joint Ownership, while Buyer
Ownership lowers it by almost thirty. These differences are in the direction of the
standard benchmark.

Investment behaves very differently. Mean investment is highest under Joint
Ownership and lower under both sole-ownership treatments, as the standard point
predictions suggest. But relative to the common technological first best of 80 percent,
this does not make investment more efficient under sole ownership. Indeed, mean
investment is closest to 80 under Joint Ownership. The correct welfare comparison
is therefore not observed investment divided by a treatment-specific equilibrium

11



Table 2: Main Experimental Outcomes

Joint Ownership Seller Ownership Buyer Ownership

Price 75.38 [17.81] 86.15 [15.96] 45.85 [21.28]
Investment (%) 64.46 [33.62] 60.29 [34.24] 57.65 [30.32]
Pr(trade | v = vgy) 875 828 728
Pr(trade | v = vy) 462 114 .089
Total surplus 53.90 [40.37] 67.38 [17.17] 65.71 [17.77]
Investment-efficiency loss 3.43 3.90 3.55
Ex-post allocation loss 19.25 4.02 6.11

Notes: Means are reported with standard deviations in brackets where applicable.
Investment-efficiency loss is computed observation by observation as 76 — [60 + 407 — 25i2],
with 7 expressed on the unit interval, and then averaged within treatment. Ex-post alloca-
tion loss is the realized value destroyed by the accept/reject decision, taking the ownership-
specific fallback into account. Investment-efficiency loss uses expected technological surplus
conditional on the observed investment choice, whereas total surplus is realized; hence, in
finite samples, the two loss components need not sum exactly to 76 minus realized total
surplus.

prediction. Using the common benchmark in (4), mean investment-efficiency losses
are 3.43, 3.90, and 3.55 under Joint, Seller, and Buyer Ownership, respectively.

Treatment varies at the session level, so we use the session as the unit of inference
for the main treatment comparisons. Table 3 reports differences in session means to-
gether with two-sided Welch t-tests, which allow for unequal session-level variances
across treatments. Given the small number of independent sessions per treatment,
we interpret the p-values alongside the magnitude and precision of the estimated
differences. For investment-efficiency loss, the Seller-minus-Joint difference is 0.49,
with a 95 percent Welch confidence interval of [—1.43, 2.42], while the Buyer-minus-
Joint difference is 0.16, with a 95 percent confidence interval of [—1.54, 1.85]. We
therefore interpret the results as showing no detectable improvement in investment
efficiency under sole ownership rather than as establishing exact equivalence across
treatments. Price differences are pronounced, whereas neither observed investment
nor investment-efficiency loss differs significantly between Joint Ownership and ei-
ther sole-ownership treatment. Appendix C reports the corresponding permutation
exercise treating session means as exchangeable; it yields the same qualitative con-
clusions.

Because the absence of a detectable investment-efficiency improvement is im-
portant for our interpretation, it is useful to quantify the sensitivity of these tests.
Using the observed dispersion of the four session means in each treatment, a ret-
rospective minimum-detectable-difference calculation for a two-sided five-percent
Welch test with 80 percent power gives 2.65 E$ for Seller Ownership versus Joint
Ownership and 2.32 E$ for Buyer Ownership versus Joint Ownership. The corre-
sponding 95-percent confidence intervals for the difference in investment-efficiency
loss are [—1.43, 2.42] and [—1.54, 1.85] ES, respectively. Thus, the design is not
capable of establishing equivalence for small improvements in investment efficiency;
in particular, the benchmark difference between ¢« = 1 under Joint Ownership and

12



Table 3: Session-Level Treatment Comparisons

Seller — Joint  Buyer — Joint

Price 1024 (.011) -29.85 (<.001)
Investment -3.97 (.512)  -6.59 (.238)
Investment-efficiency loss  0.49 (.553) 0.16 (.827)
Ex-post allocation loss -15.31 (.003) -13.20 (.002)
Total surplus 13.45 (.008)  11.70 (.013)

Notes: Entries are differences in session means. Two-sided Welch t¢-test p-values are in
parentheses. Each comparison uses four sessions in each treatment.

i = .8 under sole ownership corresponds to only 1 E$ of investment-efficiency loss.
This is why we interpret the evidence as showing no detectable improvement, rather
than equality of investment efficiency. In investment levels, however, the bench-
mark treatment difference is 20 percentage points; the analogous 80-percent-power
thresholds are 19.3 and 16.9 percentage points, and the 95-percent confidence inter-
vals for Seller-minus-Joint and Buyer-minus-Joint investment are [—18.0, 10.1] and
[—18.9, 5.7] percentage points.!

