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Abstract. In decentralized maintenance service networks, work-order authorization—the decision of whether to
approve a requested repair or replacement task—often depends on information held by different parties. Field evalu-
ators observe diagnostic evidence and operating context that determine the work-order class, whereas suppliers pri-
vately know fulfillment costs. This separation creates two adverse-selection problems: suppliers may overstate costs,
and field evaluators may classify low-impact or weakly supported work orders as high impact to increase authorization
likelihood. A further cross-agent incentive problem arises because suppliers may benefit from high-impact classifica-
tions and may therefore offer report-contingent side payments or other inducements that make classification inflation
attractive. We develop a mechanism-design model in which the administrator jointly chooses authorization probabil-
ities, documentation requirements, and supplier payments. The optimal mechanisms balance the value of screening
low-impact work orders against the cost of sustaining truthful classification. When low-impact work orders have low
value, class-based screening is valuable and may be supported by documentation or class-contingent supplier com-
pensation. As low-impact value increases, the optimal mechanism softens the class distinction through probabilistic
authorization; when low-impact work orders are sufficiently valuable, pooling becomes optimal. We show that class-
contingent expected net transfers can internalize supplier-financed inducements and implement the optimal mecha-
nism. The results imply that documentation is an incentive instrument whose value depends on authorization and
payment design, and that administrators should design authorization, documentation, and supplier compensation

jointly.
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1. Introduction

Repair and maintenance services are often organized through decentralized service-contract net-
works. In these networks, a work order refers to a service request, claim, or maintenance task
submitted for authorization. Administrators decide whether requested repairs or replacements
should be authorized, field evaluators document the operational basis for authorization, and

suppliers complete or support approved tasks. We study this task-level decision, which we call



work-order authorization: the joint design of authorization rules, documentation requirements, and
supplier compensation.

A leading application is maintenance contracting for building systems and facility equipment
in schools, hospitals, universities, airports, transit authorities, public agencies, and large enter-
prise facilities. These organizations often rely on outside suppliers or contractors to perform stan-
dardized repair or replacement tasks, while local facility managers, field certifiers, technicians, or
service representatives observe asset conditions and classify work orders according to operational
impact and evidentiary support. Consider, for example, a standardized task such as replacing a
specified HVAC component. The physical task may be similar across locations, but its authoriza-
tion value can differ sharply across operating contexts. Authorizing the replacement may have
relatively low value when the problem affects a noncritical area, but much higher value when
it affects a hospital room, a school’s heating system, a critical equipment room, or another high-
value operating environment. Thus, the work-order class captures the operational importance
and evidentiary support for authorization, rather than the physical complexity of the task itself.

This separation between diagnosis, authorization, and fulfillment creates two adverse-selection
problems and one cross-agent incentive problem. The field evaluator privately observes diagnos-
tic and contextual information about the work-order class, while the supplier privately observes
the cost of completing the task. The supplier may overstate its cost to increase compensation, and
the evaluator may inflate a low-impact or weakly supported work order to increase the probabil-
ity of authorization. Moreover, because a high-impact classification can also benefit the supplier,
the supplier may reimburse substantiation effort, provide documentation support, or offer other
report-contingent inducements that make classification inflation more attractive to the evaluator.

Documentation is a natural governance tool in this environment, but its ability to deter infla-
tion depends on the incentives created by authorization and supplier compensation. Requiring
diagnostic reports, photographs, maintenance records, teardown notes, or other supporting evi-
dence can make inflated classifications more costly for the field evaluator. Supplier-financed pay-
ment, however, limits documentation as a stand-alone governance tool: if a high-impact classi-
fication raises the probability of authorization or the supplier’s expected net compensation, the
supplier may offset the evaluator’s incremental documentation burden. A documentation pol-
icy that appears effective when the evaluator is considered in isolation may therefore fail once
supplier-financed inducements are taken into account. The administrator must design documen-
tation jointly with authorization and compensation.

This raises the central question of the paper: How should an administrator jointly design work-order

authorization, documentation requirements, and supplier payments when field evaluators privately observe



diagnostic information that determines work-order classes, suppliers privately observe fulfillment costs, and
suppliers may influence evaluator reports?

We develop a mechanism-design model in which the administrator acts as the principal and
interacts with two agents: a field evaluator and a supplier. The evaluator privately observes
whether the proposed standardized task has low or high authorization value, while the sup-
plier privately observes fulfillment cost. The administrator commits to a mechanism specifying
three instruments: the probability of authorizing the work order, the expected net transfer to the
supplier, and the probability of requiring supporting documentation. After observing the mech-
anism, the supplier reports its cost and may offer report-contingent inducements to influence
the evaluator’s classification report. The evaluator then reports the work-order class, after which
authorization, transfer, and documentation rules are implemented.

Supplier inducements make the design problem nonstandard. In a standard direct mechanism,
the administrator would use transfers to elicit supplier costs and documentation to discipline
evaluator reports. Here, however, supplier compensation also affects the supplier’s incentive to
finance inducements that alter another agent’s report. The administrator must therefore account
for both direct reporting incentives and cross-agent influence.

We proceed in two steps. First, we analyze an implementable no-side-payment benchmark that
induces truthful classification without supplier-financed inducements in equilibrium. Second, we
study an auxiliary direct problem that treats intended supplier-financed transfers to the evaluator
as decision variables. We show that, under class-contingent expected net transfers, the auxiliary
mechanism can be implemented in the original contracting environment: by changing the sup-
plier’s relative payoff from inducing different reported classes, the administrator can make it
weakly optimal for the supplier to offer the intended inducements.

The optimal mechanisms can be organized into three broad authorization patterns. When low-
impact work orders generate sufficiently low value, screening the work-order class is valuable:
both classes are authorized at low fulfillment costs, only high-impact work orders are authorized
at intermediate costs, and neither class is authorized at high costs. This separation may be sup-
ported either by documentation or by class-contingent supplier compensation, depending on the
relative costs of documentation and inducements. When low-impact work orders become more
valuable, deterministic class-contingent authorization becomes more costly to sustain; the opti-
mal mechanism then relies on probabilistic authorization, combined with documentation require-
ments and, in some regimes, supplier-financed payments. When low-impact work orders are suf-
ficiently valuable, screening the work-order class is no longer worthwhile, and the administrator
adopts a pooling mechanism that authorizes both classes below a fulfillment-cost threshold and

denies both above it.



This paper makes three contributions. First, it contributes to the operations management litera-
ture on service contracts and maintenance operations by formulating work-order authorization as
a decentralized service-network governance problem. Prior work on warranty, service-contract,
and maintenance operations has emphasized coverage design, pricing, repair-or-replacement
decisions, service quality, outsourcing, and customer adoption. We complement this literature by
studying task-level authorization decisions in decentralized maintenance networks, where local
evaluators classify work orders and separate suppliers privately observe fulfillment costs.

Second, the paper contributes to research on costly documentation and hassle-cost screening
by showing that documentation is an incentive instrument rather than merely an administra-
tive requirement. In our model, documentation creates a differential burden between truthful
and inflated classifications. Its value depends not only on documentation and review costs, but
also on authorization value, supplier cost, and the supplier-payment system. This perspective
explains why stricter documentation is not always optimal and why documentation policy must
be designed jointly with authorization and compensation.

Third, the paper identifies a side-contracting friction in decentralized service networks: suppli-
ers may benefit from high-impact classifications and may therefore use side payments or other
inducements to influence evaluator reports. This turns work-order authorization into a multi-
agent governance problem. We show that class-contingent expected net transfers can internal-
ize supplier-financed inducements and implement the optimal mechanism, thereby linking side-
contracting concerns to the operational design of authorization, documentation, and supplier
compensation.

The remainder of the paper is organized as follows. Section [2| reviews the related literature.
Section [3|introduces the three-party work-order authorization model and formulates the adminis-
trator’s optimization problem. Section 4 studies an implementable no-side-payment benchmark.
Section |5| characterizes the optimal mechanism with supplier-financed inducements and shows
how the auxiliary direct mechanism can be implemented through class-contingent expected net
transfers. Section [f| examines how documentation and review costs affect the optimal policy and

participants’ payoffs. Section [7]discusses managerial implications, and Section 8 concludes.

2. Literature Review

This paper relates to three streams of research. First, it connects to the operations management
literature on service contracts, maintenance operations, and after-sales service supply chains. Sec-
ond, it relates to research on auditing, verification, and documentation in contract design and
operational governance. Third, it connects to the literature on multi-agent mechanism design,

collusion, and side contracting.



2.1. Maintenance Service Contracts and Work-Order Authorization

This paper relates to the operations management literature on maintenance service con-
tracts, performance-based contracting, and after-sales service supply chains. Within this broad
area, performance-based service-contracting research studies performance-based incentives in
dynamic operational systems, compensation tied to after-sales service outcomes, and the effect of
performance-based contracts on product reliability (Plambeck and Zenios 2000, [Kim et al.|2007,
Guajardo et al.|2012). Related maintenance-service models analyze contracts for mission-critical
recovery, outsourced repair and restoration, machine repair and maintenance, and medical-
equipment maintenance services (Kim et al. 2010, Jain et al.[2013| [Tian et al.|[2021} Chan et al.2019).
A related stream on warranties and service plans examines warranty policy and extended service
contracts, interactions between retailer service plans and manufacturer warranties, and reliabil-
ity signaling through after-sales service contracts (Padmanabhan and Rao|[1993| Jiang and Zhang
2011, |Bakshi et al.|2015). More broadly, service-operations research has examined how informa-
tion and inference shape decisions in service systems under uncertainty; for example, Yang et al.
(2023) study customer joining behavior when service capacity is uncertain and queue length is
observable.

We share with this stream of literature an interest in how service-contract design shapes main-
tenance and repair outcomes, but our focus is different: we study work-order authorization before
fulfillment. Rather than tying compensation to realized service performance, choosing warranty
coverage, or designing relationship-level service contracts, we examine how an administrator
should authorize individual repair or replacement tasks when field diagnosis and task fulfillment
are separated across parties. In our model, a field evaluator privately observes the operational
value and evidentiary support for the work order, while a supplier privately observes the cost
of completing the authorized task. This separation creates a classification-and-approval problem
that is largely absent from existing service-contract models: the reported work-order class affects
the authorization decision and may also affect the supplier’s expected payoff, giving the supplier
an incentive to induce classification inflation. We therefore complement the maintenance-contract
and warranty/service-plan literatures by studying how authorization probabilities, documenta-

tion requirements, and supplier payments interact within decentralized service networks.

2.2. Costly Documentation and Hassle-Cost Screening

Our paper relates to research on costly controls for private-information problems. A useful eco-
nomic benchmark is the costly state verification literature, beginning with Townsend| (1979) and
applied in the debt-contract setting by Gale and Hellwig| (1985), in which privately observed out-

comes can be verified only by incurring a cost. Our model departs from this framework in a



key respect: documentation is not modeled as a state-revelation or detection technology, but as a
differential documentation burden. Supporting a truthful report and supporting an inflated high-
impact classification impose different costs on the field evaluator, so documentation disciplines
classification through self-selection rather than through information acquisition. This distinction
also separates our mechanism from models of optimal auditing, which study how audit probabil-
ities and transfers discipline reports when verification is costly (Border and Sobel|1987, Mookher-
jee and Png||1989), and from work on partially verifiable information, which studies how type-
dependent message spaces or evidentiary restrictions alter implementability (Green and Laffont
1986).

At the mechanism level, a closer analogue is the use of costly procedural frictions, often referred
to as ordeal mechanisms, to induce self-selection. In public-economics models of targeting, restric-
tions and work requirements can improve targeting by making claimants bear nonpecuniary par-
ticipation costs (Nichols and Zeckhauser| 1982, Besley and Coate|[1992); related empirical work
shows that modest application, travel, and waiting costs can improve self-targeting, although
making ordeals more onerous need not further improve targeting (Alatas et al.|2016). Similar
logic appears in operations and marketing studies of return-policy design, where partial refunds,
restocking fees, return hassle, and hassle-free return policies affect purchase and return decisions
without independently verifying consumers” underlying valuations or product fit (Su/2009, Shul-
man et al[2011, Hsiao and Chen|2014). In service settings,[Dukes and Zhu! (2019) show that tiered
customer-service structures can impose escalation hassles that screen less severe or illegitimate
claims. Across these settings, costly procedural frictions screen behavior by changing the cost of
taking an action, rather than by independently verifying the underlying state.

An adjacent operations management stream studies inspection, appraisal, certification,
deferred payment, and contingency payments as operational governance tools in supplier-quality,
product-integrity, and responsible-sourcing settings (Baiman et al. 2000, Hwang et al.|2006, Babich!
and Tang|2012, |Rui and Lai 2015, Chen and Lee2017). We build on this stream’s insight that costly
operational controls and payment design interact, but our mechanism differs in both the object
of control and the source of offsetting incentives. Rather than assessing supplier quality, product
adulteration, or responsibility risk, documentation in our model is attached to an informed field
evaluator’s work-order classification. This distinction matters because the classification is valu-
able to another contracting party: the supplier may benefit when a work order is classified as high
impact and may therefore reimburse documentation effort, assist with substantiation, or provide
other inducements. This third-party offsetting channel is where our hassle-cost screening prob-
lem connects to side contracting: the party that benefits from a report can endogenously finance

the removal of the screening friction. As a result, documentation design cannot be separated from



supplier-payment design, because supplier compensation is endogenous and can neutralize the

screening friction created by documentation.

2.3. Side Contracting and Supplier Inducements

Our paper also relates to the literature on multi-agent mechanism design, collusion, and
side contracting. A benchmark mechanism-design formulation imposes individual incentive-
compatibility constraints to rule out unilateral misreports within the principal’s mechanism. In
multi-agent environments, however, agents may communicate, coordinate reports, or form side
agreements outside the principal’s mechanism. Classic work on collusion in organizations and
hierarchical agency shows how such side contracting can distort information transmission and
constrain incentive design (Iirole 1986, Kofman and Lawarrée 1993). More general models of
collusion under asymmetric information and correlated information show that collusive commu-
nication and side contracting can alter implementability and optimal incentive schemes (Laffont
and Martimort|1997, 2000). This literature highlights that a principal may need mechanisms that
are robust not only to individual deviations, but also to cross-agent influence.

Our setting shares this concern, but the direction and object of influence are different. The sup-
plier is not colluding with a monitor or auditor to conceal supplier noncompliance or manipulate
a compliance signal. Instead, it offers report-contingent inducements to affect another agent’s
work-order classification because that classification affects authorization likelihood and the sup-
plier’s expected net compensation. The design problem is therefore not simply to rule out side
contracting, but to design supplier transfers so that supplier-financed inducements support truth-
ful classification rather than classification inflation.

A related stream of operations management research uses mechanism-design and game-
theoretic approaches to examine how hidden information shapes operational governance. This
includes work on environmental disclosure and audit evasion (Wang et al.[2016} 2024), as well as
procurement under supplier cost private information (Hu and Qi 2018, |Davis et al.|2022). More
closely related to the inducement channel, |[Fan et al. (2021) study a procurement service provider
that may receive hidden rebates and inflate quotes, and Chen et al. (2020) study responsible sourc-
ing under supplier-auditor collusion. These papers show how hidden information, hidden trans-
fers, intermediary incentives, and audit-related collusion can undermine operational governance.

We complement these studies by analyzing a different cross-agent inducement problem in
work-order authorization. Unlike settings in which the distortion concerns the supplier’s own
compliance report, a procurement intermediary’s price quote, or an auditor’s compliance signal,
the supplier in our model can finance the field evaluator’s classification because that classification
affects authorization likelihood and the supplier’s expected payoff. The administrator must there-

fore design authorization, documentation, and supplier compensation jointly: supplier payments



must both elicit fulfillment-cost information and govern the supplier’s incentive to influence the
tield evaluator’s classification report through side payments or other inducements. This struc-
ture motivates our no-side-payment benchmark and auxiliary supplier-financed-transfer prob-
lem, and leads to the implementation result that class-contingent expected net transfers can inter-

nalize the inducement channel.

