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Many jurisdictions in Europe foresee the opportunity to allow the use of pay-forperformance (outcome-based) contracts in lawyer-client relationships, via the socalled contingent/conditional fees. In this article, we analyze the welfare implications of such fee regimes -regarding their effects on litigation outcomes -by modeling the lawsuit as an auction. The criteria for regime comparison are litigation costs, lawyers' profits, and parties' incentives to reach a pre-trial settlement. The main result shows that switching from hourly to outcome-based fees may increase the trial costs and the lawyers' profits, and enhance the likelihood of settlement (by decreasing the litigants' expected utilities at trial). This last effect may challenge an important argument in favor of pay-for-performance contracts, that is the objective of promoting access to justice, which is an overriding public policy motivation behind the introduction of these remuneration systems.

Introduction

In civil lawsuits, compensation schemes in which lawyer's fees depend on the trial's outcome are an increasing feature of judicial systems. In the US, for instance, it is very common for plaintiffs to compensate their lawyers with contingent fees, implying that the attorney gets a share of the judgement if her client wins and nothing if he loses.1 Indeed, 92%-98% of individual plaintiffs and 85%-88% of corporate plaintiffs retain their lawyer on a contingency basis in American tort and contract litigation cases (Emons and Fluet, 2016). In Europe, such 'no win -no fee' agreements were strictly forbidden for a long time since pactum de quota litis was not allowed by the ethical code of the European Association of Lawyers. However, market pressure has led the UK -followed by Belgium and the Netherlands -to implement outcome-based payment contracts via the so-called conditional fees, whereby the lawyer receives an upscale premium in case of winning and nothing if the case is lost. Both contingent and conditional fees pay for performance, by compensating the lawyer with a higher fee if the lawsuit is successful, however the former provides a percentage of the trial award while the latter implies a reward unrelated to the adjudicated amount.

Following this feature, our purpose is to conduct a comparative analysis of the respective fee regimes (i.e. hourly, contingent, conditional fees, and combination of them) regarding their effect on litigation outcomes. The criteria for regime comparison are litigation expenses, trial costs, lawyers' profits, and parties' incentives to settle.2 Following the seminal paper of [START_REF] Baye | Comparative analysis of litigation systems: An auction-theoretic approach[END_REF], this objective is addressed by modeling the litigation process as an all-pay auction in which the legal ownership of a disputed asset is unknown to the court. 3 In other words, the tribunal observes only the quality of the case presented by each litigant who may influence the judgement by hiring an attorney presenting arguments and evidence. With this framework in place, we show that the introduction of pay-for-performance remuneration systems may decrease litigation expenditures, increase both attorneys' profits and trial costs, and enhance pre-trial settlement incentives (by decreasing the litigants' expected payoffs at trial). This last effect may be viewed as socially desirable by implying that less cases go to trial, but it may also challenge an important argument in favor of outcome-based fee systems, that is the objective of promoting access to justice by enabling liquidity-constrained people to get legal advice (which was a central motivation highlighted by governments having introduced these remuneration mechanisms). Indeed, as mentioned by [START_REF] Rickman | The reform of legal aid in england and wales[END_REF], promoting the use of such compensation schemes would allow to facilitate the transfer of a wide range of civil lawsuits from the legal aid system to the private sector. This issue is overriding from a welfare perspective since the legal aid mechanism consumes substantial public ressources.

For example, legal aid spending increased by 65% in France between 2000and 2010, and by 635% in the UK between 1984[START_REF] Gray | The reform of legal aid[END_REF][START_REF] Gray | The reform of legal aid[END_REF][START_REF] Lambert | Litigation with legal aid versus litigation with contingent/conditional fees[END_REF].

In this context, the main contribution of the present paper is twofold. First, we think that our insights may contribute to the growing policy debate in some European countriessuch that France, Germany, Italy or Spain -over the opportunity to follow the US/UK tendency, and then allow the use of pay-for-performance remuneration mechanisms. 4 Indeed, compensation contracts between litigants and their lawyers may influence a variety of decisions along the litigation flow (including the choice between settlement and trial, and the incentives to expend resources resources in the case), and analyzing this influence may be interesting for policy makers who are in the position of selecting the regime that will serve the jurisdiction better. Following our results, it is clear that jurisdictions face a trade-off and regime selection should depend on the objective which is considered as the most valuable socially.