4.2 Ownership Changes the Consequences of Disagreement

The treatment difference in welfare is predominantly ex post. Under Joint Owner-
ship, a rejected low-value trade destroys 60 units of value and a rejected high-value
trade destroys 100. Under sole ownership, rejecting a low-value trade destroys no
surplus because the owner can realize the outside value of 60; rejecting a high-value
trade destroys only the incremental value above that fallback.

This distinction matters because ownership does not simply reduce the frequency
of disagreement. High-value trade occurs 87.5 percent of the time under Joint
Ownership, 82.8 percent under Seller Ownership, and 72.8 percent under Buyer
Ownership. Thus, breakdowns of high-value trade are not less common under sole
ownership. What changes sharply is how costly rejection is.

Figure 2 displays the two economically relevant sources of welfare loss. The
investment component is an ex ante expected loss relative to the common technolog-
ical first best, while the allocation component is the realized value destroyed by the
ex post trade decision. The point estimates of investment losses are similar across
treatments, whereas ex-post allocation losses fall from 19.25 under Joint Ownership
to 4.02 and 6.11 under Seller and Buyer Ownership. Total surplus is correspond-
ingly higher under either sole-ownership treatment. At the session level, the Welch
tests in Table 3 reject equality of total surplus between Joint Ownership and either
sole-ownership treatment.

IThe minimum-detectable differences use the observed session-level variances, the Welch—
Satterthwaite degrees of freedom, a two-sided size of 5 percent, and the noncentral-t distribution
to target 80 percent power. They are descriptive sensitivity calculations, not design-based ex ante
power calculations.
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Figure 2: Sources of Welfare Loss

Notes: Bars report treatment means and dots show the four corresponding session-level
means. Investment-efficiency loss is computed observation by observation as 76 — [60 +
40i — 2572%], with i expressed on the unit interval. Ex-post allocation loss is the realized
value destroyed by the accept/reject decision, taking the ownership-specific fallback into
account. Because the investment component is an expected loss conditional on the observed
investment choice whereas the allocation component is realized, the two components do not
constitute an exact accounting decomposition of realized total surplus in a finite sample.

4.3 The Contracting Data Contain Two Additional Puzzles

First, Joint Ownership generates two pronounced price-investment clusters: one
with prices below vy and low investment, and another with high prices and high
investment. The standard benchmark contains a low-price and a high-price branch,
but for the experimental parameters it selects the high-price branch; it does not
explain why a sizeable fraction of sellers persist in the low-price region.

Second, many buyers reject offers that satisfy the monetary participation con-
straint, especially when the proposed allocation is highly unequal. Under Seller
Ownership, for example, high-value buyers sometimes reject prices close to 100
even though acceptance does not reduce their monetary payoff relative to rejec-
tion. Conversely, under Buyer Ownership, a high-value buyer facing p = 40 receives
60 whether accepting or rejecting, yet acceptance is very common because accept-
ing also gives the seller a positive payoff. These patterns motivate the buyer model
below.

5 Ownership and Buyer Acceptance

The extension we need for the seller’s problem is deliberately modest. The original
ownership technology, timing, and investment problem remain unchanged. We re-
place only the benchmark assumption of deterministic acceptance by an ownership-
specific acceptance response.

14



5.1 A General Acceptance Response

Let
Ay (p,t) = Pr(Accept | v, p,w,t)

denote the probability that a buyer of type v accepts price p under ownership struc-
ture w in round ¢. The seller problem developed in Section 6 requires only these
response functions; it does not require a particular social-preference model.

We impose the monetary participation constraint in the stable-response model:

v—p>dy. (6)

Thus, if (6) is violated, stable acceptance is zero. This restriction is strongly sup-
ported in the later rounds. The occasional acceptances that make the buyer strictly
worse off monetarily occur disproportionately early and are especially common under
Buyer Ownership, and are treated empirically as mistakes rather than as equilibrium
implications of social preferences.

The standard posted-price benchmark is the limiting case in which

A2 (p) = 1, v—p>dy,
W0, v p<dy,

with arbitrary tie-breaking at equality. The purpose of the empirical model below is
to estimate how actual acceptance within the monetarily viable region departs from
this step function.

5.2 A Parsimonious Microfoundation

If the buyer accepts at price p in state v, the observable gross allocation is

v (v,p) = (25, 75) = (v = p,p).

If the buyer rejects under ownership structure w, the gross allocation is

If = (l’g,l’g) = ( %7d§)

The seller’s investment cost is sunk and is not observed by the buyer. We therefore
use the observable gross allocation as the salient allocation in our reduced-form
social-preference specification; allowing buyers to form beliefs about the seller’s
unobserved investment cost would add another layer that is not needed for the
mechanism we study. More broadly, experimental bargaining evidence shows that
outside options can affect both acceptance behavior and social comparisons (Knez
and Camerer, 1995).