3. Model

We study a sequential game in which an administrator, acting as the principal, interacts with two
agents: a supplier and a field evaluator. We present the model in the context of work-order autho-
rization in decentralized service-contract networks, with maintenance networks as the leading
application. We use the term “work order” broadly to include service requests or claims submit-
ted for authorization in warranty, protection-plan, and maintenance-contract settings. In these
settings, the administrator authorizes standardized repair or replacement tasks, the field eval-
uator observes diagnostic evidence and operating context that determine the work-order class,
and the supplier privately knows the cost of completing the task. Examples include maintenance
contracts for building systems in schools, hospitals, universities, airports, transit authorities, pub-
lic agencies, and large enterprise facilities The model therefore applies to programs in which
diagnosis and classification are at least partially separated from fulfillment and the core opera-
tional decision is whether—and under what documentation and payment rules—to authorize a
standardized repair or replacement task. The work-order classes in the model capture the autho-
rization value, operational impact, and evidentiary support for a proposed standardized task,
rather than different physical tasks. Because evaluators handling different work orders do not
strategically interact, we study a representative work order and the field evaluator assigned to it.
All three parties are risk-neutral.

The supplier privately knows a unit fulfillment cost ¢ for a standardized physical task within
a given service category, such as replacing a specified HVAC fan module, appliance component,
pump controller, sensor, or facility-equipment part. Conditional on authorization, the supplier
carries out the task and incurs cost c. The field evaluator, in contrast, privately observes diagnos-
tic and contextual information about the customer’s problem or the operating condition of the
asset. We summarize this information by a binary work-order class i € {L, H}, which captures
! Similar incentive problems may arise in home-warranty plans, stand-alone HVAC or appliance protection plans, vehi-
cle service contracts, electronics protection plans, public-sector maintenance procurement, and other extended-service
or facilities-management programs. In these applications, the supplier may be an HVAC or appliance parts vendor, a
replacement-unit supplier, a specialized maintenance contractor, or a centralized fulfillment network that supplies the
components required for fulfillment or completes authorized fulfillment tasks. The field evaluator may be a facility
manager, field certifier, authorized technician, or local service representative who observes the operational condition

of the asset, documents the evidentiary basis for authorization, and submits the work-order classification on behalf of
customers or operating units.



the authorization value, operational impact, and evidentiary support associated with the task.
A class-L work order is a low-impact or weakly justified case; for example, the component may
be noisy, intermittently problematic, or only weakly supported for replacement. A class-H work
order is a high-impact or strongly justified case for the same task; for example, the component may
affect a hospital room, a school’s heating system, a critical equipment room, or another high-value
operating environment. Let 6; denote the expected value from fulfilling a class-i work order, with
01 > 0. Because the field evaluator acts as the local representative of the customer or operating
unit in the authorization process, we model it as deriving value 6; from authorization of a class-i
work order. All parties share the belief that (1) the fulfillment cost c is drawn from a distribution
with support [c1, cy|, cumulative distribution function F, and density f; and (2) independently of
¢, the work-order class is i with probability p; for i € {L, H}, where p; + py = 1P| Throughout the
paper, a “class-i field evaluator” refers to a field evaluator handling a work order in class i.

Two distinct adverse-selection problems arise in our setting. First, the supplier has an incentive
to overstate its fulfillment cost in order to extract a larger transfer from the administrator. Second,
the field evaluator has an incentive to overstate the work-order class to increase the likelihood of
authorization. We model this classification distortion as one-sided: a class-L field evaluator may
report the work order as class H, whereas class-H work orders are assumed not to be strategi-
cally downgraded to class L. This assumption fits service networks in which high-impact sta-
tus is supported by customer-visible or operationally salient evidence—such as critical-location
designations, service-level requirements, shutdown records, safety concerns, or operating-unit
escalation. In such settings, downgrading a class-H work order would forgo clear customer or
operating-unit value and could be challenged when the supporting evidence is visible to the
administrator or other stakeholders. This assumption defines the intended scope of the model:
if class-H work orders could also be strategically downgraded, additional incentive constraints
would be needed. To discipline class-L-to-H inflation, the administrator may require the field
evaluator to submit supporting documentation, such as diagnostic reports, photographs, mainte-
nance records, teardown notes, evidence of operational impact, or technician assessments. If the
field evaluator reports the work-order class truthfully, the documentation cost is c;; if it inflates
a class-L work order as class H, the cost is ¢/, > c;, capturing the additional effort, scrutiny, and
reputational or legal risk involved in substantiating an inflated classification. We assume that doc-
umentation requests are effectively mandatory under the administrator’s network rules: refusal
2 The independence assumption reflects our focus on a standardized fulfillment task for which physical fulfillment cost
is governed by supplier-side cost heterogeneity, while the work-order class captures authorization value, operational

impact, and evidentiary support. If high-impact environments systematically changed the physical cost of fulfillment,
the model could be extended to allow class-dependent cost distributions.
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can delay or prevent reimbursement, damage the field evaluator’s standing, or jeopardize contin-
ued participation in the approved network. The administrator incurs review cost ¢, for submitted
documentation.

Beyond the adverse-selection issues described above, a cross-agent side-contracting problem
also arises: the supplier may offer report-contingent inducements to field evaluators to encourage
class-L work orders to be reported as class H, thereby increasing the probability of authorization
or the supplier’s expected net compensation under the contract. Such inducements may take the
form of reimbursing documentation or other substantiation effort, providing informal technical
support, expediting future service, absorbing customer or operating-unit costs, or offering rela-
tionship benefits. A field evaluator may accept such inducements because class-L work orders still
generate positive expected value from fulfillment, even when fulfillment is not socially efficient
(61 < ¢), and the inducement helps offset the cost of supporting the inflated classification.

The game begins with the administrator publicly committing to a mechanism

M={q:(-),mi(-), w (") Yieqruy,

where i denotes the reported work-order class. For each reported fulfillment cost ¢ € [¢;, cy] and
reported work-order class i, the mechanism specifies the probability of authorizing the work
order, g;(¢); the expected net transfer to the supplier, m;(¢); and the probability of requiring the
field evaluator to submit supporting documentation, 7;(¢). The transfer m;(¢) represents the sup-
plier’s expected net compensation under the administrator-supplier contractf] Because the sup-
plier accepts or rejects the contract before the work-order class is reported, its participation con-
straint is imposed on the expected payoff conditional on its fulfillment cost, rather than separately
for each reported work-order class. If the supplier declines the offer, the game ends immediately,
and all parties receive zero payoff. If it accepts, the supplier joins the network, reports a fulfill-
ment cost ¢, and may offer report-contingent inducements to influence the field evaluator’s class
report. The field evaluator then observes the work-order class and submits a report, after which
documentation requests, authorization decisions, and transfers are implemented according to the
mechanism. Figure [1|summarizes the sequence of moves and information flows.

We analyze the game by backward induction. Fix a supplier cost report ¢ and consider a class-L
tield evaluator. The evaluator compares the payoff from truthful reporting with that from inflating
the work order to H. We first define these reporting payoffs before any supplier-financed induce-
ment is added. If the evaluator reports truthfully, the work order is authorized with probability
3 The net transfer may include fulfillment reimbursement, work-order-handling compensation, service-level payments,
chargebacks, rebates, retainage, award or incentive payments, and end-of-period reconciliation. Thus, m;(¢) is inter-

preted as an expected net payment conditional on the submitted reports, rather than as a stand-alone physical unit
price.
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2. Supplier -
3. Field evaluator 4. Administrator
1. Administrator observes ¢ and '
. observes class i and implements
commits to M reports ¢; 3
reports 1 the mechanism

may offer inducement

Figure 1 Timeline and information flows in the administrator-supplier—field-evaluator game. Participation
decisions are omitted from the timeline and are captured by the individual rationality constraints.

q.(¢), yielding expected value 6,4 (¢). Documentation is required with probability 7;(¢), so the

expected documentation cost is ¢;7;(¢). Thus, the truthful-report payoff is
0091 (¢) — cat(8).

If instead the evaluator inflates the work order and reports class H, its expected payoff is
011 (¢) — ¢y (6),

where ¢, > ¢, captures the higher cost of supporting an inflated classification. The authorization
value remains 6; under an inflated report because the underlying work order is still a low-impact
or weakly justified class-L case; only the reported class changes, and hence the applicable autho-
rization and documentation probabilities may differ.

From the supplier’s perspective, suppose its true fulfillment cost is ¢ and it reports ¢ to the
administrator. Consider first the case in which the supplier induces a class-L field evaluator to
report truthfully. The least costly way to do so is to offer a report-contingent inducement only after
an L report, in an amount equal to the positive part of the evaluator’s payoff gain from inflating

the work order rather than reporting truthfully. Thus, the required inducement is

Y1.(6) =max {[6.9u () — cg ()] — [0Lg1(¢) — cai(€)],0}. @)
Given this inducement, the supplier’s expected payoff is
(e, 6) =pr [mL(&) = cqu(€) = ¥(O)] + pu [mu(8) — cqu(C)]. @)

Analogously, if the supplier instead seeks to induce an H report from a class-L field evaluator, the

minimum H-contingent inducement is the positive part of the opposite payoff difference:
T (€) = max{[6, 9. (6) — ca7.(6)] — [61.n(¢) — 3T (e)], 0} ®)

Because the supplier cannot observe the field evaluator’s private diagnostic and contextual infor-

mation, any positive H-contingent inducement must be paid whenever an H report is submitted,



12

including when the work order is truly class H. Given this inducement, the supplier’s expected
payoff is

iy (c, &) =mpy(8) — cqn() — Yu(@)- )

The supplier compares the expected payoff from inducing truthful L-reporting with the expected
payoff from inducing an H report, and chooses the report-contingent inducement that yields the

larger expected payoff. We denote this optimized supplier payoff by i;(c,¢), i.e.,
(¢, ¢) =max {i.(c,¢),iin(c,¢)}. )
The supplier’s cost-reporting strategy is a map

(Ps : [CL,CH] — [CL,CH], (6)

so that a supplier with true fulfillment cost c reports ¢;(c). In equilibrium, this strategy maximizes

the optimized supplier payoff il for every true cost c:
us(c) = (e, ¢s(c)) > 1:(c,8), V(c,¢) € [er, cul™ )

We normalize the supplier’s outside option to zero and impose the following individual rational-

ity constraint to ensure its participation:
MS(C) >0, Ve e [CL,CH]. (8)

The analysis above characterizes the supplier’s optimal cost-reporting and report-contingent
inducement choices for any mechanism committed by the administrator. We adopt the follow-
ing tie-breaking convention. If, after accounting for the relevant minimal inducement, the field
evaluator is indifferent between reporting L and reporting H, the tie is broken in favor of the
supplier-preferred report. If the supplier is indifferent between inducing truthful L-reporting and
inducing an H report, the tie is broken in favor of truthful L-reporting. Because a supplier with
true fulfillment cost ¢ reports ¢;(c) in equilibrium, the resulting inducement schedules can be

written as functions of ¢. Given the committed mechanism, define

V() = T1(Ps(€))  Lay(cas(0))2an(cps(c))}, and 9)

Yr(€) = Fr(Ps(€))  Lap(eps ()< (cps(c)))- (10)

Equations (9)-(10) characterize the equilibrium inducement schedules: only the inducement cor-

responding to the supplier-preferred reporting outcome can be positive, and it equals the minimal
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amount required to implement that report. Therefore, the induced report of a class-L field evalu-

ator is

L, ifi;(c,¢s(c)) > tig(c,ps(c)),
('bf(C) - { H, if ﬁLgc,gsEcgg < ﬁHEC,isEcgg. (11)

The weak inequality in the first branch reflects the tie-breaking convention in favor of truthful
reporting when the supplier is indifferent.
We next impose the field-evaluator participation constraints. For any supplier type ¢ € [c;, cy],

after the supplier reports ¢;(c), these constraints are

u(L; ) = max {041 (¢s(c)) — catiPs(c)) +71(e), 0qu(ds(c)) — g Tul¢s(c)) +vulc)}
= max {0, q1.(¢s(¢)) — caTi(¢s(c)), 0qu(ds(c)) — ¢ Tu(¢s(c))} =0, (12)
Ue(H;¢) = 0 qr(¢s(c)) — catu(¢s(c)) +vu(c) 2 0. (13)

Here u,(L;c) and u,(H;c) denote the expected payoffs of class-L and class-H field evaluators,
respectively. The equality in follows from the minimal-inducement construction: whenever
the supplier induces the report with the lower pre-inducement payoff, it compensates the class-L
evaluator exactly for the payoff difference. For a class-H field evaluator, the one-sided report-
ing assumption implies truthful reporting. Because an H-contingent inducement is tied to the
reported class rather than the evaluator’s true class, it enters the class-H participation payoff in
(13).

Finally, the mechanism is subject to feasibility constraints. For every reported fulfillment cost
¢ and reported work-order class i, the documentation and authorization probabilities must lie in

[0,1], and the expected net transfer must be nonnegative:

0<T7(6) <1, V(¢,i) € [cr,cn] x {L,H}, (14)
0<¢g:(¢) <1,  V(&i)€[er,en] x {L,H}, and (15)
m;(¢) >0, V(é,i) € [cr,cu] x {L,H}. (16)

The administrator maximizes the expected customer or operating-unit value generated by
work-order fulfillment, less expected net transfers to the supplier and documentation-review
costs, plus a fraction a € [0,1] of the supplier’s profit (Baron and Myerson|1982) | Given the equi-
librium behavior described above, a supplier with fulfillment cost ¢ reports ¢;(c). A class-L work

order is reported as ¢,(c), whereas a class-H work order is reported as H under the one-sided

4 An administrator may internalize part of the supplier’s surplus in order to sustain service-network capacity and
ensure the supplier’s continued participation.
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reporting assumption. Accounting for the corresponding inducements ;(c), the administrator’s

expected payoff conditional on ¢, denoted by U(c), is

U(©) = 1|81 0)(9:(0)) = M) (9:(0)) = ¢ Ty (9:(6))
e [0 (9:(0)) = €0 (9:(0)) = Vo (€)] |

+ it |01 (9:(0)) = M (:(€)) = € T (@:(€)) + & [ma(.(€)) = cqu(ps(e)) — 'rH(c)]J :
17)

The administrator’s problem can be written as

U=  max /CHLI(c)dF(c), (18)

{Mps,pe v YHIEQ J |,

where the feasible set () is defined by the supplier cost-reporting optimality and participation
constraints (7)-(8); the induced field-evaluator reporting rule and participation constraints (I1)-
; the equilibrium inducement schedules (9)—-(10); and the feasibility constraints (14)—(16).

The standard revelation principle cannot be invoked directly in the original game, because
the supplier may use report-contingent inducements outside the administrator’s mechanism to
influence the field evaluator’s reporting incentives. We therefore proceed in two steps. First, we
study an implementable no-side-payment benchmark in which truthful work-order classifica-
tion is sustained without supplier-financed inducements in equilibrium. Second, we formulate an
auxiliary problem that treats intended supplier-financed inducements as decision variables. This
auxiliary problem relaxes the original game, because the administrator cannot directly choose
such inducements in the contracting environment. We then show that the relaxation is tight under
class-contingent expected net transfers: by adjusting the supplier’s expected net transfer across
reported work-order classes, the administrator can make the intended inducement policy a best
response for the supplier. Hence, the auxiliary optimum is implementable in the original game

and characterizes the optimal solution to the administrator’s problem.

4. No-Side-Payment Benchmark
In this section, we study an implementable no-side-payment benchmark. We restrict attention
to direct mechanisms that induce truthful reporting by both the supplier and the class-L field

evaluator along the equilibrium path, i.e.,
¢s(c)=c, ¢.(c)=L, Vcé€lcy,chl

Because the model allows only class-L-to-H classification inflation, a class-H field evaluator has

no strategic downgrade deviation; hence, no separate class-H incentive-compatibility constraint
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is required. We further require the equilibrium supplier-financed inducement schedules to be

identically zero:
y(c) =7vu(c) =0, Vc€cL,cnl
For the no-side-payment mechanism described above to induce truthful reporting in equilib-

rium, the class-L field evaluator’s incentive-compatibility constraint is given by

Org.(c) —cati(c) >0 qu(c) —cytu(c), Yc€lcL,cnl. (19)

This constraint says that, absent supplier-financed inducements, a class-L field evaluator weakly
prefers truthful reporting to inflating the work order as class H. Under these conditions, the field-

evaluator participation constraints defined in (12) and (13) reduce to
0;9:(c) —cati(c) >0, V(ci)€[cr,cu] x {L, H}. (20)

The supplier’s payoff functions #;(c, ¢) and u(c), introduced in (5) and (7), then reduce to

ag(c,¢) =Y pi[mi(¢) —cqi(e)], V(c,¢) € e, cul?, (21)
ie{L,H}
and
us(c) = Z pi [mi(c) —cqi(c)], Vc€ler,cnl, (22)
ie{L,H}

respectively. Thus, truthful reporting by the supplier requires
us(c) >1,(c,¢), V(c,¢) € lcr,cnl (23)

To ensure that the no-side-payment mechanism is implementable, we also require that the sup-
plier not gain from a joint deviation in which it reports a cost ¢ and offers a report-contingent
inducement that leads class-L work orders to be reported as class H:

> pi[mi(c) = cqi(c)] = mu(e) = cqu() = Yu(©), V(c,€) € [er,cnl?, (24)
ie{LH}
where 7 (¢) is defined in (3).