Second, the present analysis may also contribute to the discussion existing in literature over the respective merits of the different fee regimes. Indeed, we argue that our results shed new light on the possible influence of contingent/conditional fees in litigation process, since the previous literature has mostly addressed the use of these arrangements as a way to improve the lawyer-client relationship. Following this perspective, many papers show that pay-for-performance contracts may alleviate the moral hazard problem by inciting the lawyer to exert effort (see, e.g., [START_REF] Danzon | Contingent fees for personal injury litigation[END_REF][START_REF] Hay | Contingent fees and agency costs[END_REF]Emons and Garoupa, 2006;[START_REF] Wang | The optimality of contingent fees in the agency problem of litigation[END_REF], while some other papers consider these fee schedules as a way to share the risk more efficiently between the attorney and her client (Emons, 2017). Indeed, under outcome-related fees, some of the risk incurred at litigation is shifted from the more riskaverse client to the -presumably -less risk-averse lawyer, due to the fact that it is easier for her to diversify the risks from trials [START_REF] Posner | Economic Analysis of Law[END_REF]. To the best of our knowledge, our article is the first one to emphasize the impact of such a broad range of lawyer remuneration schemes (i.e. hourly, contingent and conditional fees, and combination of them) on both incentives to settle, litigation expenditures, trial costs and lawyers' expected payoffs, and so by considering an environment with incomplete information. For example, Hyde (2006) (resp. Baik and[START_REF] Baik | Contingent fees versus legal expenses insurance[END_REF] analyze the implications of conditional (resp. contingent) fees on parties' expenses, but they neglect the possibility of pre-trial settlement. This assumption may seem somewhat puzzling given that, in practice, a large number of disputes do not rise the level of lawsuit and end in settlement. Furthermore, total expenditure depends not only on the expenditure per trial but also on the number of trials. The fee arrangement that generates lower expenditures per trial may provide greater payoffs from litigation and, thus, results in more cases being brought to lawsuit, implying a decreasing in social welfare. Our setup enables us to tackle this overall effect by examining incentives to litigate at the first place. Moreover, these papers are based on a complete information framework, while we consider that each litigant's valuation of the disputed asset is private information, unobserved by the other party and the court. In this respect, our framework extends -partially -the analysis by [START_REF] Baye | Comparative analysis of litigation systems: An auction-theoretic approach[END_REF] who ignore the role of fee arrangement and focus on the legal expenditure incentives created by various fee-shifting rules, such as the English versus American rule of cost allocation.5 

Following this paper, we assume that the court's decision is influenced by the quality of the case presented by each party, and that quality is a strictly increasing function of her legal expenditures. This assumption departs from alternative approaches assuming either that there is a 'correct' verdict or that the probability of winning is independent of the quality of legal services purchased by the litigants. Nevertheless, we assume that the court's decision can rely on elements of the lawsuits to rule against the party presenting the most meritorious case, but in a symmetric way, such that neither party has a distinct advantage with respect to the legal merits of her claim.

The remainder of the paper is organized as follows. Section 2 lays down the model, and derives our main results concerning the optimal fee contracts. Section 3 concludes and suggests some extensions. For ease of exposition, all proofs are relegated to the appendix.

The Model

2.1. Framework. There are two -risk-neutral -parties who are involved in a civil dispute regarding the ownership of an indivisible asset. Following [START_REF] Klemperer | Why every economist should learn some auction theory. advances in economics and econometrics[END_REF], it is assumed that each party has a privately-known value of winning the lawsuit relative to losing, which is independently drawn from a common, strictly-increasing, and atomless distribution. More precisely, each party i values the asset at v i , and these valuations are random variables drawn from a continuous density f with distribution function F over [0, 1]. Furthermore, each party's valuation is private information, while the distribution of valuations is common knowledge. The legal ownership of the asset is unknown to the court who observes only the quality of the case presented by each litigant. In this context, party i chooses the quantities/hours of legal services purchased, e i ≥ 0, in order to influence the court's decision. The role of the court is then to examine the evidence presented and to award the asset to one of the litigants. The party i's probability of prevailing is then given by:

P = 1+x 2 if e i ≥ e j 1-x 2 if e i < e j
where x ∈ [0, 1] captures the influence of legal services on the court's adjudication.