Conditional on the monetary participation constraint (6), suppose the buyer
evaluates an allocation according to

up(rp,rs) = rp + axg — Blrg — x5 (7)

The coefficient on own payoff is normalized to one. Parameter o captures concern
for the seller’s payoff, while § captures aversion to payoff inequality.
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Define the buyer’s own incremental payoff,

gB(U,p,W)ZU—p—d%, (8)

the seller’s incremental payoff,
9s(p,w) = p—dg, (9)
and the change in absolute payoff inequality,
Al(v, p,w) = |v = 2p| = [dp — dg]. (10)
The utility difference between accepting and rejecting is then

Auy,(v,p) = gp(v, p,w) + ags(p,w) — BAI(v, p,w). (11)

We allow for an alternative-specific trade utility x and a logistic random-utility
shock. We use the logistic specification as a parsimonious empirical parameteriza-
tion rather than as a substantive restriction on the distribution of choice errors;
Hoelzemann et al. (2026) show that conventional logit response can be restrictive
when utility and error distributions are allowed to vary flexibly. In the empirical
specification, we also allow an extra penalty 7 at exact indifference and let choice
precision rise with experience:

t—1
At = Ao exp (p 10 > : (12)
For offers satisfying the monetary participation constraint, the acceptance probabil-
ity is
Ay (p,t) = AN [gs + ags — BAI + k — T1{gp = 0}]) (13)

where A(z) = 1/(1+e7%).

The exact-indifference term is useful empirically but is not essential for the con-
tracting mechanism. In Section 6, the generic results are stated in terms of A%(p).

The empirical acceptance rule is used in two distinct ways below. For the ana-
lytical characterization of the seller’s problem, we use a stable-response counterpart
of (13): we treat price as continuous, impose the monetary participation constraint
as a hard constraint, and omit the isolated exact-indifference adjustment. In that
continuous-price counterpart, the Buyer-Ownership optimum should be read as a
price approaching vy — vy, = 40 from below. For the quantitative fit to the experi-
ment, we instead retain the estimated tie penalty and evaluate the seller’s problem
on the observed integer price grid p € {0,...,100}. Because p = 40 is an exact-
indifference point under Buyer Ownership, this convention predicts p = 39 rather
than p = 40. The one-unit difference is therefore a consequence of matching the
empirical tie behavior and price grid, not a different economic mechanism.

5.3 Estimation

We estimate (13) on the 3,664 buyer decisions for which accepting satisfies the mon-
etary participation constraint, clustering standard errors by buyer. The remaining
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2,054 observations correspond to offers that violate the monetary participation con-
straint. For those observations, we estimate a separate mistake logit as a function
of the buyer’s monetary loss, ownership treatment, and experience. This hurdle
structure captures the empirical fact that acceptance of dominated offers behaves
differently from acceptance within the monetary participation region.

Table 4 reports the main estimates.

Table 4: Buyer Acceptance Model: Offers Satisfying the Monetary Participation
Constraint

Parameter Estimate Buyer-clustered SE  Session-clustered SE
Other-payoff weight o 0.255 0.088 0.096
Inequality aversion [ 0.357 0.109 0.123
Trade utility & 12.943 6.175 6.346
Exact-indifference penalty 7 16.604 6.401 6.900
Initial precision Ag 0.0828 0.0216 0.0225
Precision growth p 0.107 0.0488 0.0530

Notes: The coefficient on the buyer’s own incremental monetary payoff is normalized to one.
N = 3,664 buyer decisions satisfying the monetary participation constraint; 185 buyer clus-
ters and 12 session clusters. The final column reports a session-clustered sandwich covariance
matrix with the conventional CR1 finite-cluster correction; the standard error for Ag uses the
delta method because estimation is parameterized in log A\g. Using a t;; reference distribu-
tion for this small-cluster robustness check, the two central distributional parameters remain
statistically different from zero (p = .022 for a and p = .014 for §). The corresponding
p-values are .066 for k, .035 for 7, .004 for \g, and .068 for p.

Both distributional terms are economically important and remain statistically
distinguishable from zero when dependence is allowed at the session level. Buyers
place positive weight on the seller’s incremental payoff and dislike increases in payoff
inequality relative to the ownership-specific disagreement allocation. The point
estimate of p implies increasing choice precision with experience, although its session-
clustered p-value is .068. Because there are only 12 sessions, we place more weight
on the leave-one-session-out predictive evidence below than on any single asymptotic
significance calculation.

A useful illustration comes from observed behavior at exact monetary indiffer-
ence. Under Joint Ownership, observed acceptance is 26.0 percent for a low-value
buyer at p = 60 and 23.4 percent for a high-value buyer at p = 100. At the corre-
sponding Seller-Ownership indifference points, observed acceptance is 36.9 and 39.6
percent. Under Buyer Ownership, however, a high-value buyer facing p = 40 ac-
cepts 84.4 percent of the time. In all of these cases the buyer’s incremental monetary
payoff is zero.