Along the equilibrium path, conditional on the supplier’s fulfillment cost ¢, the administrator’s

payoff function defined in (17) becomes
)=} pi [91' gi(c) —mi(c) — ¢y Ti(c) +a [mi(c) — C%‘(C)]] : (25)
ie{LH}

The no-side-payment benchmark can be formulated as follows:

U=  max / " U(e) dF(e), (26)

{avaumpmp,tHEQ Jep

where the feasible set Q) is defined by (§), (I4), (15), [@6), (I9), 20), 3), and (24). The payoff
functions 1;(c, ¢), us(c), and U(c) are defined in (21), (22), and (25), respectively.

The following proposition establishes that the benchmark value U is a lower bound on U*.
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PRoOPOSITION 1. U < U*.

The following lemma shows that constraint can be omitted from the benchmark problem
without loss of optimality.

LEMMA 1. The optimal value of the benchmark problem is unchanged if constraint is omitted.
By Lemmal(I} we can aggregate the expected net transfers from the administrator to the supplier
into a single decision variable:

m(c) = Z pim;(c), Vc€lcr,chl. (27)

ie{LH}
The aggregate transfer m(c) is the administrator’s expected per-work-order net transfer to the
supplier, conditional on the supplier’s fulfillment cost c. By Lemma [, any feasible aggregate
transfer m(c) can be implemented through class-contingent net transfers that preserve m(c) and
satisfy (24).
Using the aggregate transfer m(c), the supplier’s payoff functions defined in and can

be rewritten as

A(c,e)=m(e) —c Y piq:i(6),  V(c,&) € [er,cnl’, (28)
ie{L,H}
us(c)=m(c)—c Y. piqi(c), Ve € [c, cnl- (29)
ie{L,H}

Similarly, the administrator’s conditional expected payoff defined in can be reformulated as
U(c)=—(1—a)m(c) + Z pi [0igi(c) — ¢, Ti(c) —acqgi(c)], Vc€& e, cul. (30)
ie{L,H}

The closed-form characterizations below rely on the following regularity assumption.

ASSUMPTION 1. The virtual valuation function
w(c;0)=0—c— (1—a)——=, Vcé€]c,cnHl,

is non-increasing in c.
Assumption [I)is equivalent to requiring that the cost-dependent component

F(c)

c+(1—a)—=

f(c)
be nondecreasing in c. This condition holds under several commonly used distributions, includ-
ing the uniform distribution and truncated exponential and Pareto distributions. Appendix|[EC.2]

relaxes Assumption [1} for general fulfillment-cost distributions, the same work-order screening
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problem applies after replacing the virtual valuation function w(c;6) with its ironed counterpart
and pooling supplier cost types over ironing intervals.
In the aggregate-transfer formulation, the following proposition characterizes an optimal solu-

tion to the benchmark problem when the class-L fulfillment value 6, is sufficiently low.

PROPOSITION 2. Under Assumption[l) if

. c,0
9L§1nn1{9H——fl}c;},
C

aPL

then an optimal solution to the benchmark problem is given as follows:

0
TL(C) = 0/ TH(C) = ?f ﬂ-ce[c’,ﬁ)r qL(C) = ]]-ce[cL,c')/ qH(C) = ]]-ce[cL,ﬁ)/ Ve e [CL/ CH]/ (31)
d
and
pLé+pud, c€lc,f),
m(c) = puc, celé0), (32)
0, c€e ¢ chl,

where the thresholds ¢ and ¢ are defined by

[N

=sup {c € [c,cn] : chprw(c;0;) + cpou 6, >0},

¢=sup{ce e, cn):chw(c;0u) —c, 0 >0}.

The mechanism in Proposition 2| has the following interpretation. When the supplier’s fulfill-
ment cost is low (c € [c1,¢)), both class-L and class-H work orders are authorized, and no doc-
umentation is required. When the fulfillment cost is intermediate (¢ € [¢,¢)), only class-H work
orders are authorized. In this region, documentation is required for reported class-H work orders
with probability 6, / ¢}, which makes a class-L field evaluator indifferent between reporting truth-
fully and inflating the work-order class. This region may involve inefficiency relative to the first
best: the threshold ¢ may lie below the first-best cutoff 6;, so some class-L work orders that would
be efficient to fulfill are denied authorization. Finally, when the fulfillment cost is sufficiently high
(c € [¢,cy]), neither class is authorized.

As the class-L fulfillment value 6, increases, the documentation probability 6, /c); prescribed
in Proposition 2 may exceed its upper bound of one. The following proposition characterizes the

corresponding regime in which the documentation-probability constraint binds.

PROPOSITION 3. Under Assumption[l) if

C,,GL

C,/1<0L§9H_ / ,
CaPL
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then an optimal solution to the benchmark problem is given as follows:

T7.(c) =0, Tu(c)=1lceiee), Vc€lcr,cnl,

1, ce

e, L (33)
gr(c)=<¢1—-¢,/0;, c€l0), qu(c) =< ¢,/0;, c€le),
0, ce[¢cnl, 0, c € [¢ cnl
and ) )
o é+pud)+(1—=2)¢ cele,d),
0 o;
i\« CaPH | -
m(c) _ - HL) -+ GL c, (S [C/ C)/ (34)
CiPH . VN
6, celée),
0, celecnl,

where the thresholds ¢, ¢, and ¢ are defined by

¢

sup {c € [cr, cn] : chprw(c;0,) + cppuby >0},

¢
If

sup {c € [cr, cu] s prw(c;0.) + prw(c;0y) >0},

¢

sup {c € [cr, e : chw(c;0y) — c,0, >0} .

The optimal mechanism characterized in Proposition 3| has a similar structure. When the ful-
fillment cost is low (c € [c,¢)), both work-order classes are authorized with probability one. For
intermediate costs (¢ € [¢,¢)), class-H work orders remain fully authorized. Because the class-L
tulfillment value is high relative to the cost of supporting an inflated report, even requiring doc-
umentation with probability one would not deter inflation if class-L work orders were denied
entirely. The administrator therefore authorizes class-L work orders with probability 1 — c,/6;,
making the field evaluator indifferent between truthful reporting and inflation. As the fulfillment
cost increases further (c € [¢,¢)), the administrator denies class-L work orders, requires docu-
mentation for reported class-H work orders, and authorizes reported class-H work orders with
probability c,/6,. This again leaves a class-L field evaluator indifferent between truthful report-
ing and inflation. Finally, when the fulfillment cost is sufficiently high (c € [¢, cy]), neither class is
authorized.

As 0, increases further, the class-L fulfillment value becomes high enough that screening across
work-order classes is no longer optimal. The following proposition characterizes the resulting

pooling mechanism.

PROPOSITION 4. Under Assumption|l} if

c,0
9L>9H—C7 L,
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then an optimal solution to the benchmark problem is given as follows:
T(c) =t(c) =0, qulc) =qn(c) =lecje ), m(c)=Cleee, ), Ve € e, cnl, (35)
where the threshold ¢ is defined by
¢=sup{c€[c,cy]:prw(c;O) + paw(c;0y) >0} .

Because q.(c) = qu(c) for all ¢, classification inflation has no effect on the authorization probabil-
ity; hence, no documentation is required.

Together, Propositions [2-4| characterize the optimal no-side-payment benchmark across the
parameter regimes considered above. By Proposition I} the benchmark value U provides a lower

bound on the administrator’s optimal value U* in (18).

5. Optimal Mechanism with Supplier-Financed Inducements
This section characterizes the administrator’s optimal mechanism when supplier-financed
inducements are available. Because the administrator cannot directly dictate the supplier’s report-
contingent payments to the field evaluator, we first formulate an auxiliary problem that treats the
intended payments as decision variables. This relaxation yields an upper bound on the adminis-
trator’s expected payoff. We then show that the relaxation is tight: in the contracting framework
described in Section (3, the administrator can choose work-order-class-contingent expected net
transfers to make the intended payments optimal for the supplier. Hence, the auxiliary solution
characterizes the optimal mechanism in the original game.

In the auxiliary problem, with a slight abuse of notation, for each (¢,7) € [c1,cu] x {L,H}, 7:(¢)
denotes the intended payment from the supplier to the field evaluator when the supplier reports
¢ and the field evaluator reports the work order as class i.

For a given supplier report ¢, a class-L field evaluator obtains payoff
0.q.(6) — cat(€) +7.(6)
from truthful reporting and payoff
0,91 (¢) — cytu(6) + yu(6)
from inflating the work order to class H. Therefore, when the work order is class L, the field
evaluator’s reporting rule in the auxiliary problem is

(36)

$u(2) = L, if614:(6) = cati(€) +71(€) = 0qn(8) — c4mu(€) + vu(€),
‘ H, otherwise.
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The corresponding participation constraint for a class-L field evaluator is
max{0.q.(8) — cat(€) + v(€),009u(8) — ¢yt (8) + yu(6)} >0, Vé€E [cL,cnl. (37)

Under the one-sided reporting structure, a class-H field evaluator cannot misreport. Its participa-
tion constraint is

GHqH(é) — CdTH(@) + ’)’H(é) > O, Vé e [CL,CH]. (38)

Suppose a supplier with fulfillment cost c reports ¢. Given the field evaluator’s reporting rule

¢. for class-L work orders, the supplier’s interim payoff in the auxiliary problem is

(¢, €) = pr [my,)(€) = () (€) = V() (©)] + prr [mur(€) — cqu(€) — yu(0)].- (39)

The supplier’s reporting-optimality and participation constraints take the same form as (7) and
in Section B} evaluated with the auxiliary payoff in (39).
Under the prescribed reporting rules, the administrator’s payoff conditional on a supplier ful-

fillment cost ¢ is

U(c) = 1[040 (Ps(€)) = Mg, (@5(€)) = €pTpogue) (¢5(€))
Fot (Mg, (gae)) (05 (€)) — Cpepuien (@s(C)) —'7¢4¢4w)(¢50ﬁ))]

+ 0u (011 (¢s(c)) — mu(@s(c)) — ¢pTu(@s(€)) + & (mulPs(c)) — cqul$s(c)) — WH(%(C)Z%-)

The auxiliary problem is
U= max /HU(C) dF(c), (41)
{gimi T ps.pevit €00 Jep

where (), is defined by the field evaluator’s reporting rule for class-L work orders and par-
ticipation constraints (37)-(38), the supplier’s reporting-optimality and participation constraints,
which take the form of (7) and (8) with the supplier payoff iI; defined in (39), the feasibility con-
straints (14)—(16), and the nonnegativity constraint on intended supplier-financed payments:

7i(€) >0, Y(¢i)€[cr,cu] x {L, H}. (42)

The following proposition formalizes the upper-bound property of the auxiliary relaxation.
PROPOSITION 5.
u>u.

The next lemma justifies solving the auxiliary problem by restricting attention to direct

incentive-compatible mechanisms.
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LEMMA 2. For any mechanism feasible for the auxiliary problem {@1), there exists a direct incentive-
compatible mechanism that preserves the administrator’s expected payoff. Moreover, for every c € [c1,cn],
the direct mechanism preserves the supplier’s interim payoff and the payoff of a class-H field evaluator,
and weakly increases the payoff of a class-L field evaluator. Hence, restricting attention to direct incentive-

compatible mechanisms is without loss of optimality in the auxiliary problem.

By Lemma 2} it is without loss to solve the auxiliary problem over direct incentive-compatible
mechanisms. Using the aggregate expected net transfer m(c) defined in (27), the payoff functions

can be rewritten as

u,(i,i;¢) = 6:g:(c) — cati(c) + vi(c), V(c,i) € [cr,cn] x {L,H},

(43)

u,(L,H;c) =01 qu(c) — ¢ tw(c) + yulc), Ve € [cr,cnl, (44)

as(c,€) =m(e) — {Z }Pi [cqi(¢) +7:(0)], V(c,¢) € [cr,cu]?,  (45)

us(c) =m(c) = Y pileqi(e) +7i(e)], Ve € [er, cnl, (46)
ie{L,H}

U(c):—(l—a)m(c)—i—' {Z:}p,- [(Gi—zxc)qi(c) — ¢, T(c) —zx’y,-(c)], Ve € [cr, chl. (47)

Under the one-sided reporting structure, only class-L work orders can be reported as class H.

Thus, the field-evaluator incentive-compatibility constraint is
u.(L,L;c) >u.(L,H;c), Vc€[cy,chl (48)
The field-evaluator participation constraints are
u.(i,i;c) >0, VY(c,i) € [cr,cu] x {L,H}. (49)
The supplier’s direct incentive-compatibility and participation constraints are

us(c) >14(c,¢),  V(c,€) € [cr,cnl?, (50)
us(c) >0, Ve € [cr, chl. (51)
The auxiliary problem can therefore be written in direct form as
U= max ) / ! U(c)dF(c), (52)
{lavaumrL L yHIEQ Jep

where the payoff functions u,, i, u;, and U are defined in (43)-(47). The feasible set ) is defined
by the field-evaluator incentive-compatibility and participation constraints (48)-@9), the sup-
plier incentive-compatibility and participation constraints (50)—(51), the feasibility constraints on
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documentation and authorization probabilities (14)-(15), and the nonnegativity constraints on
intended payments (42).

We now characterize the optimal solutions to the direct auxiliary problem under Assump-
tion |1} We begin with parameter regimes in which the no-side-payment benchmark mechanisms

from Section | remain optimal even when supplier-financed inducements are available.

PROPOSITION 6. Under Assumption |1} the no-side-payment benchmark mechanisms characterized in
Propositions remain optimal for in the following parameter regimes:

1. If Oy > 01 + c,0./ (chpor), O < clj, and chp;, — oo > 0, an optimal mechanism is given by (1),
BB2), and y.(c) = yu(c) =0forall c € [c.,cn).

2. If 0, +c,0./(chor) < O0u <O+ 0./pn, 0L > ¢y, and clp; — c,py > 0, an optimal mechanism is
given by B3), (34), and y.(c) = yu(c) =0 forall ¢ € [c1,cn).

3. If one of the following conditions holds: (i) 0y < 01, + c,0./(c4o1) and clor — c,pn > 0, or (ii)
O < 0.+ 0./ pn and cp, — cppu <0, an optimal mechanism is given by and vy (c) = yu(c) =0 for

all ¢ € [cr, cy).

Proposition [f identifies regimes in which the direct auxiliary problem attains the same
objective value as the no-side-payment benchmark (26). In these regimes, there exists an optimal
auxiliary mechanism with v, (¢) = yu(c) =0 forall ¢ € [c1, cp].

Outside these regimes, supplier-financed payments can increase the objective value relative to
the no-side-payment benchmark. The next proposition characterizes the first case with positive
supplier-financed payments. The resulting mechanism mirrors the two-threshold structure of the
separating benchmark in Proposition |2} class-H work orders are authorized over a larger range
of supplier costs than class-L work orders. The key difference is that, in the intermediate interval,
truthful class-L reporting is sustained by a supplier-financed payment rather than by documen-

tation.