In the case where x = 0, the litigants' expenditures do not affect the judge's decision, and P = 1/2 since the litigation environment is symmetric. Indeed, we implicitly assume that the lawyers have equal ability and neither party has an advantage with respect to the evidentiary or legal merits. Following [START_REF] Waldfogel | Reconciling asymmetric information and divergent expectations theories of litigation[END_REF], this simplifying assumption may have some empirical relevance since the pre-trial adjudication process tends to remove asymmetries between litigants.6 In contrast, when x = 1, the outcome at trial depends only upon the litigants' outlays, and party i (resp. j) wins if e i > e j (resp. e i < e j ). The present framework extends the analysis by [START_REF] Baye | Comparative analysis of litigation systems: An auction-theoretic approach[END_REF] who assume a deterministic relationship between the player's expenditures and its probability of winning (i.e. x = 1).

Furthermore, we argue that the different values of x may characterize various judicial systems. Indeed, a low value for x might characterize a system where judges have broad leeway to instruct juries and, thus, the influence of advocacy on each side is weak. In contrast, a high value for x would reflect systems where -by law or customs -judges are limited to analyze procedural issues. Following the discussion by [START_REF] Parisi | Rent-seeking through litigation: Adversarial and inquisitorial systems compared[END_REF], we can refer to the distinction between 'adversarial' and 'inquisitorial' systems implying different roles played by the judge in the conduct of a civil case.

In this context, lawyer's payoffs will depend on the existing fee arrangement, knowing that we can distinguish three typical remuneration schemes between the litigants and their attorneys:

• An hourly fee contract which implies that the lawyer receives a payoff corresponding to the number of hours (i.e. e i ) spent on the legal case, regardless of the court's decision.

• A contingent fee contract which is given by a percentage b of the adjudicated amount.

In other words, under this fee regime, the lawyer gets a share b of her client's recovery (i.e. v i ) as a payment for her legal services.

• A conditional fee contract which implies the payment of a bonus not related to the value of the judgement and received only in case of winning at trial. Following the literature, this bonus may be considered either as a fixed amount b, implying that the lawyer gets e i + b in case of victory, or as a percentage mark-up β over the hourly rate, which entails that the attorney receives (1 + β)e i if winning.7 

Given these different fee regimes, the litigant i's payoff may be written as:

8 u i (e i , e j , v i ) = v i -k + e i (1 + β) + bv i + b if party i wins -(k + µe i ) if party i loses
where k is a filing cost, which may include the cost of preparing a complaint and making the other party aware of the lawsuit, and µ ∈ {0, 1} is an indicator variable enabling us to represent the party i's expected payoff in a general fashion. Indeed, our framework is able to capture a large combination of fee regimes: the hourly fee arrangement is characterized by µ = 1 and β = b = b = 0, while an outcome-based payment schedule is given by µ = 0 and β, b, and/or b taking a positive value. For example, a typical contingent fee contract is defined by µ = β = b = 0 and b ∈ (0, 1). Moreover, we can also consider some more 'exotic' systems implying, for instance, a combination of conditional and contingent fees represented by µ = b = 0, β > 0 and b ∈ (0, 1). The fact to tackle such remuneration mechanisms seems to us interesting essentially for the following reasons. First, although all these combinations are not necessarily consistent with real-world legal systems, this does not mean they will never be allowed in any jurisdiction at any time, and an exploratory analysis may be interesting from a normative perspective. Furthermore, it may be useful to give insightful recommendations to alter some inefficiencies of the current systems or to provide some guidelines to jurisdictions contemplating the introduction of outcome-based contracts. These arguments explain also why we do not introduce further restrictions on the values of β and b, while such restrictions exist in practice.9 

Having exposed our theoretical framework and its assumptions, we now turn to the study of the parties' behavior over the litigation process, depending on the considered fee regime.

In this perspective, we first characterize the equilibrium expenditures on legal services when both parties go to trial, and then investigate their incentives to settle at an earlier stage of the lawsuit. This analysis will allows us to determine the expected total legal costs and payoffs from an ex-ante standpoint.