The sign of the distributional component can be checked directly at these indif-
ference points. For a low-value buyer under Joint Ownership at p = 60, accepting
changes the allocation from (0,0) to (0,60), so the distributional part of the utility
difference is

60a — 608 = 60(a — B) = —6.10
at the estimates in Table 4. By contrast, for a high-value buyer under Buyer Owner-
ship at p = 40, accepting changes the allocation from (60, 0) to (60,40) and reduces

17



absolute inequality from 60 to 20, so the corresponding component is
40 + 405 = 40(av + 5) = 24.49.

The common terms x and —7 enter both exact-indifference comparisons in the same
direction. Hence the reversal between low acceptance at the Joint-Ownership in-
difference point and high acceptance at the Buyer-Ownership indifference point is
generated by the ownership-dependent allocation terms, not by the trade utility or
the exact-indifference adjustment. Appendix E.2 verifies this more systematically
by ablating x and 7 as well as the two distributional terms.

Figure 3 shows observed late-round acceptance rates together with fitted curves.
The model captures the distinct acceptance patterns across ownership structures
without using seller choices in estimation.

Buyer Acceptance — Joint Ownership (Last Ten Rounds) Buyer Acceptance — Seller Ownership (Last Ten Rounds) Buyer Acceptance — Buyer Ownership (Last Ten
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Figure 3: Buyer Acceptance and Posted Prices in the Last Ten Rounds
Notes: Dots are observed acceptance rates in five-E$ price bins in the true last ten rounds
of each session; marker size is proportional to the number of observations. Curves are fitted
probabilities from the hurdle random-utility model.

To assess whether the additional preference terms merely improve in-sample fit,
we re-estimate the full hurdle model leaving out one entire session at a time and
evaluate predictions over all buyer decisions. Relative to an otherwise comparable
monetary-payoff-only hurdle model, the social-preference model lowers mean leave-
one-session-out log loss from 0.313 to 0.283 and the Brier score from 0.0920 to 0.0823,
while increasing AUC from 0.927 to 0.946. Thus, the ownership-dependent disagree-
ment allocation contains predictive information about buyer acceptance beyond the
buyer’s own monetary payoff. The improvement is also broad across held-out ses-
sions: the social-preference specification lowers log loss in 11 of the 12 leave-one-
session-out folds, including all four Seller-Ownership and all four Buyer-Ownership
sessions and three of the four Joint-Ownership sessions; the Brier score is likewise
lower in 11 of 12 folds.

6 The Seller’s Problem and Contracting Regimes

We now take the buyer acceptance function as given and solve the seller’s price
and investment problem. This step is disciplined by the estimation strategy above:
buyer parameters are estimated exclusively from buyer decisions. To keep this map-
ping from buyer behavior to seller incentives transparent, our baseline treats the
seller’s investment choice as a deterministic best response rather than introducing
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an additional seller-error parameter. Appendix E.3 relaxes this assumption using
a one-parameter logit response over the seller’s discrete investment choices. Seller
imprecision largely eliminates the high-investment boundary residual under Joint
Ownership, but does not uniformly improve investment fit across all regions.

For state v € {vr, vy}, define the seller’s expected gross receipt at price p under
ownership structure w as

Re(p) = d5 + A% (p) (p — d3). (14)
After posting p, the seller chooses investment to solve
max (iR (p) + (1= )R (p) — (i)} (15)

Proposition 3 (Investment conditional on the contract). Let
AR*(p) = Ry(p) — RL(p).
For any posted price p, the seller’s investment choice is the unique maximizer of
iAR”(p) — c(7)

over i € [0,1]. Under the cost assumptions in Section 2,

0, AR“(p) < d(0) =0,
“(p) = ()" (AR“(p)), 0<AR“(p) <d(1),
1, ARY(p) > c(1).

In particular, with c(i) = 252,

W@zl

(16)

R%(p) — Ry (p)]
50 o

where [x]j1] = min{1, max{0,z}}.
Proof. Rewrite (15) as
Ri(p) + AR (p) — c(i).
Strict convexity of ¢ makes this objective strictly concave in i. The Kuhn-Tucker

conditions give the three cases above. Substituting /(i) = 50i yields (16). [
The seller chooses p anticipating (16). Define the reduced-form objective

Ve(p) = Ry (p) +i(p) (R (p) — R5(p)) — c(i(p)). (17)

If investment is interior under the experimental quadratic cost function,

Ry (p) — R (p))’
100 ’

All numerical seller predictions below use the full objective in (17), including the
corner solutions in Proposition 3; equation (18) is only a convenient interior simpli-
fication.