PROPOSITION 7. Under Assumption (1} if 0y > 0 + 0,/ pn and cjo; — c,pn < 0, then an optimal
solution to is given by
T(c) =Tu(c) =vu(c) =0, yu(c) =0 Lecice), qu(c) =leer,e, qul(c) =lecie, e, Ve € [cr,cnl,
and
pLC+pué, c€lcL, @),

71’Z(C>: pLOL+pHé,C€[C_,é),
O, cE [é,CH],

where the thresholds ¢ and ¢ are defined by

c=sup{c€c,cu]:w(co.)+ 6. >0},

¢=sup{c€c,cn]:—pL0L + pnw(c;0y) >0} .
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The mechanism in Proposition [/| has the following interpretation. When the supplier’s fulfill-
ment cost is low, ¢ € [c;, ), both work-order classes are authorized with probability one, and the
mechanism uses neither documentation nor supplier-financed payments to the field evaluator.
When the fulfillment cost is intermediate, ¢ € [¢, ¢), only class-H work orders are authorized. Since
no documentation is required in this interval, a class-L field evaluator would prefer to inflate
the work order to class H in the absence of a supplier-financed payment. The auxiliary mecha-
nism instead sets y;(c) = 6;, making the field evaluator indifferent between truthful reporting
and inflation. This payment serves as a substitute for documentation as an incentive instrument
and avoids the administrator’s review cost. Finally, when the fulfillment cost is high, ¢ € [, cp],
neither work-order class is authorized, and no documentation or supplier-financed payment is
used.

The improvement in the administrator’s objective value need not come at the expense of the
supplier or the field evaluator. In some parameterizations, supplier-financed payments generate
a weak Pareto improvement relative to the no-side-payment benchmark: the supplier’s interim
payoff and the field evaluator’s conditional payoff for each work-order class are weakly higher
as well. Figure in Appendix provides a numerical illustration.

The second positive-payment case arises when 6, is high enough relative to ¢, while class-H
work orders remain sufficiently more valuable than class-L work orders. The resulting mechanism
mirrors the multi-threshold structure in Proposition (3, but now documentation and supplier-

financed payments coexist.

PROPOSITION 8. Under Assumption |1} if 0y > 01 + 0,/ pn, cyor — cpon > 0, and cj; < 0, then an
optimal solution to is given by

T(c) =vu(c) =0, Tu(c)=1lecie), 1(c)= (0L —cy) - Leepe), Ve € [cr,cnl,

]., ce [CL,é), 1, CG[CL,C\),
gr(c) =< 1—c,/0,, c€[(0), gu(c) =1 c;/0., ce ¢ o),
0, cc [5,CH], 0, (RS [C,CH],
and
c ch . ch Lo, .
07ch4_ 1—9—L oLC+ 1—0—L pHc+9—LpHc,c€[cL,c),
<1—;i>pLé+<1—;i>PHé+gipHcr CE[é,é),
— / /
mle)= o0, —cp) + (1— 24 ) e+ S puc, celee),
0 0
!/
&pHc, celee),
Or
0, c€el¢ chl,
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where the thresholds ¢, ¢, ¢, and ¢ are defined by

¢=sup{c€ [c,cn): chorw(c;0.) + copuby >0},

¢
Il

sup {c € [cr,cn] :w(c;0L) + 6, >0},

¢

sup {c € [cr,cn] i —pr0L + prw(c;0y) >0},

¢=sup {c€[c,cn):cjw(c;0n) —c,0, >0}

The mechanism in Proposition |8 can be interpreted as follows. For ¢ € [c, ¢), both work-order
classes are authorized with probability one, and the mechanism uses neither documentation nor
supplier-financed payments. For ¢ € [¢,¢), the authorization and documentation rules coincide
with those in Proposition [3; class-H work orders are fully authorized, class-L work orders are
authorized with probability 1 — ¢;/0,, and reported class-H work orders are documented with
probability one. These rules already make a class-L field evaluator indifferent between truthful
reporting and inflation, so no supplier-financed payment is needed. For ¢ € [¢,¢), only class-H
work orders are authorized, and reported class-H work orders are documented with probability
one. Absent a supplier-financed payment, a class-L field evaluator would obtain zero from truth-
ful reporting but 6, — ¢, from inflation. The auxiliary mechanism therefore sets v, (c) =0, — ¢},
restoring indifference between truthful reporting and inflation. For ¢ € [¢, ¢), class-H work orders
are authorized only with probability c)/6;, while reported class-H work orders continue to be
documented with probability one. This reduced authorization probability drives the class-L eval-
uator’s inflation payoff to zero, so no supplier-financed payment is needed. Finally, for ¢ € [¢, cp],
neither work-order class is authorized, and the mechanism again uses neither documentation nor
supplier-financed payments.

Figure in Appendix provides the analogous payoff comparison for Proposition
where documentation and supplier-financed inducements coexist. In this example, the supplier-
financed mechanism again generates a weak Pareto improvement relative to the corresponding
no-side-payment benchmark.

Propositions characterize the optimal solutions to (52). It remains to show that the relax-
ation is tight: for each solution (g;, T;, 7;, m) characterized above, there exists a mechanism feasible
for the original problem that implements the same authorization and documentation rules
(q:, ), makes it optimal for the supplier to offer the intended supplier-financed payments 7;, and
preserves the aggregate expected net transfer m(c) defined in (27).

The key implementation step is to choose, for each supplier cost report ¢, the expected net
transfers m; (¢) and my(¢) from the administrator to the supplier, contingent on the reported

work-order class. The split must first satisfy

pmp(8) + pamy(€) =m(é), VeéE [cL,cnl,
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so that the aggregate expected net transfer is preserved. These class-contingent transfers must also
satisfy the supplier’s implementation incentives. In all mechanisms characterized above, vy (¢) =
0, and 7, (¢) is the minimal payment that makes a class-L field evaluator weakly prefer truthful
reporting to inflation. The transfer split is chosen so that, conditional on a class-L work order,
the supplier weakly prefers to offer 7, (¢) and induce truthful reporting rather than induce a
class-H report. The proof of Proposition [J verifies that such a split exists for each characterized

mechanism.

PROPOSITION 9. The optimal auxiliary mechanisms characterized in Propositions are imple-
mentable in the original problem (18). Consequently,

u=u.

Proposition [J] establishes that the auxiliary relaxation is tight. The administrator need not
directly control supplier-to-field-evaluator payments: by reallocating the aggregate expected net
transfer m(c) across reported work-order classes, it can make the intended supplier-financed pay-
ments an equilibrium choice for the supplier. Thus, the no-side-payment problem in Section {4
serves as a benchmark, while the mechanisms characterized in this section solve the original prob-

lem with supplier-financed inducements.

6. Comparative Statics: Documentation Technology
This section studies how documentation and review technologies affect the optimal mechanisms
characterized in Section [} We interpret these technologies broadly: they may reduce the field
evaluator’s cost of preparing documentation for a truthful report, c,;, the cost of supporting an
inflated class-H report, c, or the administrator’s review cost, c,. For example, electronic work-
order platforms, standardized checklists, mobile photo capture, and Al-assisted report drafting
may reduce the routine burden of preparing documentation, while automated triage, duplicate
detection, and Al-assisted review may reduce the administrator’s review cost. At the same time,
some of these tools may also make weakly supported high-impact classifications easier to justify,
thereby reducing the cost of substantiating an inflated report. The distinction between these costs
is important. A reduction in review or routine filing costs lowers the cost of using documentation
as an incentive instrument, whereas a reduction in the cost of substantiating inflated reports may
weaken the screening role of documentation.

The results below are local comparative statics. That is, they apply to changes in costs that
leave the model parameters in the same policy regime. Changes that cross a regime boundary
fall outside these local results; after such a change, the optimal mechanism must be obtained by

applying the relevant characterization in Propositions to the new parameter region.
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For each work-order class i € {L, H}, let

vi= [ [0::(c) — cati(c) + 7i(c)] dF(c)

denote the field evaluator’s expected payoff in equilibrium, conditional on handling a class-i work
order, under the optimal mechanism in the relevant regime.
We consider two local cost changes. First, all documentation and review costs fall proportion-
ally:
Ca=pca, Cy=Pcy C=Pcy, pe(01].
Second, only the field evaluator’s cost of supporting an inflated class-H report falls:

A

N Al /
Ca=cy, Cp=cp C;<0y.

We begin with the regimes covered by Proposition|[f, where the auxiliary problem is solved by
one of the no-side-payment benchmark mechanisms from Section {4} Because these mechanisms
have ;. (c) = yu(c) =0forall ¢ € [c;, cy], the comparative statics follow from how documentation

and review costs affect the benchmark authorization and documentation rules.

PROPOSITION 10. Suppose the parameters lie in one of the regimes covered by Proposition|[6} so that an
optimal mechanism coincides with one of the no-side-payment benchmark mechanisms. Then the following
local comparative statics hold.

1. In the low-8, separating regime of Proposition [6f1), a proportional reduction in c4, ¢, and c, leaves
u*, Vi, Vy, and the supplier’s interim payoff us(c) unchanged for all ¢ € [c1, cy]. A reduction in c); alone,
holding c; and c, fixed, weakly decreases U*, weakly increases Vy, and has an ambiguous effect on Vy.

2. In the intermediate-8, separating regime of Proposition [6(2), both a proportional reduction in c,, c},
and c, and a reduction in c; alone, holding c, and c,, fixed, weakly decrease U*, weakly increase V;, and
have an ambiguous effect on Vy.

3. In the pooling regime of Proposition [6|3), both cost changes leave U*, V,, Vy, and the supplier’s
interim payoff us(c) unchanged for all ¢ € [cr, cp).

Proposition 10| highlights two opposing effects of technologies that affect documentation and
review costs. Reductions in review costs or routine filing burdens for truthful reports make doc-
umentation less costly as an incentive instrument. By contrast, a reduction in ¢, the cost of sup-
porting an inflated class-H report, makes inflation easier and weakens documentation’s screening
power. In the separating regimes, this weakly increases the expected payoff of a class-L field eval-
uator, but it can reduce the administrator’s objective value and leaves the effect on the class-H
field evaluator ambiguous.

We next consider the regimes in which supplier-financed payments are positive.
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PROPOSITION 11. Suppose the parameters lie in one of the regimes covered by Propositions|7|or (8} and
consider local cost changes that keep the parameters in the same regime. The following comparative statics
hold.

1. If the relevant mechanism is given by Proposition [/} then neither a proportional reduction in c4, c,
and c,, nor a reduction in c) alone, holding c; and c, fixed, has any local effect on the optimal mechanism,
the administrator’s objective value U*, the supplier’s interim payoff us(c) for any ¢ € [cL,cn], or the field
evaluator’s expected payoffs Vi and Vy.

2. If the relevant mechanism is given by Proposition (8} then each of the two cost changes considered
above—a proportional reduction in c,, ¢}, and c,, and a reduction in c}; alone holding c, and c, fixed—
weakly decreases the administrator’s objective value U*, weakly increases the class-L field evaluator’s

expected payoff V., and has an ambiguous effect on the class-H field evaluator’s expected payoff V.

Proposition[11]distinguishes the two positive-payment regimes. When the mechanism in Propo-
sition [7|applies, documentation is not used: the thresholds ¢ and ¢ are independent of c;, ¢}, and
¢, so the local cost changes considered above do not affect the mechanism or equilibrium payoffs.
By contrast, when the mechanism in Proposition 8 applies, documentation and supplier-financed
payments coexist. A lower ¢/ makes class inflation easier for a class-L field evaluator, and the
optimal response weakly increases V;, weakly decreases U*, and leaves the effect on Vi ambigu-
ous. Together with Proposition [10, this shows that documentation and review technologies are
most valuable to the administrator when they reduce routine filing or review burdens without

also lowering the cost of supporting inflated reports.

7. Managerial Implications

The analysis offers several implications for administrators of decentralized maintenance service
networks. A central message is that authorization rules, documentation requirements, and sup-
plier payments should be designed as an integrated system rather than as separate governance
tools.

First, documentation should be treated as a targeted incentive instrument, not as a default
response to classification risk. Documentation can deter classification inflation by making inflated
high-impact reports more costly for field evaluators. However, its value depends on whether
class-based screening is worth preserving. When low-impact work orders generate low value,
distinguishing low- from high-impact work orders can prevent inefficient authorization, and this
screening may be supported by documentation or by class-contingent supplier compensation.
As low-impact work orders become more valuable, maintaining sharp class distinctions becomes

more costly, and the optimal policy may soften the distinction through probabilistic authorization.



28

When low-impact work orders are sufficiently valuable, pooling becomes optimal. Thus, admin-
istrators should first evaluate whether the benefit of separating work-order classes justifies the
cost of sustaining truthful classification.

Second, supplier compensation should be evaluated not only for cost elicitation, but also for its
effect on classification incentives. A supplier may benefit from high-impact classifications because
they increase authorization likelihood or expected net compensation. Payment rules that make
such classifications more profitable can therefore unintentionally encourage suppliers to influ-
ence field evaluators. In practice, class-contingent reimbursement, service-level payments, award
fees, chargebacks, retainage, and end-of-period reconciliation should be calibrated together with
authorization and documentation rules. When class-contingent expected net transfers are feasi-
ble, compensation can be designed so that offering the intended inducements is weakly optimal
for the supplier.

Third, supplier inducements should be viewed as endogenous to contract design rather than
merely as behavior to prohibit after the fact. In service networks, inducements may take noncash
forms such as reimbursement for diagnostic effort, documentation assistance, expedited future
service, informal technical support, or absorption of customer or operating-unit costs. Some of
these practices may improve operations, but they can also lower the field evaluator’s effective cost
of supporting an inflated high-impact classification. The model therefore suggests that adminis-
trators should examine whether the contract gives suppliers a strong reason to encourage high-
impact reports. In particular, administrator-to-supplier transfers, authorization rules, and docu-
mentation or review requirements should be designed jointly so that supplier support does not
make inflated classifications attractive.

Fourth, documentation technology can have mixed effects. Technologies that reduce routine
filing or review costs can improve processing efficiency. However, if they also reduce the incre-
mental burden of substantiating inflated high-impact classifications, they may make classifica-
tion inflation easier. For example, standardized templates, automated evidence generation, or Al-
assisted documentation may reduce administrative effort while also making weakly supported
high-impact claims easier to justify. Such technologies are most valuable when they reduce rou-
tine processing costs while preserving the evidentiary burden, audit exposure, or reputational
risk associated with inflated classifications.

Overall, effective governance requires aligning all three instruments: documentation affects the
evaluator’s cost of substantiating reports, supplier payments affect the supplier’s incentive to
encourage particular classifications, and authorization probabilities determine the value of classi-

fication inflation.
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8. Conclusion

This paper studies work-order authorization in decentralized maintenance service networks. In
these networks, diagnosis, authorization, and fulfillment are separated across parties: a field eval-
uator observes diagnostic and contextual information about the work-order class, while a supplier
privately observes the fulfillment cost. This separation creates two adverse-selection problems—
cost overstatement by the supplier and classification inflation by the field evaluator—as well as
a cross-agent incentive problem: the supplier may benefit from high-impact classifications and
may therefore offer report-contingent inducements that make classification inflation attractive.
We develop a mechanism-design model to examine how an administrator should jointly design
authorization probabilities, documentation requirements, and supplier payments in this environ-
ment.

The analysis highlights a simple tradeoff: class-based screening can prevent low-value autho-
rization, but truthful reporting is costly to sustain when supplier inducements may offset the
evaluator’s documentation burden. As the value of low-impact work orders rises, the optimal pol-
icy moves from class-based screening, supported by documentation or class-contingent supplier
compensation, to probabilistic authorization that softens the class distinction, and eventually to
pooling. This progression shows why stricter documentation is not always better: documentation
is valuable only when the benefit of separating low- and high-impact work orders exceeds the
cost of sustaining truthful classification.

Supplier inducements make the design problem nonstandard because the compensation
scheme affects not only cost-reporting incentives but also the supplier’s incentive to influence
the evaluator’s reported classification. We address this issue by comparing a no-side-payment
benchmark with an auxiliary problem that treats supplier-financed transfers as decision variables.
We show that the resulting upper bound is tight in the expected-net-transfer contracting envi-
ronment: by reallocating aggregate expected net transfers across reported work-order classes, the
administrator can make the intended supplier-financed payments optimal for the supplier. Thus,
class-contingent expected net transfers can internalize supplier inducements without requiring
the administrator to observe or directly control off-contract transfers.