2.2. Equilibrium expenditures. We consider that each litigant chooses his level of expenditure in order to maximize his expected payoffs, and we restrict attention to strictly symmetric, continuous and increasing strategies for the two players. In this static Bayesian game, a pure strategy for player i is a function e i (v i ), where for each valuation v i in [0, 1],

e i (v i ) specifies the action that type i would choose if drawn by the Nature. The litigant i's best reply is then defined by the following maximization problem:

max e i EU (e i , v i ) = e -1 j (e i (v i )) v - (v i -(k + e i + βe i + bv i + b) 1 + x 2 dF (v j )
prevailing with the highest value / expenditure

- e -1 j (e i (v i )) v - (k + µe i ) 1 -x 2 dF (v j )
losing with the highest value

- v + e -1 j (e i (v i )) (k + µe i ) 1 + x 2 dF (v j )
losing with the lower value

+ v + e -1 j (e i (v i )) v i -(k + e i + βe i + bv i + b) 1 -x 2 dF (v j )
prevailing with the lowest value

Under hourly fees, the problem confronting each party at trial is strategically similar to the problem faced by a buyer in an all-pay auction. Indeed, by choosing a lower level of expenditures, a litigant earns a greater payoff if winning but at the same time increases the risk of losing, which typically reflects the basic strategy trade-off faced by each litigant/buyer in litigation/in an all-pay auction. However, under outcome-based fees, the situation sounds like a first-price auction since the lawyer is paid only in case of success at trial. Given these strategic considerations, we get the following result.

Lemma 1. Switching from hourly to outcome-based fees decreases the equilibrium level of litigation expenditures:

e * ob (v i ) = x(1 -b) v i v -s dF (s) (1 + β)P(v i ) - x bF (v i ) P(v i ) < e * hf (v i ) = x v i v - s dF (s)
where "ob" (resp. "hf ") stands for outcome-based (resp. hourly) fees, and P(v i ) is the probability that a party with value v i wins at trial:

P(v i ) = 1 + x 2 F (v i ) + 1 - x + 1 2 (1 -F (v i ))
Proof. See Appendix A

The intuition behind this proposition is the following. Under hourly fees, each litigant is incited to bid aggressively since litigation expenditures are wasted in case of losing.

In contrast, with outcome-based contracts in place, the parties are encouraged -when deciding their level of expenditures -to balance the desirable increase in probability of winning with the undesirable decrease in surplus. This latter effect is reinforced by the level of b, β and b (∀v i ):

∂e * ob (v i ) ∂b = - x v i v -s dF (s) (1 + β)P(v i ) < 0, ∂e * ob (v i ) ∂β = - (1 -b)x v i v -s dF (s) (1 + β) 2 P(v i ) < 0, ∂e * ob (v i ) ∂ b = - xF (v i ) P(v i ) < 0
The next result follows.

Corollary 1. Switching from hourly to outcome-based fees decreases the total expected level of litigation expenditures:

E(E ob ) = v + v - 2e * ob (s)dF (s)) < E(E hf ) = v + v - 2e * hf (s)dF (s)
where

E(E ob ) = v + v -2 x(1-b) v i v -s dF (s) (1+β)P(v i ) -x bF (v i ) P(v i )dF (s) and E(E hf ) = v + v -2x v i v -s dF (s)dF (s).
Furthermore, as highlighted above, this decreasing effect is stronger when the contingency fee (i.e. b) or the conditional bonus/mark-up (i.e. β/ b) is higher:

∂E(E ob ) ∂ b < 0, ∂E(E ob ) ∂b < 0, ∂E(E ob ) ∂β < 0 
However, under outcome-based contracts, we know that the parties do not incur trial expenditures in case of losing and pay more than these expenses in case of winning.

Therefore, comparing the level of expenditures is not enough to say something about the actual trial costs incurred by the litigants. Furthermore, these expenditures are often considered as a waste in literature on litigation (since an agreement could provide a similar allocation without incurring these expenses), but this argument does not apply here since the trial expenses induce a monetary transfer between parties and their lawyers.

Expected litigation costs.

Under the hourly fee system, the litigant i with valuation v i incurs an expected trial cost which is given by:

E(C hf ) = k + x v i v - sf (s) ds
Under the outcome-based payment schedules, this cost may be written as:

E(C ob ) = k + P(v i ) (1 + β)e * ob (v i ) + bv i + b ⇔ E(C ob ) = k + ( b + bv i )P(v i ) + x (1 -b) v i v - sF (s) ds -bF (v i )
The next proposition follows.

Proposition 1. Switching from hourly to outcome-based fees increases the expected trial costs incurred by the litigants. This effect is strengthened by the level of contingent fee/conditional bonus (i.e. b/ b).

Proof. See Appendix B

The reader who is familiar with auction theory may find useful to have an intuitive explanation of the theoretical underlying factors explaining this result. The explanation goes back to the root causes of the revenue equivalence theorem, following the arguments exposed in Appendix C.