The key object is therefore not the posted price alone, but the difference between
expected seller receipts in the high and low states. Buyer behavior changes this
difference and hence the return to investment.

V¥(p) = Ri(p) + (

(18)
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6.1 Joint Ownership: Pooling and Screening

Under Joint Ownership, d§ = d}, = 0. For p < vy, both buyer types are able to
trade:

R{(p) = pAL(p),  Riy(p) = pAL(p). (19)
Thus

i’ (p) = (20)

50

p(Af(p) - Ai(p))]
[0,1]

When the two acceptance probabilities are similar, increasing the probability of
the high state has little value to the seller. This creates a natural low-price, low-
investment region.

For vy, < p < vy, the monetary participation constraint implies A7 (p) = 0, while
the high-value buyer may still accept. Hence

V) = | P " (21)

50

This produces a screening region with much stronger investment incentives.
Multiple local optima are not imposed. They arise from the shape of the buyer
response and the change in the seller’s objective around vy,. Using the estimated late-
round buyer response, the reduced-form objective has two local maxima at prices of
about 53 and 86. Figure 4 displays the seller objective in all three treatments.

6.2 Seller Ownership: The Low-Price Regime Loses Its At-
traction

Under Seller Ownership, d2 = vy and d3 = 0. For p < vy, acceptance replaces
the seller’s fallback payoff vy, with the smaller receipt p. As a result, the low-price
pooling regime that can be attractive under Joint Ownership is no longer attractive
to the seller.

For p > v, the low-value buyer violates the monetary participation constraint
and rejects in the stable-response model, so

Ri(p)=vr,  Ry(p) =vr+ A%(p)(p — vr), (22)

and

(23)

() — [A%p)(p - m] .

20

The price trades off a larger margin p — v, against a lower probability that the
high-value buyer accepts. With the estimated late-round acceptance function, the
global maximum is around 96, but the profit function is flat over a broad range of
high prices. The observed late-round mean price of about 89 lies on this plateau.
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6.3 Buyer Ownership: The Price Region Is Bounded Above

Under Buyer Ownership, d8 = vy, and d§ = 0. A low-value buyer is monetarily
unwilling to accept any strictly positive price. A high-value buyer can satisfy the
monetary participation constraint only if

p < vy —vg = 40. (24)

For positive prices in the relevant range,

RZ(p)=0,  Ri(p)=pAi(p), (25)
- 5, [PAE(D)
o= |82 (26)

The following result summarizes what follows from ownership and monetary partic-
ipation alone, before imposing the particular estimated response function.

Proposition 4 (Ownership and contracting regions). Suppose stable buyer behavior
satisfies the monetary participation constraint (6) and prices are nonnegative.

(i) Under Joint Ownership, the seller’s marginal return to investment is

AR (p) = p(Ah(p) — A1 (p))

for 0 <p<uwg, and
AR (p) = pAz (p)

forvp < p <wvg.

(ii) Under Seller Ouwnership, every price p < vy yields optimized seller payoff
weakly below vy,. The seller can guarantee exactly vy by choosing p = vy, and
1 = 0. Hence no p < vg can yield a strictly higher payoff than the fallback
benchmark; in particular, if the maximal seller payoff is strictly above vy,
every global optimum satisfies p > vy,.

(i) Under Buyer Ouwnership, every price p > vy — vy, is rejected by both buyer
types under stable behavior, so its optimized seller payoff is zero. If AZ(p) > 0
for some p € (0,vy —vy], then the seller can obtain strictly positive payoff at a
price in that interval, and therefore every global optimum satisfies p < vy —wvy,.

Proof. Part (i) follows directly from (14). Under Joint Ownership, df = df, = 0.
For p < wvr, both types satisfy monetary participation, so RZ(p) = pA’(p); for
v < p < vy, the low type violates monetary participation and therefore A7 (p) = 0.

For part (ii), under Seller Ownership dg = v;. At any p < vy, and in either state,

RS (p) = v + A5 (p)(p — vr) < vp.

Hence expected gross receipts are at most vy, for every investment, and subtracting
the nonnegative investment cost implies optimized payoff at most vy. At p = v
and ¢ = 0, the seller receives v;, whether the buyer accepts or rejects.
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For part (iii), under Buyer Ownership d2 = vy. If p > vy — vz, then even the
high type has vy — p < vp, so both types reject and the seller optimally chooses
i = 0, obtaining zero. If AZ(p) > 0 at some p € (0, vy —vz], then because ¢/(0) = 0,
choosing a sufficiently small positive investment at that price yields strictly positive
expected payoff. Thus a price above vy — vy, cannot be globally optimal. [ |

Part (i) identifies the two economically distinct Joint-Ownership regions with-
out asserting that both must contain local optima for every admissible acceptance
function. If A (p) — Af(p) is small below vy, but A% (p) remains substantial above
vr, the return to investment is weak in the pooling region and much stronger in the
screening region. Whether this produces two local maxima is an empirical property
of the estimated acceptance response, not a generic implication of monetary partici-
pation alone. Parts (ii) and (iii) show what sole ownership implies without imposing
treatment-specific preference parameters.