Our analysis suggests several directions for future research. One direction is to study richer
service networks with multiple suppliers, multiple field evaluators, or endogenous matching
between evaluators and suppliers. Another is to analyze dynamic authorization policies in which
documentation histories, prior classification behavior, and suppliers” historical cost reports affect
future authorization and payment rules. A third direction is to enrich the documentation tech-
nology by allowing documentation to generate verifiable signals, vary in precision or manipu-

lability, or differ across tools such as standardized templates, automated evidence generation,
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and Al-assisted documentation. Empirical work could examine how authorization thresholds,
documentation requirements, and supplier compensation rules affect classification behavior in

maintenance, warranty, and facilities-management settings.
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Online Appendix

EC.1. Additional Figures
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Figure EC.1 Payoff differences between the supplier-financed mechanism and the no-side-payment
benchmark as a function of the supplier’s fulfilment cost c. Panel (a) reports the supplier’s interim payoff
difference. Panels (b) and (c) report the corresponding payoff differences for field evaluators handling class-L
and class-H work orders, respectively. The model parameters are c; =0, cy =1,0;, =0.2,05 =1, a2 =0,
¢; =0.15, c[’i =02,cp=0.1,0; =03, pg =0.7,and f(c) =1forall c € [0,1].

EC.2. General Fulfillment-Cost Distributions
The closed-form characterizations in Sections [ and [5| rely on Assumption [I} which ensures that

the supplier’s virtual fulfillment cost

pacy

c)
(c

nc)=c+(1—a)

—
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Figure EC.2 Payoff differences between the supplier-financed mechanism and the no-side-payment
benchmark as a function of the supplier’s fulfillment cost c. Panel (a) reports the supplier’s interim payoff
difference. Panels (b) and (c) report the corresponding payoff differences for field evaluators handling class-L
and class-H work orders, respectively. The model parameters are c; =0, cy=1,60; =0.3,05=1,a2 =0,
¢g=0.15,c;; = 0.2, cp = 0.08, p;, = 0.3, py = 0.7, and f(c) =1 for all c € [0,1].

is nondecreasing in c. Under this regularity condition, the pointwise optimal authorization rule
satisfies the supplier monotonicity constraint. We now show that this assumption is not essen-
tial for the no-side-payment benchmark and the auxiliary supplier-financed problem. When the
fulfillment-cost distribution is irregular, the field-evaluator screening subproblem conditional on
a fixed aggregate authorization probability Q remains the same; only the supplier-cost term in the
reduced objective is replaced by its ironed counterpart.

Throughout this appendix, assume that F is absolutely continuous on [c.,cy|, with density

f(c)>0o0n (c.,cy), and that 7 is integrable.
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We use k € {LB,UB} to index two problems: LB denotes the no-side-payment benchmark, and

UB denotes the auxiliary supplier-financed problem. Define

Q(c) = prqi(c) + puqn(c),

the aggregate authorization probability conditional on supplier cost c. For each fixed Q, the
administrator chooses the class-specific authorization probabilities, documentation probabilities,
and, in the auxiliary problem, intended supplier-to-evaluator payments. We define the corre-
sponding conditional screening values as follows.

For the no-side-payment benchmark, define

B"™(Q)= max Y. pi(6:gi — cy)

AT T
st pqr+pugn=Q,
0.9 — caTe > 0rqw — T, (EC.1)
0,9; —cy1; >0, i€{L,H},
0<q<1, 0<t<1, ie{LH}.

For the auxiliary supplier-financed problem, define

B"(Q)=  max Y 0i(6igi— T — )

WAHTLTHALYE (T
st pugL +ouqu = Q,
OLqr — caT + vL > 00qy — CyTa + Y1, (EC.2)
0:g; —caTi +7: >0, ic{L H},
0<¢i<1, 0<7<1, >0, ie{LH}.

Thus, B*¥(Q) and BY®(Q) are the value functions of the conditional field-evaluator screening
problems at aggregate authorization probability Q. They measure the maximal authorization
value, net of administrator review costs and, in the auxiliary supplier-financed problem, net of
intended supplier-to-evaluator payments. The supplier’s virtual fulfillment cost is subtracted sep-
arately below through the term 77(c)Q(c). Because the objective and constraints are linear, convex
combinations of policies feasible at Q; and Q, are feasible at AQ; + (1 — A)Q, and deliver the
corresponding convex combination of objective values. Hence B and BY? are concave on [0, 1].

By definition of 77, we have w(c;0) = 6 — 5(c). After normalizing the highest-cost supplier’s
information rent to zero and substituting the envelope condition, both problems can be written in
the generic form

VE=  max /” [B(Q(c)) — 5(c)Q(c)] dF(c), ke {LB,UB}, (EC3)

Q(+) non-increasing .J¢;
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where V'® = U and VY8 = U. After this normalization, the only remaining constraint that links
supplier cost types is the monotonicity of Q(c); all work-order classification, documentation, and
field-evaluator incentive constraints are embedded in the frontier B*.

To state the ironing result, let z = F(c) and let C(z) = F!(z) denote the cost quantile function.
Define the virtual fulfillment cost in quantile space by

_z
f(C(z)
with endpoint values defined by one-sided limits when needed. Let

R(z) = /OZ ij(s)ds, (EC.5)

and let R" denote the lower convex envelope of R on [0, 1], i.e., the greatest convex minorant of R

7(z) =C(2) + (1 - a) z€(0,1), (EC.4)

satisfying

The ironed virtual fulfillment cost is any nondecreasing measurable selection from the subdif-
ferential of R':
n'(z) €9R'(z), z€(0,1). (EC.6)

Equivalently, 7'(z) = £ R'(z) wherever R is differentiable, with arbitrary subgradient values at
nondifferentiability points and endpoint values chosen by one-sided limits when needed. These
choices at nondifferentiability points do not affect the integrals below. A maximal open interval
(a,b) is an ironing interval if R(z) > R(z) for all z € (a,b). On every ironing interval, R’ is affine
and 5 (z) is constant.

The next proposition characterizes optimal aggregate authorization schedules and the asso-
ciated mechanism components for the no-side-payment benchmark and the auxiliary supplier-

financed problem, without imposing Assumption

PROPOSITION EC.1. Under the absolute-continuity conditions maintained above, for each k €
{LB, UB}, there exists an optimal aggregate authorization schedule Q* obtained as follows. For each cost

quantile z € [0,1], choose

Q'(z) € argmax {B*(Q) — 1'(2)Q}, (EC7)

Qel0,1]
with a measurable selection that is non-increasing in z and constant on every ironing interval. Given QF,

choose a solution to the corresponding frontier problem or with Q = Q*(F(c)) to obtain
the class-specific authorization probabilities, documentation probabilities, and, in the auxiliary supplier-
financed problem, intended supplier-to-evaluator payments. The agqregate expected administrator-to-
supplier transfer is recovered from the envelope condition after normalizing the highest-cost supplier’s net
payoff to zero:

mh(e) = GHe) + [ QU (Fw)) dy + cQ(F(@)), (EC.8)
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where G**(¢) =0 and
G (c) = pry1(c) + pryn(c).

Proof of Proposition Fix k € {LB,UB}. We first establish the properties of the frontier B*.
For every Q € [0,1], the feasible sets of the frontier programs and (EC.2) are nonempty:
setting q;, = gy = Q, 7. = Ty = 0, and, for BY®, 7, = yy = 0, satisfies all constraints. The feasible
set for B'® is compact. The feasible set for BVP is unbounded as written because the ;s have no
explicit upper bound. However, for any fixed (g1, qu, T, T ), the objective is weakly improved by
choosing the smallest nonnegative (7, vy ) satisfying the field-evaluator incentive and participa-
tion constraints. Since (qr,qu, 7o, Tu) € [0,1]*, these minimum required payments are uniformly
bounded. Hence, without changing the value of BV?(Q), we may impose a sufficiently large upper
bound on the 7;’s. With this restriction, the feasible set is compact and the optimum defining
BYB(Q) is attained.

We next show that each frontier is concave. Fix Q;,Q, € [0,1] and A € [0,1], and let Q, =
AQq + (1= A)Qs. For j=1,2, let x/ be an optimal solution to the program defining Bk(Q]-), where

= (q.,4},7,7l,) for k=LB and x' = (4}, 4,7}, 7}, 7., 7)) for k = UB. Because all constraints in
(EC.1) and are affine and the bound constraints define convex sets, the convex combination
x* = Axt + (1 — A)x? is feasible for the same frontier program at aggregate authorization prob-
ability Q,. Since the objective is linear in the decision variables, the objective value of x* equals
AB*(Q1) + (1 — A)B¥(Q,). Therefore,

B*(Qa) > ABY(Q1) 4+ (1= A)BY(Q,),

which proves that B is concave on [0,1].
Next, consider the reduced formulations. For the no-side-payment benchmark, after normal-
izing the highest-cost supplier’s information rent to zero, the supplier envelope characterization

implies that incentive compatibility is equivalent to the monotonicity of
Q(c) = prqr(c) + puqn(c),
with the aggregate transfer recovered from the supplier envelope formula
m(e)= [ QW) dy +¢Q(o).

Substituting the envelope condition into the administrator’s objective gives

[7 X el - gu)dE ).

‘L ie{L,H}
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For any fixed c, the contribution of (g1, qu, T, T ) is bounded above by B**(Q(c)) — 1(c)Q(c), and
this bound is attained by choosing a solution to (EC.I). Hence, the no-side-payment benchmark
is equivalent to (EC.3) with k = LB.

The same argument applies to the auxiliary supplier-financed problem after applying the enve-

lope condition to the supplier’s net transfer m(c) — G(c), where

G(c) =pryL(c) + purn(c).

After normalizing the highest-cost supplier’s net payoff to zero, the corresponding administrator-

to-supplier transfer is
CH
)+ [ Q) dy+eQ(e).

Substituting out m gives

[7 X el - gue) - mie)dF(e),

‘L ie{LH}

so the auxiliary supplier-financed problem is equivalent to (EC.3) with k = UB. Standard
measurable-selection arguments allow the frontier maximizers to be selected measurably as func-
tions of Q(c).

We now solve the generic problem. Change variables from cost ¢ to quantile z = F(c), and write
Q(z) for Q(C(z)). The problem becomes

M@= [ [B(Q6) - 1(2)Q0)] &, (EC9)
subject to Q(z) being non-increasing. Let
D(z) = R(z) — R(z).

Then D(z) >0, D(0) = D(1) =0, and the ironing intervals are the connected components of {z €
(0,1) : D(z) > 0}. Moreover, since R'(z) =7(z) and (R")'(z) = 5'(z) almost everywhere,

~ I
D'(z) =1(z) =1 (2)
almost everywhere. Hence, for any non-increasing Q, viewed as a function of bounded variation,

/olﬁ(Z)Q(Z) dz = /01 7'(2)Q(z) dz + /01 Q(z)dD(2).

By Stieltjes integration by parts,

/01 Q(z)dD(z) = [D(2)Q(2)], — /01 D(z)dQ(z).
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The boundary term is zero because D(0) = D(1) = 0. Therefore,

[ 120G d= [ 1'@)0E) d - [ Didoc). (EC.10)

Since dQ is a non-positive Stieltjes measure and D(z) > 0, the last term on the right-hand side of

(EC.10) is nonnegative. Therefore, for every feasible Q,

FQ < [ [BRE) - 1'(:)0() d= EC1)

Moreover, the inequality is tight whenever Q is constant on every ironing interval, because then
all variation in Q occurs only where D(z) =0, so fol D(z)dQ(z) =0.

For each z, let Q¥(z) solve the pointwise ironed problem (EC.7). Since R’ is convex, i'(z) is
nondecreasing in z. Because B is finite and concave on the compact interval [0, 1], the pointwise
argmax correspondence is nonempty and compact-valued. A measurable monotone selection can
be obtained, for example, by selecting the largest maximizer at each z. To see the monotonicity,
take z; < z,, write 17, = 51'(z;), and choose Q; € argmaxo{B*(Q) — 1;Q} for j = 1,2, with i5; < p,.

Pointwise optimality implies

BY(Q1) — mQi1 = B(Q2) — mQa,
Bk(Qz) - 772Q2 > Bk(Ql) - 772Q1-

Adding these inequalities yields
(112 = m)(Q1 — Q2) > 0.

Thus any maximizer at the lower virtual cost is weakly larger than any maximizer at the higher
virtual cost whenever 77, > ;. If 1 = 175, the pointwise objective is the same at both quantiles,
so the selection can be chosen constant. In particular, Q* can be chosen to be constant on every
ironing interval.

For this choice of QF, inequality is tight. Pointwise optimality gives, for every non-
increasing feasible Q,

Q) < [ max {B(Q) — ' (2)Q} dz = 1(Q")
0 Oelo1]

Thus QF is optimal for the generic problem. The class-specific authorization probabilities, docu-
mentation probabilities, and intended supplier-to-evaluator payments are obtained from the cor-
responding frontier problem at Q = Q*(F(c)). The transfer formula follows from the same
envelope condition used in the no-side-payment benchmark and the auxiliary supplier-financed
problem, with G'*®(c¢) =0 and G"®(c) = pryr(c) + puyu(c).

Finally, if Assumptionholds, then 7j(z) is nondecreasing, so R is convex. Hence, R' =R, i’ =
i, and there are no ironing intervals. The characterization therefore collapses to the pointwise

characterization used in the regular case. O
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Proposition shows that Assumption [1|is a regularity condition for solving the no-side-
payment benchmark and the auxiliary supplier-financed problem by pointwise maximization.
When the fulfillment-cost distribution is regular, 7(z) is nondecreasing, R is convex, and hence
R'=R and ' = 7. The ironed characterization then reduces to the regular-case pointwise mech-
anisms characterized earlier. When the distribution is irregular, the administrator pools supplier
cost types over ironing intervals by assigning them the same aggregate authorization probability.
Conditional on that aggregate authorization probability, the work-order screening instruments
are chosen from the same frontier B as in the regular case. The proposition characterizes V'®
and V'5; applying an ironed auxiliary solution to the original side-payment game requires the

corresponding class-contingent transfer-splitting implementation step, as in the regular case.

EC.3. Proofs of Sectiond
Proof of Proposition[l] Let

M ={q:(c),qu(c),mc(c), mu(c),t(c), tu(c)}

denote a feasible solution to the optimization problem (26). Construct a mechanism for the origi-

nal problem by setting

M ={q.(c),qu(c),mv(c), mu(c), Tu(c), Tu(c), vL(c), vu(c), P (c), de(c)},
where
Y(c) =vu(c) =0, ¢(c)=c, ¢.(c)=L, Vcé€|c,cnl
By the constraints defining (), the constructed mechanism M is feasible for the original opti-
mization problem (18). Along the equilibrium path, M coincides with M and involves no side
payments, so the two mechanisms generate the same objective value. Hence, every feasible no-
side-payment mechanism is feasible for the original problem, implying U < U*. O

Proof of Lemma Consider any mechanism
M = {Gi(c),i(c), T:(c) bietrmycelepen]
that satisfies all constraints of the no-side-payment benchmark except (24). Define

M= {di(c),mi(c), ti(c) Yieqrmy,cele, cnlr

where
qi(c) = gi(c), V(c,i) € [cr,en] x {L,H},
T:(c) = Ti(c), V(c,i) € [cr,cu] x {L,H},
ting (¢) = ritg (c) + f}me(c), Ve € [er, cnl,

ﬁiH(C):O, Ve e [CL/CH]-
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The supplier’s payoff function defined in is the same under the two aforementioned mecha-
nisms, i.e.,
Y o [(@) —cqi(@)] = Y} pi[i(6) —cqi(e)], V(&) € [eenl?,
ie{LH} ie{L,H}

satisfying its incentive constraints automatically. Since the administrator’s monetary transfers to
the supplier do not affect the field evaluator’s incentives, it remains weakly optimal for the field
evaluator to report its type truthfully by construction. It remains to verify constraint (24), which
follows from the fact that, under M, the right-hand side of is negative, while the nonnegativ-
ity of the left-hand side implies the desired inequality.

It is straightforward to verify that all remaining constraints are satisfied under M, thereby
ensuring its feasibility. Since the administrator’s expected payoff remains the same, this completes
the proof. O

The following lemma is standard in static mechanism design, and we state it here for complete-

ness.