2.4. Lawyers' profit. We now turn to the comparison of fee regimes in terms of lawyers' remuneration. The attorney's profits, π, may be stated as the difference between the remuneration she obtains form her client (i.e. R) and the cost induced by the working hours invested in the case (i.e. φ(e)):

π = k+R-φ(e) with R = e * hf (v i ) under hourly fees (1 + β)e * ob (v i ) + bv i + b P(v i ) under outcome-based fees
The next result follows.

Proposition 2. The lawyers' expected remuneration under outcome-based payment systems is similar or higher than under hourly fees.

Proof. See Appendix D Furthermore, following Lemma 1, we know that the equilibrium level of expenditures is lower under outcome-related payment schemes (i.e. e * ob (v i ) < e * hf (v i )), which implies in turn that the corresponding cost is lower (i.e. φ(e * ob (v i )) < φ(e * hf (v i ))). Considering first the case where b = 0 and x = 1, we can highlight that pay-for-performance contracts induce the same remuneration as that implied by hourly fees, and generate in the same time a lower cost. The lawyer's profit is then enhanced. This result holds for all the possible fee mechanisms (i.e. for any combination of β and b), and is even strengthened when x < 1 since a switchover to outcome-based fees increases R and decreases φ(.). This finding is summarized in the following corollary.

Corollary 2. The lawyers' profit is similar or higher under outcome-based payment systems than under hourly fees.

2.5. Litigants' incentives to settle. We now turn to the case where a pre-trial settlement is possible. Analyzing the individual incentives to settle is important since the total litigation costs induced by a given fee system depend not only on the costs per trial under each system -as underlined in Section 2.3 -but also on the number of trials induced by each system. In the pre-trial stage, each disputant compares the expected payoffs he can get from an agreement to the payoffs obtained if trial occurs. Given that party i's probability of winning is increasing in v i , we can define a threshold ṽ such that no party with v i ≤ ṽ chooses to go to court. This threshold is defined as the value such that a party with private signal ṽ is indifferent between going to trial (and facing an adversary with a signal greater than ṽ or winning for sure if the other party has a signal v j < ṽ) or settle and obtain the asset with probability 1/2. 10 The following table highlights the litigant i's expected utility from going to trial in the two possible payment schedules (i.e. hourly or outcome-based fees), depending on the core parameters of our framework (i.e.

x, β, b, and b).

β > 0 b > 0 or b > 0 x = 1 EU * hf = EU * ob EU * hf = EU * ob x < 1 EU * hf = EU * ob EU * hf > EU * ob
This result is proved in Appendix E and is summarized in the following proposition. This result highlights that the use of -some types of -pay-for-performance contracts between litigants and their lawyers may improve the efficiency of the litigation process by enhancing the likelihood of pre-trial settlements and, hence, lessening the social cost of justice (which is deeply impacted by ressource wastes, caseloads of public courts, ...).11 

However, following an alternative understanding of this result, we could consider that switching from hourly to outcome-based fees may also induce a perverse effect by reducing the litigants' access to justice (whose the magnitude may indeed be captured by their expected utilities at trial). In this context, this switchover may be considered as desirable if mitigating congestion in the courts is highly valuable socially and embodies the main objective of policy makers.

Conclusion

Following the growing debate in some European countries over the opportunity to allow pay-for-performance contracts to compensate lawyers, the aim of this paper was to conduct a comparative analysis of a wide range of fee regimes regarding their effect on litigation outcomes. More precisely, we investigated the effects of these fee schedules on parties' expenditures, trial costs, attorneys' profits and the likelihood of a pre-trial settlement.

Formalizing the litigation process as an auction, our model notably predicts that switching from hourly to outcome-based fees may decrease litigation expenditures, increase lawyers' expected payoffs, enhance trial costs, and promote incentives to settle (by decreasing the parties' expected utilities at trial).12 This last effect may be viewed as suitable by implying that less cases go to trial, but it may also question an important argument in favor of 'no win -no fee' agreements, that is the objective of promoting access to justice (which was a crucial public policy motivation behind the introduction of these mechanisms). In a more general perspective, our findings highlight that policy makers may face a trade-off -when contemplating the introduction of outcome-related contracts -between the incentives to settle, the access to justice, and the impact on litigation costs incurred by the litigants (even if some of these costs are a transfer and, hence, improve the lawyers' profits). 13However, although these results might be relevant for policy-making, our analysis is by no means all-encompassing and several extensions suggest themselves. First, our model abstracts from many factors that explain why disputes do not settle by focusing the attention on the role of asymmetric information. An interesting (but complicated) extension could incorporate some of these factors, such as attitudes toward risk or divergent litigants' beliefs on court's decision (given that these beliefs may have both objective and subjective components in practice). Second, we adopt a client-controlled litigation perspective by assuming that the client is able to perfectly control legal expenditures.