Using the continuous-price stable-response counterpart, the seller’s objective is
maximized as the price approaches 40 from below. In the quantitative experimental-
grid exercise, which retains the estimated exact-indifference penalty, the correspond-
ing prediction is p = 39.

(a) Joint Ownership (b) Seller Ownership (c) Buyer Ownership

v =60 H V=60 p=40

=70

Seller Payoff Relative to Treatment Maximum (E$)

0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
Posted Price Posted Price Posted Price

X Model Optimum - Observed Late-Round Mean ---- Relevant Price Threshold

Figure 4: Seller Objective Implied by Estimated Buyer Behavior

Notes: Curves show expected seller payoff at each posted price relative to the maximum
within the corresponding ownership treatment, using the continuous-price stable-response
counterpart of the estimated buyer model. X markers indicate model optima. Dotted vertical
lines mark observed mean prices in the true last ten rounds; under Joint Ownership they mark
the observed low- and high-price regime means separately. Dashed vertical lines mark the
relevant price thresholds: vy, = 60 under Joint and Seller Ownership and p = 40 under Buyer
Ownership. The isolated exact-indifference adjustment is omitted. Under Buyer Ownership,
the continuous-price optimum is understood as p 1 40.

6.4 The Two Joint-Ownership Regimes in the Data

Figure 5 overlays the model’s local optima on the price-investment choices observed
in the last ten rounds under Joint Ownership. The fit in the price dimension is
striking. About 24.9 percent of observations are in the low-price region p < 60, with
mean price 53.0 and mean investment 18.1 percent.? The model’s low-price local

2The descriptive classification is robust to nearby thresholds. Using p < 55 classifies 17.4 percent
of observations as low-price, with mean price 50.4 and mean investment 14.5 percent; using p < 65
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optimum is approximately (p,i) = (53,0.15). The remaining 75.1 percent are in
the high-price region, with mean price 86.7 and mean investment 83.5 percent; the
model’s high-price optimum is approximately (86, 1).

Thus, the behavioral buyer response rationalizes the location of both contracting
regimes. Under the deterministic-best-response benchmark it does not fully ratio-
nalize investment in the high-price regime: the model predicts essentially full invest-
ment, while observed investment averages about 84 percent. Appendix E.3 shows
that ordinary seller choice imprecision can largely eliminate this boundary-solution
residual, although the same one-parameter noise specification does not uniformly
improve investment fit across all regions.

The clustering is also persistent at the seller level rather than being an artifact
of pooling choices across sellers. Among the 61 Joint-Ownership sellers, 53 (86.9
percent) remain entirely on one side of the p = 60 boundary throughout their final
ten rounds; 57 (93.4 percent) choose from the same region in at least nine of those
ten rounds, and 60 (98.4 percent) do so in at least eight. Across the 549 adjacent
within-seller transitions in this window, 98.2 percent remain in the same price region.
Classifying sellers by their modal late-round regime gives 15 low-regime sellers, with
mean price 54.27 and mean investment .199, and 46 high-regime sellers, with mean
price 86.11 and mean investment .826. Both regimes are represented in all four
Joint-Ownership sessions. Panel (b) of Figure 5 displays the seller-level means.
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Figure 5: Joint Ownership: Price-Investment Regimes in the Last Ten Rounds
Notes: Panel (a) plots exact price-investment combinations; bubble size is proportional to
frequency and X markers indicate local optima of the stable-preference late-round model.
Panel (b) plots one point per seller using mean price and mean investment over the same

final-ten-round window. Circles and triangles classify sellers by their modal price region, and
the dashed vertical line marks p = 60.

Table 5 summarizes the late-round price and investment fit. To reduce mechan-
ical in-sample fit, the model predictions reported in the table use leave-one-session-
out estimates of buyer behavior.

classifies 26.2 percent as low-price, with mean price 53.6 and mean investment 19.4 percent. The
corresponding high-price-region mean prices and mean investments are 84.1 and 78.3 percent for
the p < 55 classification, and 87.1 and 84.2 percent for the p < 65 classification, respectively.

23



Table 5: Observed Choices and Model Predictions in the Last Ten Rounds

Observed price Model price Observed investment Model investment

Joint: low-price regime 53.00 53.25 181 145
Joint: high-price regime 86.67 85.75 .835 1.000
Seller Ownership 89.08 96.50 .593 .599
Buyer Ownership 41.13 39.00 .606 767

Notes: Joint-regime predictions are the two local optima. Seller and Buyer Ownership
predictions are global optima. For each held-out session, the buyer-response model is re-
estimated on the other sessions, the seller objective is averaged over that session’s true
last ten rounds, and price is optimized over the observed integer grid p € {0,...,100}.
The exact-indifference penalty is retained. Entries are averages across held-out sessions.
Across the corresponding treatment-matched folds, predicted prices range from 52 to 55
for the Joint low-price optimum, from 84 to 88 for the Joint high-price optimum, from 96
to 97 under Seller Ownership, and equal 39 in all four Buyer-Ownership folds. These are
leave-one-session-out ranges, not confidence intervals.

The model’s performance differs across margins. It predicts prices, especially
the location of the Joint-Ownership regimes and the relevant Buyer-Ownership price
region, better than it predicts all investment choices. Appendix E.1 shows that the
two Joint-Ownership local optima and the estimated buyer-response parameters are
stable across all leave-one-session-out folds. A particularly clean conditional result
occurs under Buyer Ownership: among last-ten-round observations with p < 40,
actual investment is 64.9 percent, while the leave-one-session-out model predicts
64.8 percent at the actual posted prices. Under Seller Ownership, by contrast,
sellers invest more than the model predicts at their actual prices even though the
investment associated with the model’s global price optimum is close to the observed
treatment mean.

What drives the two Joint-Ownership regions? Multiplicity itself does not
require the distributional terms. Appendix E.2 shows that a monetary-payoff-only
noisy-response model already generates a low- and a high-price local maximum under
Joint Ownership, but places them at about 59 and 96, compared with observed
late-round means of 53.0 and 86.7. The ownership-sensitive distributional terms
move the predicted optima toward the observed regions and improve held-out buyer
prediction; in the full model the leave-one-session-out optima average 53.25 and
85.75. Thus the empirical contribution of the social-preference specification is not
to manufacture multiplicity, but to explain the location of the contracting regions
and to improve out-of-session prediction of buyer acceptance.

Appendix E.2 consolidates the main response-function robustness checks. It
ablates each component of the parsimonious buyer model, repeats the seller exercise
using a flexible treatment-by-state spline estimate of buyer acceptance, and relaxes
the hard monetary participation constraint by feeding the estimated outside-region
response into the seller objective. The two Joint-Ownership regions and the sole-
ownership price predictions survive all three exercises.
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7 Learning and Convergence

The estimated acceptance model is static conditional on a response precision A
we do not impose a full dynamic learning model. The repeated interaction never-
theless provides useful evidence about how subjects adapt to the ownership-specific
contracting problem.

Figure 6 plots mean prices by round. The most pronounced adjustment occurs
under Buyer Ownership. The outside option gives a high-value buyer a monetary
reservation payoff of 60, so the relevant price region is p < 40. Early in the experi-
ment many sellers post prices above this region. With experience, prices fall sharply
toward 40. Mean Buyer-Ownership price is 45.85 over all rounds and 41.13 in the
true last ten rounds. High-value acceptance simultaneously rises, while acceptance
of strictly dominated trades becomes increasingly rare.
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Figure 6: Price Learning Across Ownership Structures
Notes: Lines are equal-weight means of session-level mean seller prices by round. Shaded
areas show plus or minus one standard error across the four sessions in each treatment. The
dashed horizontal line marks the Buyer-Ownership monetary participation bound p = 40.
The figure is restricted to rounds 1-28 so that all four sessions in every treatment contribute
to every displayed round.

The buyer side shows a parallel pattern. In the hurdle equation for offers that
violate the monetary participation constraint, experience reduces the probability
that a buyer accepts an offer that lowers the buyer’s own monetary payoff. Within
the monetary participation region, estimated response precision increases with ex-
perience. These patterns support using the late rounds as the closest experimental
analogue to stable contracting behavior.

Figure 7 focuses on Buyer Ownership. The relevant p = 40 boundary becomes
increasingly salient, while investment rises rather than falls. This combination is
consistent with sellers learning that lowering price into the feasible acceptance region
can make investment more productive.
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Figure 7: Buyer Ownership: Convergence Toward the Relevant Price Region
Notes: Dots show session-level means and the connected line shows the equal-weight mean
across the four Buyer-Ownership sessions. Panel (a) reports posted prices; the dashed line
marks the monetary participation bound p = 40 for a high-value buyer. Panel (b) reports
investment; the dashed line marks the technological first best ¢ = 0.8. Results are shown
separately for rounds 1-10, 11-20, and 21-28.

8 Welfare and Interpretation

The results change the interpretation of why ownership is valuable in this environ-
ment. The standard benchmark emphasizes investment incentives: with a suitable
outside option, the seller can internalize the marginal return to raising the proba-
bility of the high state. Experimentally, that channel is weak. Investment-efficiency
losses are very similar across treatments and are not detectably smaller under sole
ownership.

Ownership nevertheless has a large welfare effect for two related reasons. First, it
changes contracting behavior. Seller Ownership makes low prices unattractive to the
seller and shifts behavior toward high-price contracts; Buyer Ownership constrains
the set of prices that a high-value buyer can accept without giving up the outside
value. Second, and quantitatively more important in our data, ownership changes
what happens after disagreement. Rejection under Joint Ownership can destroy the
full realized value of the relationship. With sole ownership, the fallback preserves
vr,.

This mechanical fallback channel can be isolated formally. Holding the posted
price, investment, and state-contingent acceptance probabilities A; and Ay fixed,
replacing the Joint-Ownership fallback by a sole-owner fallback worth vy, raises ex-
pected surplus by

v [(1—4)(1 — AL) +i(1 — Ay)] = v, Pr(rejection).

Thus ownership can raise welfare through the disagreement allocation even if it does
not reduce the probability of disagreement. The observed treatment comparison
additionally allows ownership to change prices, investment, and acceptance behavior.

This distinction also clarifies the role of “ex-post frictions.” The experiment
does not show that ownership makes disagreement less frequent. High-value trade
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actually breaks down at least as often under the sole-ownership treatments as under
Joint Ownership. The relevant result is instead that ownership makes disagreement
less costly. In this sense, the outside use preserves value after bargaining failure
even when it does not eliminate bargaining failure.

The behavioral buyer model adds a further channel. The disagreement allocation
is not merely a monetary reservation point. It changes the allocation against which
a proposed trade is evaluated. Consequently, ownership affects which offers are
acceptable and therefore the seller’s optimal price and return to investment. This
connects the conventional property-rights emphasis on fallback positions to the idea
that contracts and entitlements shape behavior (Hart and Moore, 2008; Hart, 2009;
Fehr et al., 2011).

We do not interpret the exercise as showing that the estimated social-preference
specification is uniquely correct. Its role is narrower: it provides a parsimonious, out-
of-session predictive description of buyer behavior and shows that once this behavior
is fed back into the seller’s problem, the seller objective rationalizes the locations of
several previously unexplained contracting patterns. Under the deterministic-best-
response benchmark, investment remains too high in the high-price Joint-Ownership
regime. The auxiliary seller-imprecision exercise in Appendix E.3 shows that or-
dinary choice imprecision can largely account for this boundary-solution residual,
although it does not uniformly improve investment fit elsewhere.

9 Concluding Remarks

Asset ownership affects both incentives and fallback positions. In the standard
Property-Rights account, the central channel runs through ex ante investment. In
our experiment, that is not the main source of the ownership effect. We find no ev-
idence that sole ownership moves investment materially closer to the common tech-
nological first best. Instead, it changes the terms of trade, changes which contracts
buyers accept, and substantially reduces the surplus destroyed when agreement fails.

The distinction matters for how the experiment should be read. Joint Own-
ership generates both a low-price, low-investment contracting regime and a high-
price, high-investment regime. A model in which every offer satisfying the buyer’s
monetary participation constraint is accepted selects the high-price branch for our
parameters and misses the persistence of the low-price regime. Once buyer accep-
tance is allowed to depend on the ownership-specific disagreement allocation, the
seller objective develops local optima corresponding closely to both observed Joint-
Ownership regimes. The estimated model predicts their price locations closely, as
well as the relevant price region under Buyer Ownership and the broad high-price
region under Seller Ownership.

More broadly, our findings suggest that the property-rights and behavioral-
contracting approaches are complements rather than alternatives. Ownership de-
termines the fallback allocation. The fallback allocation affects not only what each
party can obtain after disagreement, but also how a proposed agreement is evaluated
before disagreement occurs. Under private information, these effects feed back into
the contract and the investor’s incentives.

The experiment is deliberately stylized, and the behavioral model does not fit
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every choice. In particular, the deterministic-best-response benchmark overpredicts
investment in the high-price Joint-Ownership regime. Allowing ordinary seller choice
imprecision largely eliminates this boundary-solution residual, although it does not
uniformly improve investment fit across all regions. We view the remaining incom-
pleteness as useful discipline: the main results do not require a model that repro-
duces every treatment mean. The robust findings are that ownership changes prices
strongly, provides no detectable improvement in investment efficiency, substantially
reduces the cost of disagreement, and generates seller incentives consistent with the
distinct price regions observed in the data.
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