LEMMA EC.1. Let

Z pigi(c)

ic{L,H}

When the supplier’s payoff functions are given by and R9), the incentive compatibility constraint (7)
holds if and only if

Q(c) non-increasing, and (EC.12)
m(c) = us(cy) + /CCH Q(y)dy+cQ(c), Vce e, cn). (EC.13)

Moreover, without loss of optimality, we can focus on mechanisms satisfying us(cy) = 0.
Proof of Lemma See Proposition 5.2 on page 66 of Krishna| (2009). [

PROPOSITION EC.2. The optimization problem is equivalent to the following:
max / Y. P [(91‘ —c—(1- a)jjéii) gi(c) — c,,Ti(c)] dF(c), (EC.14)

lavan o iteQec Jer (T

where Qg is determined by (14), (15), (19), (20), and (EC.12).

Proof of Proposition The objective function follows from substituting m using (EC.13), i.e.,

/CH{ (1 —a)m(c)+ Y pilfigi(c) —c,m(c) — acqi(c)]}dP(c)

ie{L,H}

- / { (1-a [HQ<y>dy—cQ<c>+ ) pi[eiqxc)—cpn(c)]}dﬂc)

ie{LH)}
/CL 1€§H}Pl [(9,« —c—(1- a)FEED q:(c) — C,,Ti(c)] dF(c).

Invoking Lemma completes the proof. ]
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We first simplify the pointwise problem underlying the characterization results. Fix c and write
w;(c) =w(c;6;) fori € {L, H}. In any pointwise optimum, 7, (c) = 0: lowering 7, (c) improves the
objective and relaxes both the field-evaluator incentive constraint and participation constraint
([20). We can also restrict attention to g (c) > g.(c). If gu(c) < q.(c) and wy(c) > 0, raising qu(c)
to g, (c) weakly improves the objective and preserves feasibility. If i (c) < g.(c) and wy(c) <0,
then wy (c) < 0, so lowering q;.(c) to gi(c) weakly improves the objective and preserves feasibility.

Hence, with g (c) > q.(c), the field-evaluator incentive constraint requires

T(c) > ‘jg[qH<c> — (0],

Because documentation is costly, this constraint binds whenever g (c) > g.(c), so

The feasibility constraints (14)—(15) then imply

gu(c) —qu(c) <d, wheredzmin{l ¢ }

-4
7 GL
The participation constraints are automatically satisfied because ¢ > c¢; and 6y > 6,. Sup-

pressing the argument c, the pointwise problem is therefore equivalent to

OSqLngﬁ);quLgda(cmL +b(c)qn, (EC.15)
where
_ CppHQL
a(c) =prw(e;00) + 77—,
d
c,0
b(c) =pu {w(c;eH) — ’;/L} _
d
Let

S(c)=a(c)+b(c) =pLw(c;0L) + prw(c;0y).

Under Assumption (1} the functions a(c), b(c), and S(c) are non-increasing in c. The proofs below
compare the extreme points of the pointwise problem (EC.15). In each case, the induced aggregate

authorization probability
Q(e) = prg(c) + puqn(c)

is non-increasing, so the supplier monotonicity constraint (EC.12) is satisfied. We use the conven-
tion that, if a cutoff-defining set is empty, the corresponding cutoff is ¢;, and if the set is the entire
support, the corresponding cutoff is cy; thus boundary cases are handled by allowing intervals to

be empty.
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Proof of Proposition @ In this regime, 0, < ¢}, so d = 1. Since the pointwise feasible set in (EC.15)
already imposes 0 < g, < gy <1, the constraint gy — g, < d imposes no additional restriction. The

feasible set in the (q.,gu)-plane is therefore the triangle with vertices
(0,0), (0,1), (1,1).

The corresponding objective values in (EC.15) are 0, b(c), and S(c) = a(c) + b(c), respectively.

By the definitions of ¢ and ¢, a(c) > 0 on [c;, ¢), while b(c) > 0 on [c, ). The condition

CpeL

!/
CaPL

0L <0n —

implies ¢ < ¢. Hence, for ¢ < ¢, both a(c) and b(c) are nonnegative, so S(c) > b(c) and S(c) > 0;
the vertex (1,1) is optimal. For ¢ < ¢ < & we have a(c) <0 <b(c), so b(c) > S(c) and b(c) > 0; the
vertex (0,1) is optimal. For ¢ > ¢, both a(c) and b(c) are nonpositive, so (0,0) is optimal. Thus the

optimal authorization rule is

QL(C) =1cq QH(C) = lcce.
Using the binding form of the field-evaluator incentive constraint (19), the documentation rule is

0
TL(C) = 0, TH(C) = 7,[‘:H-c’§c<5/
d

as presented in (31).
The induced aggregate authorization probability is

1, cé€c,f),
Qlc) =4 pu, c€[60),
0, celécnl,

which is non-increasing in c. Applying the envelope formula (EC.13) gives

m(c) = pré + pud, c€ e, @),
m(c) :pHé, (S [C/',é),
m(c) =0, ce [ cnl

The candidate therefore satisfies the monotonicity constraint (EC.12) and solves the pointwise
problem (EC.15) for every c. Hence, it is globally optimal for (26). O

Proof of Proposition In this regime, 0, > ¢/, so d = c,;/0; < 1. The feasible set of (EC.15) has
vertices

E,=(0,0), Ei=(1,1), E;=(1-4d,1), E;=(0,d),
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with objective values
Vo(c) =0, Vi(c)=S5(c), Valc)=(1—d)a(c)+0b(c), Vs(c)=db(c),

respectively. The condition
c p 0 L

!
CaPL

implies the ordering ¢ < ¢ < ¢, where ¢, ¢, and ¢ are the thresholds at which a(c), S(c), and b(c)

0L <

cross zero, respectively.
For ¢ < ¢, wehave a(c) >0, S(c) >0, and b(c) > 0. Thus

Vi(c) — Va(c) =da(c) >0, Vi(c) = V3(c) =a(c) + (1 —d)b(c) >0,

and Vi (c) > Vo(c). Hence, E; is optimal.
For ¢ <c¢ < ¢ wehave a(c) <0, S(c) >0,and b(c) > 0. Since

Va(c) — Vi(c) = —da(c) >0, Va(c) — Va(c) =(1—4d)S(c) >0,
and Vi(c) = S(c) —da(c) > 0= Vy(c), the vertex E, is optimal.
For ¢ <c < ¢, wehavea(c) <0,S5(c) <0,and b(c) > 0. Then
Vs(e) =Va(e) = =(1=d)S(c) 20, Va(c) = Va(c) = db(c) — S(c) >0,

and V5(c) > Vo(c). Hence, E; is optimal.

Finally, for ¢ > ¢, both a(c) and b(c) are nonpositive, and hence S(c) < 0. Therefore, V;(c) <0,
V2(c) <0, and V5(c) <0, so Ey is optimal. This gives the authorization and documentation rules
in (33).

The aggregate allocation is

1, c€le, ),
_J1—pd, c€lo),
Qle) = ond, celée),
0, ce [C,CH],

which is non-increasing because d < 1. Applying (EC.13) yields

m(c) = d[ Lé+ <:l—1>cv+pHé], c € [cL,€),
m(e) = (1 d)e + dput, cel6),
m(c) =dpnuc, celée),
m(c) =0, c€ ¢ cnl

Substituting d = ¢/, /0, gives (34). Since the candidate solves the pointwise relaxation and satisfies

monotonicity, it is globally optimal. O
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Proof of Proposition Let A =6y — 0. The condition in the proposition is equivalent to

CpGL

prA <

Ca
Consider the pointwise problem (EC.15). Since the problem is linear, it suffices to compare the

vertices of its feasible set. Using the value of d defined above, if d < 1, the feasible set has vertices
Ey= (0,0), E, = (1,1), E, = (1 — d,l), E; = (O,d).

If d=1, then E, = E; = (0,1), so the same notation covers the triangular boundary case by allow-

ing duplicate vertices. The corresponding objective values are
Vo(c)=0, Vi(c)=S(c), Va(c)=(1—d)a(c)+0b(c), Vi(c)=db(c).
Using w(c;0n) — w(c;01) = A, we can write
w(c;0y) = S(c) + pLA, w(c;0.) =S(c) — puh.
Therefore,

c,0
0(6) = puS(e) + pu | 2 — pud| 2 puS(c),
d

and

b(e) = pu [S(€) + pud = L] < pu(c),

d
where both inequalities follow from p; A <¢,0,/c}.

By the definition of ¢ and Assumption (I} we have
S(c) >0 forcec,C), S(c) <0 forcelC cnl,

up to payoff-irrelevant tie cases at the cutoff.

First consider ¢ € [c1,¢). Then S(c) > 0, and the inequality a(c) > p.S(c) implies a(c) > 0. Hence
Vi(c) = Va(c) =S(c) — [(1 = d)a(c) + b(c)] =da(c) > 0.
Also, Vi(c) = S(c) > 0= Vy(c). Finally, since b(c) < puS(c),
Vi(c) = Va(c) =S(c) —db(c) > S(c)(1 —dpn) >0,

because d <1 and py < 1. Therefore, E; = (1,1) is optimal for ¢ € [c;, ¢).
Now consider ¢ € [¢,cy]. Then S(c¢) < 0. The inequality b(c) < pyS(c) implies b(c) < 0. Hence

Vi(c) =5(c) <0, Vi(c) =db(c) <0.
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Moreover,
Vo(c)=(1 —d)a(c) +b(c) =(1—d)S(c) +db(c) <0.

Thus E, = (0,0) is optimal for ¢ € [¢, cp].

The pointwise optimum is therefore pooling:

qL(C) = qH(C) = T¢; <c<e

Since both work-order classes are authorized with the same probability, the field-evaluator incen-
tive constraint holds without documentation. Because documentation is costly, the optimal
documentation rule is

7.(c) = tu(c) =0.

The induced aggregate authorization probability is

Q(c) =prqr(c) +puqu(c) = Lo <ccer
which is non-increasing. Applying the envelope formula (EC.13) gives
m(c) =¢- 1 <cee-

Thus the candidate satisfies the supplier monotonicity constraint (EC.12), solves the pointwise
problem (EC.15) for every c, and is globally optimal for the benchmark problem (26). O

EC.4. Proofs of Section5

Proof of Propositionp}  The auxiliary problem relaxes the original side-payment problem
(18): it allows the administrator to specify the intended supplier-financed payments -y; directly,
subject to (42). In the original problem, by contrast, the administrator specifies only the mech-
anism (g;,m;, T;), and any side payments to field evaluators must be chosen by the supplier in
equilibrium. Therefore, any equilibrium outcome attainable in the original problem, together with
its equilibrium side-payment schedule, is feasible for the auxiliary problem and yields the same
objective value. Maximizing over this larger feasible set gives U > U*. O

Proof of Lemma[2] Let

M = {qL/ qH/ 7/hL/ mH/ F’EL/ ;E'H/ ’7L/ ’T/H/ qSSI Qﬁe}

denote any feasible mechanism for the auxiliary problem #I). We construct a direct mechanism
that asks the supplier to report its fulfillment cost and asks the field evaluator to report the work-

order class. For each supplier type c, let

a(c) = ¢e(¢s(c))
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denote the on-path report of a class-L field evaluator under M. Define the direct mechanism by

91(¢) = o) (s(€)), q(c) = du(¢s(c)),
my(c) = 1ta(e) (§s(c)), my(c) = iy (¢s(c)),
7€) = Tu(e) (P (¢)), H(c) = Tu(Ps(c)),
71(6) = Yate) (5(€)), Tr(c) =Tu(ds(c)),
¢s(c) =c, ¢e(c) =L

The direct mechanism preserves the class-H outcome induced by M after the supplier’s equilib-
rium report. For a class-L work order, truthful report L is assigned the outcome that M assigned
to the on-path report a(c). If a(c) = L, the class-L field evaluator’s incentive constraint follows

from the on-path optimality of a(c) in M:
0.4.(c) — cati(c) +71(c) = 0ugu(c) — cytu(c) + vu(c).

If a(c) = H, then by construction q;(c¢) = qu(c), 17.(c) = tu(c), and 7. (c) = yu(c). The payoff from
truthful report L then exceeds the payoff from report H by

(¢}, —cq)tu(c) >0.

Thus the class-L field evaluator’s incentive constraint holds. Moreover, the class-L payoff is
unchanged when a(c) = L and weakly higher when a(c) = H, while the class-H payoff is pre-
served by construction.

Now consider the supplier. For any true cost ¢ and reported cost ¢, the supplier’s payoff from
reporting c in the direct mechanism equals its payoff in M when following the reporting strategy
¢s(c). Since ¢.(c) is optimal in M,

Y. pi[mi(c) —cai(c) — 7i(c)]

ie{L,H}

= 0L [1Ta() (s(€)) — CGae) (Ps(€)) — Fae) (Ps
> 01 [1ta(e) (Ps(€)) — cfiae) (Ps(8)) — Vae) (s
= Z pi [mi(€) — cqi(¢) — 7i(¢)]-

ie{LH}
Thus supplier incentive compatibility holds. Supplier participation is preserved because the sup-
plier’s interim payoff is preserved.
By construction, the direct mechanism reproduces the on-path authorization rule, documenta-

tion rule, expected net supplier transfer, and intended supplier-financed payment induced by M.



eclé

Hence, the administrator’s expected payoff and the supplier’s interim payoff are preserved. The
class-H field evaluator’s payoff is preserved, while the class-L field evaluator’s payoff is weakly
higher, so the participation constraints remain satisfied. Therefore, the constructed direct mecha-

nism is feasible and establishes the direct-representation result. O

PROPOSITION EC.3. The optimization problem is equivalent to the following:
CH

max Y i [w0(c:6) i(0) — ¢, 1(e) — (o)) dF(e), (EC.16)

lavan o vLvn}eQec Jer (T

where Qg is determined by the feasibility constraints [[4)-(15), the nonnegativity constraints [42), the
field-evaluator incentive constraints (8)—(49), and the monotonicity constraint (EC.12).

Proof of Proposition The proof proceeds along the same lines as those of Lemma and
Proposition[EC.2} and is omitted for brevity.

We use the same pointwise notation as in the no-side-payment benchmark: fix ¢, suppress the
argument ¢, and write w; = w(c; 6;) fori € {L, H}. Since wy > w;, we may restrict attention to gy >
qr- If gy < g1, then either raising g to g, when wy > 0, or lowering g, to gy when wy < 0, weakly
improves the pointwise objective. Also, 7, = 0 in any optimum, because lowering 7; improves the
objective and relaxes the field-evaluator incentive and participation constraints (48)—(49).

Let

x=0.(qu —qr) >0
denote the gross gain to a class-L field evaluator from inflating the work order as class H. With

71, = 0, the class-L incentive constraint becomes
CyTu + Yo — Y > X.
We first show that 7y = 0 without loss of optimality. Let
X' =ty

denote the portion of the incentive gap closed through documentation. Since 7y < 1, we have
x' < ¢/ Moreover, it is never optimal to use documentation to close more than the gap x, because
documentation is costly and any excess documentation can be reduced without weakening the

class-L incentive constraint. Hence, we can restrict attention to
0 <x' <min{x,c,}.
For any such x’, class-H participation is satisfied even with vy = 0, which follows from

X <x=0.(gy —q.) <6.qn
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and therefore
x' QLqH
Ongy — CaTu = Ouqu — Cd? > 0uqdu — Ca o >0,
d d

where the last inequality follows from 8y > 0, and ¢; < ¢). Thus vy is not needed for class-H

participation. Since yy is costly and tightens the class-L incentive constraint, we set vy = 0.

Given an incentive gap x, define ¥ (x) as the least expected cost of deterring class-L inflation:
T@)Em?{%MﬂH+PmITﬁH+7LZ%OSTHﬁlﬂhZO}- (EC.17)
TH/TL

Here, documentation for reported class-H work orders closes ¢t units of the class-L incentive
gap and costs c,0 Ty in expectation, while the supplier-financed payment 7, closes the remaining

gap and costs p; 7y, in expectation. Thus,

¥(x)= min {C”"Hx' +pu(x— x’)} .

ng’gmin{x,c‘;} C’/j

Solving this one-dimensional minimization yields

pLX, if czor — cppn <0,
c i .
Y(x)= ”C{/)H X, if ¢} — cp,py >0and x < ¢, (EC.18)

d
cpor +pr(x —cy), if cjor — cpon >0and x > ).