An alternative view would be to consider a framework where lawyers get the exclusive decision-making authority [START_REF] Maute | Allocation of decisionmaking authority under the model rules of professional conduct[END_REF][START_REF] Choi | Allocating settlement authority under a contingent-fee arrangement[END_REF], and thus choose outlays that maximize their own payoffs, depending on the fee schedule in place. Such an extension would imply to integrate agency cost considerations into the comparison between hourly and pay-for-performance fees. Indeed, under hourly fees, some agency costs may arise since the objectives of the litigants and their attorneys are not necessarily congruent: absent concerns for reputation or long-run relationship, the divergence of interests between the client and his lawyer would require to invest in costly monitoring in order to deal with moral hazard [START_REF] Baik | Contingent fees versus legal expenses insurance[END_REF]. In contrast, we can conjecture that there is no need for the client to monitor his lawyer's effort level under outcome-based fees since these compensation schemes are precisely a response to the moral hazard problem (by tying the attorney's pay on the outcome of litigation). Overall, such considerations would affect the results by modifying parties' litigation costs and, then, altering the strategic interaction between them. Finally, a further step towards realism would be to consider that the parameters characterizing each lawyer-client contract (i.e. β, b, and b) are not common knowledge. Indeed, in practice, it is impossible for the adversary to see the exact value of these parameters since the contract for them is a kind of privileged communication or document between the lawyer and her client.

Overall, a framework based on some of these extensions would certainly provide a more complete and robust analysis of the influence of fee regimes on litigation outcomes. Our aim was simply to develop a theoretical basis to understand this role under idealized conditions, as a prerequisite to analyze it in a more integrative process.

Appendix A. Proof of Lemma 1

By noting the inverse function e -1 j as h j (e i ), the litigant i's expected utility (with value v i ) under outcome-based fees may be written:

h j (e i ) 0 1 + x 2 (v i -((1 + β)e i + bv i + b)) dF (v j ) + 1 h j (e i ) (1 - 1 + x 2 )(v i -(1 + β)e i + bv i + b) dF (v j ) -k
Considering symmetric equilibrium and taking boundary condition e i (0) = 0, the litigant determines his optimal level of expenditures by solving the following first-order condition:

- 1 + β 2 (1 -x + 2F (v i )) = x( b + (-1 + b)v i + (1 + β)e(v i ))F (v i ) e (v i )
Using standard manipulation, we obtain:

e * ob (v i ) = 2x v i 0 ( b + (-1 + b)s)dF (s) (1 + β)(-1 + x -2xF (v i ))
Let P(v i ) denotes the probability that a party with value v i wins the case:

P(v i ) = 1 - x + 1 2 (1 -F (v i )) + 1 2 (x + 1)F (v i ),
We get: 1

P(v i ) = 2 2xF (v i ) -x + 1 ⇒ e * ob (v i ) = x v i 0 sF (s) ds (1 + β)P(v i ) - x bF (v i ) P(v i )
Under hourly fees, the litigant i's expected utility (with value v i ) is:

EU (v i ) = 1 h j (e i ) 1 - x + 1 2 (v i -(k + e i )) - 1 2 (x + 1)(k + e i ) dF (v j ) + h j (e i ) 0 1 2 (x + 1)(v i -(k + e i )) -1 - x + 1 2 (k + e i ) dF (v j )
The first-order condition of the optimization problem is thus given by:

v i xF (v i ) e (v i ) = 1
With boundary condition e i (0) = 0, we obtain:

e * hf (v i ) = x v i 0 sF (s) ds.
Therefore, we can state that:

e * ob (v i ) = (1 -b)e * hf (v i ) (1 + β)P(v i ) - x bF (v i ) P(v i ) < e * hf (v i ).
This expected utility can be further decomposed into two components: a fixed part, common for all level of private signal v i , and a type-dependent part. Actually:

dEU (v i , e i ) dv i = ∂EU (v i , e i ) ∂v i + ∂EU (v i , e i ) ∂e i =0 × ∂e i ∂v i
Since e i is determined as the optimal level, only direct impact of v i matters.

Consider first the case where:

∂t win (e i , e j , v i )

∂v i = ∂t loose (e i , e j , v i ) ∂v i = 0,
which characterizes a situation where the agent's payoffs only depend on the strategies (implying b = 0 in our framework). Under this condition, we get:

dEU (v i , e i ) dv i = P rob win (e i , e j ) ⇒ v i v - dEU (s, e i ) ds ds = v i v - P rob win (e i , e j ) ds EU (v i , e i ) = v i v - P rob win (e i , e j ) ds type-dependent part + EU (v -, e i ) fixed part
Notice that the type-dependent part is not affected by the payments: it only depends on the selection rule (i.e. the probability of winning). Any change in the payment rule that does not modify the probability of winning lets the type-dependent part of the expected utility unchanged. Here is the revenue equivalence theorem. In our setup, this feature explains why an increase in the upscale premium (i.e. β) does not impact the level of costs incurred by the parties. The fixed part corresponds to the expected utility of the party with the lowest signal (obviously because nobody can obtain less than the fixed part). In traditional basic auction setting, this fixed part vanishes as the probability of winning is null for lowest-type agent. And the revenue equivalence of different types of auction mechanisms is driven by the previous discussion relative to the type-dependent part. In our framework, an agent with the lowest type can win as long as the probability of prevailing does not only depend on the expenditures (which is the case if x < 1).

Therefore, under conditional fees, he is likely to pay the bonus and his expected utility is then reduced with a positive level for the fixed bonus (i.e. b > 0). If the trial outcome only depends on the parties' expenditures (i.e. x = 1), then the probability of winning for the lowest-type agent is null.

Let us now turn to consider the alternative situation where, in our setting, b > 0, which implies that: ∂t win (e i , e j , v i ) ∂v i = 0 and ∂t loose (e i , e j , v i ) ∂v i = 0

In this case, the agent's expected utility does not depend any longer only on the probability of winning and the expected utility of the lowest-type agent. Marginal impact of the signal on the payments matters and revenue equivalence theorem does not hold anymore.

EU * hf (ṽ hf )(1 -F (ṽ hf )) + ṽhf F (ṽ hf ) = 1 2 ṽhf F (ṽ hf )

and EU * ob (ṽ ob )(1 -F (ṽ ob )) + ṽob F (ṽ ob ) = 1 2 ṽob F (ṽ ob ), where:

F ṽob (v i ) = F (v i ) -F (ṽ ob ) 1 -F (ṽ ob ) and F ṽhf (v i ) = F (v i ) -F (ṽ hf ) 1 -F (ṽ hf )

Basic calculations enable us to determine the equilibrium expenditures of a litigant with value v i , respectively under hourly and outcome-based fees:

e * hf (v i ) = x v i ṽhf sF ṽhf (s) ds e * ob (v i ) =
x(1 -b)

v i ṽob s dF ṽob (s) (1 + β)P(v i ) - x bF ṽob (v i ) P(v i )
We can determine the expected utilities in both fee regimes. Notice that:

EU hf (v i ) = 1 + x 2 F ṽhf (v i ) + 1 -x 2 (1 -F ṽhf (v i )) v i -e * hf (v i ) ⇔ EU hf (v i ) = P(v i )v i -x v i
ṽhf sF ṽhf (s)ds, and that: 

EU ob (v i ) = 1 + x 2 F ṽob (v i ) + 1 -x 2 (1 -F ṽob (v i )) (1 -b)v i -(1 + β)e * ob (v i ) -b ⇔ EU ob (v i ) = P(v i )(1 -b)v i -x(1 -b)

Proposition 3 .

 3 Considering that x < 1, switching from hourly to outcome-based fees enhances litigants' settlement incentives if lawyers' remuneration entails contingent fees (i.e. b > 0) and/or a conditional fixed bonus (i.e. b > 0).

  ṽob (s)ds -x bF (v i ) With b = 0 and b = 0, we get ṽob = ṽhf . With b ≤ 1 and b ≥ 0, we get ṽob > ṽhf .

We use the pronoun 'she' to refer to the lawyer and 'he' to refer to the client.