Having shown that 7, = 0 and yy = 0 are without loss of optimality, fix an authorization pair

(gL, qu) with 0 <g; < gy < 1. The remaining choice is how to close the class-L incentive gap

x=0.(qu —q1)

at minimum expected cost. By definition of ¥, this minimum cost is ¥ (x). Therefore, after replac-
ing the documentation and incentive-payment subproblem by its value ¥, the pointwise problem
reduces to

max —oLwrqr + PHWHH — Y (HL(qH — qL)) . (EClg)

0<q<qn<1

The candidate mechanisms below solve for every c. Their induced aggregate autho-
rization probability Q(c) = p1q.(c) + puqu(c) is non-increasing, so the monotonicity constraint
is satisfied.

Proof of Proposition[e] We use the pointwise formulation (EC.19). We prove the three parts by
comparing the objective values of the vertices.

First consider Part 1. Since cjp; — c,pn > 0 and 6, < ¢, we have x = 6, (quy — q.) < ¢, for all
feasible (g;,qn). Hence, the cost of closing the incentive gap ¥ (x) reduces to the documentation

cost (cppn/cy)x. The feasible set has vertices

Eo=(0,0), E =(1,1), Ey=(0,1),
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with values

WO =0, O =S),  Vale)=pu wlcu) ~ TE|

where S(¢) = pLw(c;01) + puw(c; 0y). The adjacent differences are

cp,pub c,0
Vile) = Valo) =puw(eion) + P, a(e) = Va(e) = pu [wlcit) — L
d d

These expressions cross zero at the thresholds ¢ and ¢ in Proposition [2, The condition 0y > 6, +
0./ (chpr) implies ¢ < ¢. Hence, for ¢ € [c;,¢), both adjacent differences are nonnegative and
E; is optimal; for ¢ € [¢,¢), Va(c) > Vi(c) and Va(c) > Vi(c), so E, is optimal; and for ¢ € [¢, ¢y,
both V;(c) and V,(c) are nonpositive, so Ey is optimal. Thus the no-side-payment mechanism in
Proposition 2} with ¢, = vy =0, is optimal for the auxiliary problem. This proves Part 1.

Next consider Part 2. Suppose co; — c,py >0, 0, > ¢}, and

9L+77L§9H§9L+ﬁ-

c,0
CaPL PH

Let d =c)/6, <1. Notice that gy — q; = d is the kink at which the cost function ¥ changes slope.
Hence, the objective is linear on each of the two regions
P ={0<q.<qu<1,qu—q.<d}

and

Pt={0<q.<qu <1, gu—qy. >d}.

The vertices of P~ are
E,=(0,0), Ei=(1,1), E;=(1-4d,1), E;=(0,4d),
and the vertices of P are
E,=(1—d,1), E;=(0,1), Es=(0,d).
Thus it is enough to compare the five candidate points
E,=(0,0), Ei=(1,1), E,=(1-4d,1), E;=(0,1), E;=(0,d),

with duplicate vertices allowed when d = 1.
The points Ey, E;, E;, and E, are exactly the candidate points from the no-side-payment point-
wise problem in Proposition 3| The only additional candidate is the full-separation point E; =

(0,1), which is implemented with 7y =1 and 7, = 0, — ¢},. Its value is

Vs(c) = puw(c;0) — cpor — pr(0r — ).
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The adjacent no-side-payment candidates E, and E, have values
Va(¢) = pr(1 — d)w(c;6.) + prw(c;0n) — cppn,

and
Vi(c) =dprw(c;0u) — cpon-

A direct comparison gives
Vs(c) = Va(e) = —pu(1 —d) [w(c; 00) +6.],

and
Vs(c) = Vi(e) = (1 —d) [prw(c; 0n) — prb1] -

If w(c;0.) + 6, >0, then V5(c) < Va(c). If w(c;01) + 6, <0, then
ZU(C} QH) = 'CU(C,' QL) -+ 9H — GL < GH — 29L/
and therefore

PHW(C} 9H) - PL9L < PH(9H - 29L) - PL9L = PH(GH - 9L) -0, <0,

where the last inequality follows from

0 <0, + O
OH
Hence, V;(c) < Vi(c). Therefore, the full-separation candidate E; is dominated by one of the no-
side-payment candidates for each c.

It follows that the auxiliary pointwise problem reduces to the no-side-payment pointwise prob-
lem in this parameter region. The interval-by-interval comparison in Proposition {3| therefore
applies: the optimal point is E; on [c;,¢), E; on [¢,¢), Ey on [¢,¢), and Ey on [¢,cy]. Hence, the
mechanism in Proposition |3, with 7y, = vy = 0, remains optimal for the auxiliary problem. This

proves Part 2.

CpBL
oL’
The no-side-payment proof of Proposition | shows that, among the no-side-payment candidate

It remains to prove Part 3. First consider case (i), where cjo; — c,0p > 0 and 0y < 6; +

vertices, the pooling vertex (1,1) is optimal whenever S(c¢) > 0, and the no-authorization vertex
(0,0) is optimal whenever S(c) < 0.1If 6, < ¢}, then x =0,(qy — q.) < ¢} for every feasible autho-
rization pair (g1, qn ). Hence, the auxiliary pointwise problem coincides with the no-side-payment
pointwise problem, and the pooling mechanism remains optimal.

Now suppose 8, > ;. Thend = ¢ /0, < 1. Since c;p; — c,pn > 0, the cost function ¥ is piecewise

linear, with a possible kink at gy — q;, = d. The kink points (1 —d, 1) and (0,d) are already among
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the no-side-payment candidates considered in Proposition [ by the no-side-payment pooling
proof, they are dominated by either the pooling point (1,1) when S(c) > 0 or the no-authorization
point (0,0) when S(c) < 0.

Thus, the only candidate in the pointwise problem not already covered by the no-side-payment
comparison is the full-separation point (0, 1), which is implemented with 7y =1 and 7y, =6, — ¢},
Since cp;, — cppy > 0 implies
c,01 0,

7 S GL + —
CaPL PH

0L +

the maintained condition in case (i) implies

ou <6+t
OH

The domination argument in Part 2 then rules out the full-separation point (0,1). Hence the pool-
ing mechanism in Propositiond, with v, = vy = 0, remains optimal in case (i).

Now consider case (ii), where cj0; — c,oy <0 and 0y <0, + % In this case, the cost function
is given by ¥(x) = p.x. Thus, the only possible competitor to pooling or no authorization is the

full-separation point (0,1), whose value is
Vs(c) = prw(c;0n) — oo
When S(c) > 0, the pooling vertex (1,1) dominates (0,1), because
5(c) = Va(e) = pr[w(c;00) + O] = p1 [S(c) + 6L — pu (61 — 61)] >0,

where the inequality follows from 6, < 6, + 6, /py. Hence (1,1) is optimal whenever S (c) >0.

When S(c) < 0, the full-separation point has nonpositive value:
Va(c) = puS(c) + pr[pn(0n — 0L) — 0] <0.

Thus the no-authorization vertex (0, 0) is optimal whenever S(c) < 0. Therefore the pooling mech-
anism in Proposition[d}, with ¢y, = vy = 0, is optimal in case (ii). This proves Part 3 and completes
the proof. [

Proof of Proposition E} Since c;p; — c,pn < 0, the objective function is linear, and the feasible set
has vertices

E,=(0,0), E =(1,1), E=(01),

with values

Vo(c) =0, Vi(c)=prw(c;0.) + prw(c;0n), Vi(c)=ppw(c;0n) — prbr.
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The threshold ¢ is the point at which
Vi(e) = Va(e) = prlw(c; 01) 4 01]

crosses zero, while ¢ is the point at which V;(c) — Vo(c) crosses zero. The condition 0y > 6, + 6./ pn
implies ¢ < ¢.

For c € [c1,¢), we have Vi(c) — V3(c) > 0. Since ¢ < ¢, we also have V;(c) > 0 = V;(c). Hence,
E; = (1,1) is optimal on [c,¢). For c € [¢,¢), we have V;(c) — V3(c) <0and Vs(c) > 0= V,(c), so
E; = (0,1) is optimal. For ¢ € [¢,cy|, we have V3(c) <0, and because ¢ > ¢, also Vi (c) < V5(¢) <0.
Thus E, = (0,0) is optimal.

The implementation has 7, = Ty = vy = 0. On [¢,¢), the gap is x = 0, so . = 0;; outside this

interval, the gap is zero and 7y, = 0. The induced aggregate authorization probability is

which is non-increasing. The aggregate expected payment m can be recovered as follows:

m(c) = pL¢ + pué, c € e, @),
m(c) = pr0L + pué, celcd),
m(c) =0, c € [é cnl.

The candidate mechanism solves for every c and satisfies the monotonicity constraint
(EC.12), it is globally optimal for the auxiliary problem. O

Proof of Proposition Here c/,o; — c,pop > 0and ¢, <0;. Letd =c,/0, <1. The kink in ¥ occurs
at gy — q. = d. The pointwise objective is piecewise linear, so it suffices to compare the vertices of

the induced polyhedral subdivision:
EOZ(O,O), Elz(l,l), Ezz(l—d,l), E3:(0,1), E4:(O,d>,

allowing duplicate vertices when d = 1. Their objective values are

I
s
)
S
N
\H
e
=
N—
|
a
=
o
)
|
e
=
~
>
=
|
o
0
:./



ec22

The adjacent differences are

1
= o [caprw(c;01) + cppnbL],

Vile) = Vale) =
Va(e) = V() = pu(1 — d) [ao(c;6,) + 1],
Vs(c) — Vi(e) = (1 — d)[—pr0r + prw(c; 0n)],
Vie) = V(o) = P2 [ehao(c;0) — 1]

The four thresholds ¢, ¢, ¢, and ¢ are the zero-crossings of these adjacent differences, respectively.

Assumption [I]gives single crossing, and the conditions in the proposition imply

N
IN

c<c<e.

Indeed, ¢ < ¢ and ¢ < ¢ are both equivalent to cjp;, — c,py > 0, while ¢ < ¢ is equivalent to 6 >
QL + 9L /pH

For c € [¢1,¢), all four adjacent differences above are nonnegative, so

Hence, E; = (1,1) is optimal. For ¢ € [¢,¢), the first adjacent difference is nonpositive and the

remaining three are nonnegative, so
Va(c) 2 Vile),  Va(e) 2 Vs(c) 2 Vale) = Vo(e),

and E, = (1 —d,1) is optimal. For ¢ € [¢,¢), the first two adjacent differences are nonpositive and

the last two are nonnegative, so
Vi(c) 2 Va(c) =2 Vile),  Va(c) = Vi(e) = Vo(o),

and E; = (0,1) is optimal. For ¢ € [¢,¢), the first three adjacent differences are nonpositive and the

last one is nonnegative, so
Vi(c) = Vs(c) > Va(c) > Va(c), Vi(c) = Vi(c),
and E,; = (0,d) is optimal. Finally, for ¢ € [¢, cy], all four adjacent differences are nonpositive, so
Vo(c) = Va(e) =2 Vs(c) = Va(c) = Vi(e),

and E, = (0,0) is optimal. These interval-by-interval comparisons give the authorization proba-

bilities stated in the proposition.
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The values of Ty and -y, follow from (EC.18). For E;, no deterrence is needed. For E, and E,,
the gap is x = ¢/}, so the mechanism sets 74 =1 and <, = 0. For Ej;, the gap is x =0, > ¢}, so the

mechanism sets 7y =1 and 7y, = 0, — c},. Therefore
(c) =vu(c) =0, Tu(c) =leciee), vi(c) = (0L — ) Leefee)-

The induced aggregate authorization probability is

1, c € [cL,6),
1—pd, c€l(0),
Q(c) =< pn, celée),
ond, celed),
0, cel¢ cql,

which is non-increasing. The aggregate expected payment m can be recovered as follows:

m(c) =¢+pr (1—?) (&—¢) +pu [c‘—é+gf<c~—a)], c€le,f),
L
m(c) = [PL (1—g>+pH]C+pH [C—C+9d( é)], celéo),
m(c) = pr(0L — c4) + pn [C+ 9L( 5)} , ce¢e),
m(c) = e, celee),
6L
m(c) =0, cel¢enl

This matches the proposed mechanism. Since it solves (EC.19) for every cost c and satisfies the
monotonicity constraint (EC.12), it is globally optimal for the auxiliary problem. [
Proof of Proposition[9)  Let g;(c), Ti(c), vi(c), and m(c) denote one of the optimal mechanisms

characterized in Propositions In all of these mechanisms,
r)/H(C) = 0/ VC € [CL/ CH]/

and
1) = [01qn(c) — citu(c) — Ouqu(c) + cati(c)]”
Thus 7y, (c) is the minimal payment that makes truthful class-L reporting weakly optimal.
We construct a mechanism for the original side-payment game that uses the same authoriza-
tion and documentation rules ¢;(c) and 7;(c). If p, = 0, there are no class-L work orders, so the
construction is straightforward. Suppose p; > 0. Define the work-order-class-contingent expected

net transfers to the supplier by

my(c)=0,  mi(c)=—2, Vc€lc,cul
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Then
ol (¢) + puntly () = m(c),
so the aggregate expected net transfer to the supplier is preserved on the equilibrium path.
Fix a supplier with fulfillment cost ¢, and suppose it reports ¢. If the supplier induces a class-L

field evaluator to report truthfully, the least costly payment is 7, (¢), paid conditional on an L

report. Under the proposed transfer split, the supplier’s expected payoff from this continuation is

oL [my(€) —cqr(e) = vL(6)] + pu [my(8) — cqu(e)] = m(¢) — c[oL4e(8) + puqu(€)] — pryL(0).

Because vy = 0, this is exactly the supplier’s payoff from reporting ¢ in the auxiliary direct prob-

lem. Therefore, supplier incentive compatibility in implies

m(c) —c[owqi(c) + puqu(c)] — pryi(c) = m(e) — clorqr(¢) + puqu(€)] — pryi(¢),

for all (c,é) € [cr, cul*
Now consider a deviation in which the supplier reports ¢ and induces class-L work orders to
be reported as class H. The minimum payment needed for this deviation is ¥4(¢), defined in (3).

Since all work orders are then reported as class H, the supplier’s payoff from this deviation is
miy(€) — cqu(€) — Fu(€) = —cqu(€) — u(¢) <0.
Supplier participation in the auxiliary problem implies

m(c) = clprqu(c) + puqnu(c)] — pryi(c) 2 0.

Hence, no supplier type can gain by inducing class-L work orders to be reported as class H.
Because any payment above the minimum required to induce a given report only lowers the
supplier’s payoff, it is sufficient to consider the two minimal payment schemes above: v, for
truthful class-L reporting and % for inflated class-H reporting.

It remains to verify field-evaluator incentives. Given the supplier’s payment 7. (c), a class-L

tield evaluator weakly prefers truthful reporting because

01q1(c) — cati(c) +vr(c) = Orgu(c) — cytu(c).

A class-H field evaluator cannot misreport by assumption, and its participation constraint is
unchanged because y(c) = 0. Class-L participation is also preserved because the field evaluator
receives the same payoff as in the auxiliary mechanism.

Finally, the aggregate expected net transfer to the supplier is preserved by construction, the

authorization and documentation rules are unchanged, and the supplier makes the same expected
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incentive payment as in the auxiliary mechanism. Therefore, the administrator’s payoff is the
same as in the auxiliary problem. The characterized auxiliary mechanism achieves U in the origi-

nal side-payment problem. Since Proposition[5establishes I > U*, we conclude that
u=u.
This completes the proof. O

EC.5. Proofs for Section

Proof of Proposition The proof follows directly from the mechanisms in Proposition [6] We
consider the three cases separately.

First consider the low-6, separating regime in Proposition[6(1). If

Ca=Pea,  Cy=Pcy & =Py
and the mechanism remains in the same regime, then the thresholds
é¢=sup {c:ciprw(c;0;) + c,pubr >0}
and
¢=sup {c:chw(c;0y) —c,0, >0}

are unchanged because both defining inequalities are multiplied by . The documentation proba-

bility in the separating interval becomes

R oL
Tu(c) = -,
" =g
and the review cost becomes fc,, so the expected review cost
GL . CpGL

2,2 (c) = Be,—L =
) =Poge =g,

is unchanged. Similarly, the class-H field evaluator’s documentation cost is unchanged:
PPN 9L CdQL
Catu(c) = Beag: = —-
Pea <

The authorization rule, aggregate authorization probability, and supplier transfer are unchanged.

Hence all payoffs are unchanged.
Now suppose only the inflated-report documentation cost c;; varies, holding c; and ¢, fixed. Let
é(ch), ¢(cy), and U*(c};) denote the corresponding thresholds and optimal objective value.
In the low-8; separating regime, the administrator’s expected payoff is
c,0L
Ca

c’(c”i) CV(C,;)
(e =pu | wl(ei0) AE(E) +pu [ wle0n) dF(C) — pu it [FE(E) — F(E(€l))]
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When the thresholds are interior, differentiating with respect to ¢}, gives

A [ovntetepon) +ou 2] sleten 252
+pu [otetc)iom) — 2] ) S50
T on S [F(E(e) — Fle(e).

A

d)
The first two terms vanish by the definitions of the thresholds:
cyorw(é(cy);01) + cppub =0, cyw(&(cy); 0n) — L =0.

Therefore,
du=(c c,0 Y v
AULCD) _ p, 90 p(e(c))) — F((E))] 2 0.
dc), (ca)

Hence, decreasing c; weakly decreases the administrator’s expected payoff. The calculation above

assumes interior cutoffs. Boundary cutoffs can be handled by the corresponding one-sided deriva-
tive; if a cutoff is locally pinned at ¢, or cy, its derivative term simply drops out.
Next consider the intermediate-0; separating regime in Proposition [p(2). Under a proportional

cost change, the thresholds ¢, ¢, ¢ remain unchanged, while
C/
a(p) =B,
L

Using the reduced objective, the optimal objective value can be written as
U (g) = [ lpuo(ci6n) +puro(ci00)] 4F(C)
A (1 = B wlcitn) + puro(cion) ~ Poucy | 4F(0)
+/ OH [ (c;0n) — ﬁc,,} dF(c).

Differentiating with respect to B gives

dﬁéﬁ) :/; [_péf’;w(c?gL) —pHc,,] dF(c) +/;pH [;’/zw(c;()H) _cp} dF(c).

On [¢,¢), the definition of ¢ and monotonicity of w(c; 0, ) imply

coorw(c;01) + cppubr <0,
and hence the first integrand is nonnegative. On [¢, ¢), the definition of ¢ implies

cyw(c;0n) — cp0r >0,
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so the second integrand is also nonnegative. Therefore

du-(p)
p 20

Thus, a proportional reduction in documentation-related costs, corresponding to a decrease in j,

weakly decreases the administrator’s expected payoff in this regime.

The class-L payoff is
Vi(B) = 6.F(¢) + (61 — Beg) [F(€) — F()],

which is decreasing in B. Therefore, decreasing  weakly increases V. The class-H field evalua-

tor’s expected payoff is

Vi) = uF(€) + (6 — o) [F(2) — FI&)) + B (S = ) [F(e) ~ F).
Differentiating with respect to g yields

dVu(B)
dp

The first term is nonpositive, while the second term is nonnegative since c/,0y /60, > c,. Hence, the

= —cy[F(¢) — F(¢)] +< 5 _Cd> [F(¢) — F(¢)].

sign depends on the relative sizes of the intervals [¢,¢) and [¢, ¢), as well as on the filing cost ¢;.
To see that either sign can arise, consider a uniform fulfillment-cost distribution on [0, 1] with

a=0,s0w(c;0) =60 —2c. Let
GL = 04, GH = 09, oL = 025, O = 075, Cz/i = 02, Cp =0.02.

These parameters satisfy the conditions of the intermediate separating regime, and the thresholds
are

¢=0.26, ¢ =0.3875, ¢=043.

If ¢; = 0.15, then

Vi 015(0.3875 — 0.26) + <

dg

Thus, in this case, a proportional reduction in documentation-related costs, corresponding to a

02-09

— 0.15) (0.43 — 0.3875) = —0.006375 < 0.

decrease in B, increases the class-H field evaluator’s payoff. If instead c; = 0.05, with all other

parameters unchanged, then

Vi 00503875 — 0.26) + <

dp

Thus, in this case, the same proportional cost reduction decreases the class-H field evaluator’s

02-09

— 0.05) (0.43 — 0.3875) = 0.010625 > 0.

payoff, confirming the effect on Vy; is ambiguous.
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Now suppose only the inflated-report documentation cost ¢} varies, holding c; and ¢, fixed.
Let ¢(c}), ¢(cy), and U*(c}) denote the corresponding thresholds and optimal objective value;
the threshold ¢ is independent of cj;. A reduction in the cost of substantiating an inflated report
corresponds to a decrease in c).

In the intermediate separating regime, the administrator’s expected payoff can be written as

é(ch) / é
lﬁ@”:m[/ dw@ﬂgda@+<1—z>/bqumyw@ﬂ
cr J (e
i

—%PH[[juKGGH)dF@)+_ 'Ld%)w(aeH)dF(Q«—cp(F@(%))—lxéﬁQ»)'

L

When the thresholds are interior, differentiating with respect to ¢}, gives

dLZC(;;) = [C’é?w(é(c;);&) +CPPH:| f(é(c;))dg(c?)
+pu [;iw(é(c;);GH) — c,,] f(a(c;))d;(c?)

& e(cy)
—&/ mwmﬂ@+@/dwm%mnq
0L Jee,) 0r Je

The first two terms vanish by the cutoff equations
cuorw(é(cy);01) + cpoub =0, cyw(e(cy);0n) — ¢, =0.

Hence

x (Al & &(ch)
du¢”=/ Lﬁﬁmwﬂdﬂd+/d[m%@ﬁﬂdﬂq
dey AR : 0,

On [é(c}),¢), w(c;0L) <0,and on [¢,¢(cy)), w(c;01) > 0. Therefore,

dUu*(c) >0,
de, —

That is, decreasing c; weakly decreases the administrator’s expected payoff. The calculation above
assumes interior cutoffs. Boundary cutoffs can be handled by the corresponding one-sided deriva-
tive; if a cutoff is locally pinned at ¢, or cy, its derivative term simply drops out.

The class-L field evaluator’s expected payoff is
Vi(cq) = 0uF (é(ci)) + (61 — cq) [F(€) — F(&(ca))]-

Differentiating gives

D — (et G5~ 1F(E) — Fleleh)]

The cutoff equation for é(c;) implies
dé(cy)
dc),

<0.
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Hence, we have
dVi(cy)
dc),

and a reduction in ¢/ weakly increases the payoff of a class-L field evaluator.

<0,

The class-H field evaluator’s expected payoff is

Valel) = OuF(€(6)) + (8 — ca) [F&) = F(e(e)] + (7 — ) [Fe(el)) ~ F(@)

Differentiating gives

dVH(C:i) 20 dé(cii) GH Ny, v CZiGH NV
) cop(ete) gt + G P — )+ (52 — o) Flete) 5o

The first term is nonpositive, while the latter two terms are nonnegative when the corresponding
intervals are nonempty. Therefore the sign is not determined in general.
To see that either sign can arise, consider a uniform fulfillment-cost distribution on [0,1] with

a=0,s0w(c;0) =60 —2c. Let
0,=04, 04=0675, p.=02, py=038, ¢, =0.02, ¢;=0.10.

These parameters satisfy the conditions of the intermediate separating regime for both ¢, = 0.2

and c; = 0.3. The thresholds are

.01 .004
ey =02+ 228 w031, e(e)) = 03375 — 20

Cy Cy

Substituting these expressions into the derivative of the class-H field evaluator’s payoff gives

dVu(c,) 297 1

dc, 6400 500(c,)?’

When ¢, =0.2,

dVu(c,) 297 1
= - = —0.00359375 < 0.
dc, 6400 500(0.2)2 <

Thus, at ¢, = 0.2, reducing ¢}, increases the payoff of a class-H field evaluator. By contrast, when

c;=0.3,

dVi(c) 297 1
dc, 6400 500(0.3)

Thus, at ¢; = 0.3, reducing ¢}, decreases the payoff of a class-H field evaluator. Therefore, the effect

5 ~0.02418 > 0.

of reducing c; on Vy is ambiguous.
Finally, in the pooling regime in Proposition [6[3), the optimal mechanism uses no documenta-

tion and no supplier-financed payments:

T(c) =tu(c) =rr(c) = vu(c) =0.
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The pooling threshold depends only on

pLT/U(C,' QL) + pr(C; OH)/

which is independent of ¢, cj, and c,. Hence both cost changes leave the mechanism and all pay-
offs unchanged. O
Proof of Proposition We begin with the first part of the proposition. Under Proposition[7] the

optimal mechanism satisfies

7.(c) = tu(c) = vu(c) =0, YL(c) = Ol cce),

where

c=sup{c:w(c;6.)+ 6, >0}

and

¢=sup{c: —pr0. + puw(c;0y) >0}.

Neither threshold depends on ¢, ¢, or c,, and the mechanism uses no documentation. Therefore,
as long as the parameters remain in the same regime, either cost change has no local effect on the
optimal mechanism or on the equilibrium payoffs of the participants.

Next, we prove the second part of the proposition, where the mechanism is the one character-

ized in Proposition [8} First consider the proportional change

¢a = Bea, &y = Bcy, &y = By

The thresholds ¢ and ¢ depend on the ratio ¢, /), while ¢ and ¢ do not depend on documentation
costs. Therefore, all four thresholds remain unchanged under proportional scaling, as long as the
parameters remain in the same regime. In this regime, the partial-authorization probability is
d(B) = B¢,/ 0., and the incentive payment on [¢, ¢) is 6, — Bc).
Using the optimal mechanism in Proposition[7] the administrator’s expected payoff can be writ-
ten as
¢

U (B) = [ louw(eiu) + prwo(c; ) dF(c)

# [ [or (1= 52 wie00) + pusw(cs0n) ~ o, | ap(e
+ /cf lonw(c;0u) — Bouc, — pr(6r — Bcy)] dF(c)
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Differentiating with respect to B yields

du-(g) _ /; |:_pgf’/leU(C;9L) - pHcp] dF(c) + /; [o.¢; — prc,] dF(c) + /:pH |:;’/1?/U(C,'9H) - cp} dF(c).

L

T A

On [¢, ¢), the definition of ¢ and the monotonicity of w(c;0;) imply
cporw(c;0.) 4 cppuby <0,

so the first integrand is nonnegative. On [¢,¢), the second integrand is nonnegative by the given

condition
CaPL — Cppr 2 0.

On [¢,¢), the definition of ¢ implies
cyw(c;0n) —c,0. >0,

so the third integrand is also nonnegative. Hence

du-(p)
TR

implying that a proportional reduction in documentation-related costs, corresponding to a

decrease in B, weakly decreases the administrator’s expected payoff.

The class-L field evaluator’s payoff is
Vi(B) = 6.F(¢) + (61 — Bey) [F(¢) — F(O)],

which is decreasing in 8. Hence a proportional cost reduction weakly increases V. The class-H

field evaluator’s expected payoff is

C,IjQH

Vi) =T (€) + (6 — pes) [F(2) — FI&)] + B (S — ) [F(e) — F).

Differentiating with respect to B gives
dVy
dp

The first term is nonpositive, whereas the second term is nonnegative because ¢/, > c; and 6y >

C'IiGH

_— [F(é)—F(c’)]+< . —cd> [F(¢) = F(e)].

6.. Hence the sign depends on the relative lengths of the intervals [¢,¢) and [¢,¢), and is not
determined in general.

To see that both signs can arise, consider a uniform fulfillment-cost distribution on [0,1] with
a=0. Then w(c;0) =6 — 2c. Let

6,=04, 6y=12, p, =03, puy=07 ;=02 ¢,=0.05.
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These parameters satisfy the conditions of Proposition |8, and the relevant thresholds are
¢=03167, ¢=04, ¢=0.5143, ¢=0.5500.

If ¢; = 0.05, then

Y 0.05(0.5143 — 0.3167) + <

dp

Thus, in this case, a proportional cost reduction, corresponding to a decrease in p, decreases the

02-1.2
04

— 0.05> (0.5500 — 0.5143) = 0.0098 > 0.

class-H field evaluator’s payoff. If instead ¢; = 0.18, with all other parameters unchanged, then

Y 018(0.5143 — 0.3167) + (

dp

Thus, in this case, the same proportional cost reduction increases the class-H field evaluator’s

02-1.2
0.4

- 0.18) (0.5500 — 0.5143) &~ —0.0206 < O.

payoff, confirming that the effect on Vy is ambiguous.
Now consider a reduction in c}; alone, holding ¢, and c, fixed. Let é(c};), ¢(c};), and U*(c}) denote
the corresponding thresholds and optimal objective value. The thresholds ¢ and ¢ are independent
of ¢);. Using the optimal mechanism in Proposition |8, the administrator’s expected payoff is
, é(cl) & c
u(c) = / lorw(c;01) + punw(c;0un)] dF (c) + /( ) [pL (1 — 0“’) w(c;0.) + prnw(c;0n) — pHcp} dF(c)
éley L

cL
/

¢ ¢(ch) c
+ [ lprwo(cion) — puc, — pu(B — ) AF(@) + [ pu [ejw@;em - ] dF(c).

When the thresholds are interior, differentiating with respect to ¢}, gives

) [ravietcyion) + pue, | et 252 +ps [giw<é<c;>;9H> ~q] fleten) S5

+/C [—wc@L)]dF +/pLdF +/ [ w(c; 9H):|dF(C)~

The first two terms vanish by the cutoff equations

cuorw(é(cy);01) + cppub =0, cyw(é(cy); 0n) — b =0.

Hence

W) [ [ Lo are)+ [onare+ [ [Bragnn]| arc)

«
The first integrand is nonnegative on [¢(c}),¢), the second term is nonnegative, and the third

integrand is nonnegative on [¢,¢(c})). Therefore

du-(c,)
dc),

>0,



ec33

meaning that decreasing c; weakly decreases the administrator’s objective value.

The class-L field evaluator’s payoff is
Vi(cq) = 0uF(E(ca)) + (61 — cq) [F(¢) — F(¢(cq))]-

Differentiating with respect to ¢ yields
dV C/ / L / 2/ 12 PN 4 !/
L) g p(ete ) — [F@) — Fle(e).
d
Since the cutoff equation for ¢é(c};) implies ¢'(c};) <0, we have

dVL (C;)
dc),

<0.

Thus a reduction in ¢, weakly increases V.
Finally, the class-H field evaluator’s expected payoff is

CQQH

) [F(e(e)) - FC@),

where ¢ and ¢ are independent of ¢, while ¢ and ¢ depend on ¢),. Differentiating with respect to ¢/,

Vi(cy) = 0uF(¢(cy)) + (0 — ca) [F(¢) — F(é(c))] + <

yields

o) B e Y L de)
T = e (€l TGt + G IF(e(e) — o)) + (7% — o) plete)

The first term is nonpositive, while the latter two terms are nonnegative when the corresponding

intervals are nonempty. Therefore, the sign is not determined in general.
To see that either sign can arise, consider a uniform fulfillment-cost distribution on [0,1] with

a =0, so that w(c;0) =6 — 2c. Let
0,=04, Oy=1, p.=02, py=08, c,=004 c4=0.15.

These parameters satisfy the conditions of Proposition 8|for both ¢, = 0.2 and ¢/, = 0.3. The thresh-

olds are
.032 .
() =02+ 292 o4 c—045,  e(c)—05— 2008
cl Ca
Hence
d .04
Vit _ 195 008
dc; (Qj)
When ¢, =0.2, ( )
dVy 0.04(0.15
dc’ 0.125 0.2 0.025< 0

Thus, at ¢, = 0.2, a reduction in ¢ increases the class-H field evaluator’s payoff. By contrast, when
c;=0.3, v (0.15)
H 0.04(0.15
=0125 - —————
dc 0.3
Thus, at ¢, = 0.3, a reduction in c; decreases the class-H field evaluator’s payoff, confirming the

~0.0583 > 0.

effect of reducing c; on Vy is ambiguous. [
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