The analysis of these alternative fee regimes imply to make a difference between the litigant's expenditures at trial (which are the quantities/hours of legal services purchased to defend his case) and his trial costs (which include a filling cost and the actual payment made to his lawyer given the fee system in place).

 3 The idea that litigation may be conceptualized as an auction was first argued -informally -by[START_REF] Klemperer | Why every economist should learn some auction theory. advances in economics and econometrics[END_REF].

Notice that some of these legal systems have relaxed certain restrictions -by introducing the possibility of such mechanisms -but not to the extreme of accepting explicit conditional/contingent fees(Emons, 2017).

The American rule implies that each party bears its own litigation costs, while the winner's costs are shifted to the loser under the English rule. The authors also deal with much less common rules, such that the so-called Quayle, Marshall, and Matthew systems. From this standpoint, our framework is somewhat more restrictive since we restrict the attention to the American rule. However, this restriction has been deliberately chosen to develop our results in a focused and simplified manner.

[START_REF] Carbonara | Rent-seeking and litigation: The hidden virtues of limited fee shifting[END_REF] introduce, however, an asymmetric winning function in a different theoretical framework where trial is modeled as a rent-seeking contest. Notice that the Tullock's rent-seeking approach has been widely applied to the analysis of civil litigation (seeParisi and Luppi, 2015, for a survey).

For instance, the first structure is retained by[START_REF] Emons | Playing it safe with low conditional fees versus being insured by high contingent fees[END_REF]Emons ( , 2007)), while the second one is chosen by[START_REF] Hyde | Conditional versus contingent fees: Litigation expenditure incentives[END_REF]. We address both of them in order to be all-encompassing.

The unit price of legal services is normalized to 1 (under a hourly fee arrangement). This assumption has been introduced for algebraic convenience and could be relaxed without altering the gist of our arguments.

This is for example the case in UK (resp. Australia) where the maximum value for β is

100% (resp. 25%). In the same way, as underlined by[START_REF] At | Moral hazard and agency relationship in sequential litigation[END_REF], the typical contingent fees contract in the US involves b = 30%.

Indeed, following some arguments by[START_REF] Baye | Comparative analysis of litigation systems: An auction-theoretic approach[END_REF], we can consider that the asset is allocated on the basis of a coin flip -representing a fair sharing -in the case where both parties concede.

The case where x < 1 is much more relevant because it seems puzzling to assume that lawyers cannot influence court's decision.

As highlighted in our results, the different impacts of fee regimes depend on the values of the contingency fee (i.e. b) and of the conditional bonus/mark-up (i.e. β/ b).

Indeed, as underlined in Section 2.2, we have to notice that litigation expenditures should not be considered as waste ressources in our setup since they fall within lawyers' payoffs.

Appendix B. Proof of Proposition 1

Comparing the expected costs under hourly and outcome-based fees gives:

Rearranging terms and integrating by parts yield:

Notice that this difference is strictly increasing in b and b. Furthermore, we can state that

Appendix C. Revenue equivalence and non-equivalence of expenditures An intuitive way to understand the underlying factors that explain the previous results is to go back to the root causes of the revenue equivalence theorem. In our setting, and in most auctions-like settings, the problem can be stated in the following terms: an agent, with a private valuation v i , has to determine his strategy e i that may affect both the probability of winning the prize and his payoff in case of winning or losing. His expected payoff may be written as:

EU (v i , e i ) = (v i -t win (e i , e j , v i ))P rob win (e i , e j ) -t loose (e i , e j , v i )P rob loose (e i , e j )

Appendix D. Proof of Proposition 2

Under outcome-based payement schemes, and considering the litigants' optimal strategies, we get:

The lawyer's expected remuneration is the same in hourly fees and conditional fees if the bonus is only a percentage mark-up over the hourly rate (i.e. b = b = 0). If b = 0 but b > 0, the equivalence remains if and only if the probability of winning only depends on the level of expenditures (i.e. x = 1). If x < 1, then b(P(v i ) -xF (v i )) is strictly positive and increasing in x: the lawyer's remuneration increases.

Appendix E. Litigants' expected payoffs

Endogenous entry in trial can be determined by considering the threshold value ṽhf (resp. ṽob ) such that, considering hourly (resp. outcome-based) fees, no litigant with valuation lower than ṽhf (resp.ṽ ob ) is incited to settle. The thresholds ṽhf and ṽob are determined by: