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Abstract

All substantive areas of law with no exception haveommon concern for the processes by which
legal disputes get resolved. Naturally, the sucoéssy particular litigation strategy in a legaplte
depends on a number of factors. Examples of infiakefactors are procedural costs, the judge’s
accuracy and, most importantly, the litigation &gy followed by the counterpart in dispute. Presio
work has focused on analysing legal disputes idd@dly, thus providing an answer to the question:
What litigation strategy may be most appropriateemwltonfronted with a particular counterpart’s
strategy? The problem, of course, is that the @patt’s strategy is rarely known in advance.

In contrast, in this paper we adoptgnamicview of thelegal system as a whol&@o do this, we
assume that the most successful litigation strasegi a certain time are more likely to be followred
the future, so the prevalence of different strategn the system will generally change in time.
Importantly, this change in the frequency of litiga strategies in the legal system will in turfeat

the relative success of each litigation stratednstcreating a double feedback loop between
prevalence and success of litigation strategies;iwiie aim to explore in this paper.

Thus, the subject main purpose of this paper isfter a novel approach to study legal disputes,
looking at the whole litigation system as a singfeity that evolves through time. In particular, we
focus on cases of medical liability, and use a¢pased simulation to provide a dynamic view of how
various factors, such as the magnitude of legaées@s and the accuracy of the judicial systemctaffe
the type of litigation strategies that are sucagssid prevail in a certain judicial context.

Keywords

Agent-Based Simulation, Litigation Strategies, Medli Liability, Legal Expenses, Judicial
Framework.






1. Introduction

In a society like ours, conflict is inevitable, bah disputes and in deals. Therefore, understanitia
litigation process is becoming increasingly impottaas not only the number of trials in courts, but
also the size of awards have augmented drastitalilie last decadésTraditional hard-bargaining
tactics are widespread within legal practice arsdaaesult, too often relationships fall apart,esas
don'’t settle, deals break, justice is delayed #dnforcement confronts persistent obstacles. éjenc
seems that we are currently facing a crisis of idemice in the legal system. According to Goldberg e
al. (1985, p.3), we can trace the origins of thebfm back to the 1960s,

‘(which) were characterised by considerable stuifiel conflict. An apparent legacy of those times
was a lessened tolerance for grievances and aegteatiency to turn them into lawsuits. (...) One
factor was the waning role of some of society’slittanal mediating institutions — the family, the
church and the community. (... ) The net result wasareased volume of legal claims, many of
which had not been previously recognised. Courtgmbdo find themselves inundated with new
filings, triggering cries of alarm from the juditiadministration establishment. At the same time,
judicial congestion, with its concomitant delay] e claims of denial of access to justice’.

Solutions were necessarily to be found. Thus, weroat the analysis of legal disputes, not merely
descriptive but through formal modelling, two deeadgo. A core article in that line of research is
Cooter and Rubinfield’s (1989Ftonomic Analysis of Legal Disputes and Their Regwi’. Cooter
and Rubinfield mention (p.1068) howhé inability of legal theory to provide sufficiegiidance for
American courts that were increasingly involvedhwiblicy questiorisprovided a vacant niche that
the economic analysis of law filled rapidly. Thisw perspective was thought to provide policy-
makers with & behavioural theory to predict responses to changelaw and to evaluate these
responses systematically according to a normatitaadard. Economic theory was, by nature,
considered a branch of Science that could meet thetliequirements of such formal and normative
standards and enrich them with behavioural theomncepts. Mainly, two possible responses were
proposed at the time. One wagdarnand for more judges and more courtrooms, anatfasra search
for alternatives to the courts

Furthermore, within Economics, game theory sooralbmecthe instinctive tool to analyse and model

bargaining in legal disputes. However, mostly daegame theory assumptions —such as common
knowledge of rationality— the limitations of thisaytical device promptly became manifest. The

predictions of models constructed under traditiggeahe theory hypotheses are certainly insightful fo

the analysis of the strategic behaviour of theydmits, but are nevertheless insufficient to address
issues regarding the dynamics of the process, eocctianges that result from an actively changing
environment.

The subject of this paper is precisely to offeresii and dynamic look at legal litigation. This ebv
approach to study legal disputes, looking at thelevlitigation system as a single entity that eeslv
through time, would be characterized because @sakto account those litigant strategies that tend
prevail among legal practitioners. Such insightald¢doe used to: first, prevent cases that have no
legitimate basis from reaching the courtroom; sd¢cdn promote settlement in those cases where
parties can achieve a satisfactory solution by medr(alternative) mediation; and third, to design
judicial process as effective as possible for tham#licts where none of the previous is possilolé a
or desirable.

An illustration of this fact is given by Cooter aRdbinfeld (1989, p.1068), who point out that, betwd 975 and 1985,
civil cases tried in federal courts tripled, and$iri billion judgment against Texaco forced oneAoferica’s largest
corporations to file for reorganization through kauptcy, where the related costs of litigation wkn®wn to be large,
although difficult to quantify.

Goldberg et al. (1985), p. 4
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In particular, by means of agent-based simulatiga propose to focus on the mechanisms governing
legal litigations in different judicial contextsuDanalysis aims to show how contextual variablag m
affect lawyers’ adoption of different argumentatisinategies. This approach has, in our view, both
explanatory and normative value: understanding hamous factors affect the success and prevalence
of different argumentation strategies in a judicggistem can help to anticipate the impact of
introducing different policies regarding the sturet of the judicial process, both on legal opegitor
attitudes and on the general efficiency of thellegstem.

The rest of the paper is structured as followsedation 2 we give a closer view of our framework of

analysis and we state our research question itiaeléo it. In section 3we present an agent-based
model designed to investigate the question expiamaove. Insection 4we present and discuss

several simulation results, which are complementigal some mathematical insights derived from the
fact that our agent-based model can be usefully asea time-homogeneous Markov chain. Finally,
section 5summarises our conclusions and gives an outlintufare work.

2. Our Analytical Framework

We shall start from the very beginning. For simiplis shake, in our model we assume that, when
dealing with a case, a lawyer’s basic responsjhiitto defend her client’s interests and furthemmo
that each client in our model is choosing the lawpat she considers can best defend her interest.
Thus, we can treat a pair lawyer-client as a psstnp where the two parts have their interests
perfectly aligned. Admittedly, this might not alveaie the case: e.g. legal hbuld represent a case
of potential misalignment between a lawyer anddtient’s interest. Exceptions aside, we do believe
that it is reasonably safe to assume that, in génlerwyers do defend their clients’ interests. §hu
henceforth, we will treat the pair lawyer — cli@stone single agent.

Consequently, we can reasonably base our litigatiodel in the assumption that any lawyer involved
in a case has a clear objective: to win the casnvghausible and subsidiary, in cases when therlatt
is not possible, to minimize her client’'s loss. Hmer, such a task is not an easy one in howadays’
legal context. There are many loose ends in a leggd, especially in one concerning to legal ligbil
where both key factual statements to prove thagsararguments (i.e. the existence of harm and/or
negligence) might entail subjectivity or even irlenality issue$ Some authors, see e.g. Shavell
(1996), emphasize the importance of asymmetriamébion, both regarding the relevant facts for the
process and their distribution belief's distribatabout victory. Also, closely related is asymmetry of
information regarding legal costs, or the othehpsuattitude towards risk

When a party cannot meet legal expenses in civilrioninal proceedings, most governments proviée fiegal advice
and assistance. In such situations, lawyers cagasity refuse to defend their assigned client, éuecases where the
lawyer herself may not be certain that she willehher client’s interest at heart.

E.g., harm can be a matter of pretending, whdteascurrence in negligence during doctor’s penfance is often to be
found with certainty only during the process.

Although we do assume in our model that befor@ #ach party’s information about the facts andefelabout their
winning probability are similar, we must take irgocount that such assumptions rule out situationghich either, as
Shavell (p. 500) points outjtigants’ information about trial outcomes is fdrom accurate and it is often decidedly
unequal’ because, for exampléone or the other party does not usually haveyvaccurate information about trial
outcomes and those in which one or the other patydubstantially superior knowledge to the other'.

We do, however, include in our model a party’soigmce about the counterpart’s tendencies, ied: #trategic option
regarding honesty about the facts and aggressivity.
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As a result, in order to pursue her goal, a lawgay follow a number of different litigation postare
depending on her perceptioand beliefs. For instance, in situations wherenwig the case may
require holding an argument that is known by theykr to be false, different lawyers may adopt
different postures. Lawyers may also differ in thisk preferences to go to court: some lawyers are
keen to reach agreements outside court, while ®#erless prone to do so. Undoubtedly, institation
context and the individual's perception of it, hmgreat impact on her behavior, and hence, our
proposed research question is our modehisich litigation posture (i.e. strategy) will be reo
successful in a given judicial framework?

The latter is by no means a trivial question. Imjeexperimental and behavioural literature on
context-dependant strategies has repeatedly amgedst the existence of a single optimal strdtegy
In our concrete case, it is in fact not difficudt $ense that there is not a unique strategy tHabwi
most advantageous in every possible judicial envirent. Which strategy performs best will
generally depend on a number of factors such aseXample, the other party’'s strategy, the costs
deriving from the litigation process, or the judgasilities to tell truth from falsehood when pressd
with conflicting arguments. We will focus in somktleem in our analysis.

In order to keep the model as intuitive as possilseshall limit the scope of our research in traper

to legal trials dealing with cases of medical ligjpi More precisely, we consider the eventual ¢iohf
that may arise between a patient and a doctor,ecnimgy the issue of whether the doctor negligently
damaged the patient, and should therefore compeihsat, or not. In such cases, the sucteta
certain litigation strategy will depend on sevamaportant factors. First of all, it will depend ¢ime
strategy that the adversary is playing (which fiesti modelling the legal interaction as a game).
Second, the concrete factual circumstances of dse gariant that is in discussion will also have an
important impact on the procedural outcome (e.¢s thare harm? was there negligence?); this will
determine whether the factual propositions can towvegul and defended as legal evidence in the
process or not. Third, the legal context in whible litigation is taking place is essential in our
framework. In particular, we ought to consider dseecontextual variables, such as the legal exgense
cost structure for both parties involved in the gedure (i.e. the costs of participating in the
proceedings and providing evidence, in relatiorhwite value of the case), or the accuracy of the
judges (namely their ability to recognize true tedttpropositions, given the evidence presentedby t
counterparts during the process). In other worlds, est strategy to follow in a certain situation
generally depends on a number of uncontrollablefac

Thus, as we explained in previous paragraphs, thia wbjective of this paper is to illustrate how
agent-based modelling can provide us with usefights to understand the dynamics of such judicial
processes. Taking into account the above-mentidreedework, the dynamics of our agent-based
analysis are based on an evolutionary approaclasaeme that the more successful litigation attgude
tend to persist and spread in the population of/éae/by means of imitation. Using this approach, we
investigate what kind of strategies will prevaildapersist in a certain population under various
different institutional conditions concerning thegal system. Institutional conditions are determhine
by specific instances of each of the uncontrolldiétors mentioned above, mainly the legal expenses
and the judges’ ability to tell truth from falseftbo

The reader ought to understand here “her peragpdi® “her client’s perception” too, due to the abanentioned lawyer
— client identification assumption in our model.

See, for example, Gigerenzer and Selten (20019, pastulate bounded rationality as the key to wstdading how real
people make decisions. Among its features, thepmcky the so-called “priority heuristic” model fdratces among risky
options, or the the “recognition heuristic” stratethat values higher objects that can be recognimethe individual,
over those that cannot, as a way to make inferesioegt a given environment.

Note that, for the sake of clarity, we adopt alydimited meaning of “success”: we consider siecmerely in terms of
either maximizing the payoff obtained by a lawyelignt, in those cases in which winning is feasilor to minimize the
monetary amount to pay, when the former is notiptess
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3. The Model

3.1. Overall View of the Model

As mentioned in the introduction, our contributimtuses on the study of the mechanism that drive
lawyers’ interaction in civil proceedings. By mean$ assimilating their litigation postures to
strategies in the game theoretical sense, we cafelnsnich cases as a game using an agent-based
model programmed in Netlogo. To be more precisenmdel refers to medical liability trials, where
the main area under discussion is whether the doegligently damaged the patient, and the laster i
therefore entitled to compensation, or not.

Events in the model occur in discrete time-step® Basic functioning of the model in each time-step
is as follows: At the beginning of each time-stigpyyers are randomly paired. One of the lawyers in
the pair will defend the doctor, and the other lawwill defend the patient. Each pair of lawyers is
then assigned a random case (which may involve lwarnot, and negligence or not). Lawyers then
engage in legal litigation, and will act followirigeir own particular strategy and taking into aadou
previous similar experiences they have lived inghst. This legal interaction will result in a caént
outcome (i.e. payoff) for each of the two lawyargdlved in any particular case. Lawyers then record
in their memory the experience they have just livetbring information such as whether they
defended the doctor or the patient, the case thdytd deal with, the strategy they followed and, of
course, the resulting outcome. Finally, there i&nal stage where lawyers consider changing their
strategy by means of imitation, if they observet thaandomly chosen peer obtained a better result.
There is also a small probability that lawyers nelipose to experiment with a new strategy. The
following sections describe this sequence of evientetail.

3.2. Clients

Every round, our lawyers are assigned a cfeftherefore, the same lawyer will act either on a
Patient’s or a Doctor’s behalf, depending on thentb Lawyers advise Patients and Doctors on their
litigation strategy, making the choices for theml @he clients’ gains and losses are gains an@doss

also for their lawyers. Thus, in the following wha#l speak of Patient and Doctor meaning the
patient’s lawyers and the doctor’s lawyer.

Furthermore, even though both Patient’'s and DostogSpond to the same typology of strategies,
these will result in slightly different litigatiopostures. This is due to the fact that we have irextle
the judicial procedure as a sequential game, whareiously, it is first for the Patient to decide
whether she wants to go to court (i.e. demand roatd or not), and only later the Doctor decides
whether she will defend herself or not from herd?dls claims.

3.3. Case Variants

In our model, we assume that a lawyer working oulioa liability cases can be assigned one of four
possible types of cases, whose characterizatibaged on two basic boolean parametg@swhether
the Patient has suffered Harm (H) as a consequadrtbe operation or not, arfd) whether the Doctor
has performed the medical procedure incurring igligence (N) or not. Hence, according to the
existence or not of these two facts, there exist flifferent case variants:

10 Note that, as we explained in the introductoryisecwe assume that the lawyer’s interests arteptly aligned with her

client’s, in every case.
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1. Harm — Negligence (H,N).

2. Harm — NoNegligence (HyN).

3. NoHarm — Negligence-~(H,N).

4. NoHarm — NoNegligence-H, = N).

As mentioned before, at every round each couplavofers is assigned a case variant randomly. Also,
note that for simplicity’s shake we assume that both parties can truly assesedtigy, that is, both
know with certainty which case variant correspotodahat truly happened. However, note that, as we
shall see in the following sections, independenflghe existence of Harm and Negligence, it is the
judicial assessment of the truthfulness of the sfamiteged by each party what determines the
probability of such arguments being accepted ad eaidence in the trial.

3.4.  Strategies

We assume that lawyers are characterized by twiirtssg aggressiveness and honesty. An honest
lawyer only attacks or defends herself by providimguments based on true factual propositions (we
assume that both parties know what really happeareedyhich case variant is in litigation). Thenefp

she will refuse to engage in any action that waelguire him to lie. On the contrary, a non-honest
lawyer may use arguments based upon facts thaioateue.

As far as aggressiveness is concerned, we camgligth between two postures as well: aggressive
and non-aggressive lawyers. A non-aggressive lawplr attacks (when representing a Patient) or
defends (when working for a Doctor) when she expdwr gains to be higher than those of her
counterpart. On the other hand, an aggressive laaly@ys advances arguments, regardless of their
cost. Expected gains are estimated by lawyers ubgigpast experience; this is explained in detail
section 3.7.

By combining the two features, we obtain the follogvfour litigation strategies, each one defining a
lawyer’s type in a certain round:

1. Honest and non aggressieloNAg). The lawyer advances an argument whené€ljethe
argument is right (it is based upon true factualppsitions) and (2) it is cost-effective (its
expected gains outweigh its expected costs).

2. Honest and aggressiveHoAg). The lawyer advances an argument whenetvés right,
regardless of its cost.

3. Non honest and non aggressiiHoNAg). The lawyer advances an argument whenig\gr
cost-effective, regardless of its rightness.

4. Non honest and aggressiviédNHoAg). The lawyer advances every argument abkila
regardless of its rightness and its cost.

Thus, for instance, an honest patient (regardlesgmoaggressiveness) would not take a case td cour
when she knows that there was no fault of the dpethile an honest doctor would not provide
arguments in a case where she knows that she eetljigaused damage.

1n As we mentioned in the introduction, the existeatharm might be relative in its grade, or eveketh and many times

negligence can only be proved through the sameipldirocess. The reason why we do not take théoreiccount in our
analytical framework is because we believe thauding such uncertainty factors in our model, wondd only increase
the complexity exponentially, but also diminishgtarity and explanatory potential.



Eunate Mayor and Giovanni Sartor

3.5. Procedural Costs and Value of the Case

In our simulation, we assume that each party ireelin legal proceedings has to support the
following procedural costs:

+ Participation cost (PartCost). It represents a stwst that has to be paid in order to
initiate the legal proceedings (i.e., for suingesisting).

« Contested participation surcharge (ConPartSurch)js Burcharge has to be paid in
addition to the PartCost, in case the counterpecides to take part in the process too. It
covers lawyer's fees and other costs involved iplyieg to the arguments of the
adversarial party. Thus, such cost ought to bentaki® account always when computing
Doctor’s procedural costs, while in the Patienése it will only be added in case the
Doctor decides to defend herself.

« Evidence cost (EvCost). This cost has to be paia Iparty for each factual proposition
appearing within her arguments. EvCost for a fdcpwaposition covers the expert or
lawyer’s work required for building or presentingetevidence related to that proposition.
Note that, in the case of the Patient, in ordewito the case, she must prove both that
there was Harm and that such Harm came as a carssmjof the Doctor's Negligence.
The Doctor, however, will only need to prove evicderon the contrary on either one of
the two facts.

« Contested evidence surcharge (ConEvSurch). Thia extst ought to be paid when the
evidence provided on a factual proposition is cste# through counterevidence by the
other party, namely by means of presenting eviddocghe negation of such factual
proposition. ContEvSurch covers matters such asestation of the counterevidence or
the cost of providing additional evidence, for arste.

Thus the procedural cost (ProcCost) to be sustdigead party Patient in a particular litigation loist
is given by the formula

ProcCost = X * PartCost + Y ContPartSurch + nundertce * EvCost +
+ num-evidence-of-counterpart * ContEvSurch

(1)

where
0 X equals 1 or 0 depending on whether the partytddeesn part in the proceedings,
Y is 1 or 0 depending on whether the adversaryqiaates in the proceedings,

num-evidence is the number of factual propositiop®n which the party provides
evidence; therefore it can be equal to 0, 1 orepedding on whether the party proves
Harm, Negligence, neither or both of them.

O num-evidence-of-counterpart is the number of suabtull propositions on which
counterevidence is provided; similarly to W, it adgo equal 0, 1 or 2.

Let us consider, for instance, a case where P&iagrg and Doctor denies Harm, we would have that
the Patient would have to pay

ProcCostaieni= PartCost + ContPartSurch+ 2 * EvCost + 1 * Cotirch @)
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whereas the Doctor’s costs would be
ProcCostocior = PartCost + ContPartSurch+ 1 * EvCost + 1 * Co@rch Q)

The value of the case is a parameter of the modetglyValCase

3.6.  Judges’ Accuracy

As previously mentioned, we assume both partidsaie full knowledge of nature of the case they
have been assigned to. Namely, they know whetlaze ttvas harm and negligence (this assumption
could be relaxed to model situations where oneotin parties are uncertain about the facts of tise ca
but, for simplicity's sake, we shall keep it here).

On the contrary, judges do not have such knowledge,have to decide on the basis of the evidence
and arguments provided by the parties. Hencefbstigonsidering that each proposition may be true
or false, and uncontested (only evidence by thegily party is provided) or contested (besides
evidence for it, also evidence against is providgdhe counterpart), we can specify the probabdity

a proposition being considered as true and thexefalid evidence, in all four possible cases. heor

to do so, we introduce a function PrAcc, definihg probability that the judge accepts a proposition
according to the status @f denoted as Statug( Though the (average) values for PrAcc should be
established through empirical inquiry, we just makene general considerations that will serve as a
basis for establishing reference values.

In the following section we consider 4 differenesarios. In our baseline scenario we assume that
judges have cognitive capacities with regard tduiccircumstances, that is, they are more likely t
accept a factual proposition when it is true thdrewvit is false, and when evidence for it is predd
rather than the contrary. We use this baselineaseas an illustration in this section. Accordiag

the above assumptidfisthe following table reflects the probability afdicial acceptance in each of
the four possible situations:

12 Firstly, the probability of judicial acceptanceafrue and uncontested proposition (Pr&fag¢hen Status() = {True, -

Contested}) must be very high. Secondly, the prdighif judicial acceptance of a true and contespedposition
(PrAcc@) when Statug() = {True, Contested}) must be lower than the proligbof acceptance of a true and
uncontested one (when Statp)s€ {True, -Contested}). However, it must still begher than 0.5 (if we assume that
sincere and insincere parties have the same cgpakiproviding evidence, and that judges have sawoenitive
capacity). Thirdly, the probability of judicial aggtance of a false and uncontested propositiono@g when Statef)

= {False, -Contested}) depends on the possibilitytfee judge to get evidence not provided by thdigmrWhen, as
usually in private law, the judge does not have gussibility, the judge would tend to align withav is falsely indicated
by the uncontested evidence provided by the lyiadgyp Thus this probability too must be higher ti@ab. Fourthly, the
probability of judicial acceptance of a false amhtested proposition (PrAeg( when Statef) = {False, Contested})
must be lower than 0.5 (assuming that sincere asiddere parties have the same capacity of prayidindence, and
that judges have some cognitive capacity).
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- Cont Cont
True 1 0.8
False 0.9 0.2

Table 1. Judge’s Accuracy

Let us consider, for instance, a case variant whaseindeed true that the Patient has sufferadnha
and provided evidence for it. According to the jpoeg table, two situations must be distinguisieg!:

if the evidence for harm is uncontested (Doctowrjat®s no evidence against Harm), with probability 1
the judge will be persuaded that there harm has bekeed infringed on the Patient; whilg(lif) the
evidence is contested (Doctor provides evidencénag#larm), the chances that the judge will be
convinced would decrease to 0.8.

3.7. Memory

Lawyers store the experiences they live in eacinddo their memory, and use this memory of past
events to estimate future payoffs in situationst ttey perceive as similar. Two situations are
perceived as similar by a lawyer if and only if thevyer is (a) defending the same type of client
(doctor or patient), (b) the case variant is theesgin terms of Harm and Negligence), (c) the lawye
is following the same strategy, and (d) the numiifefactual propositions upon which the relevant
party provides evidence or counterevidence is thissame.

When facing any particular situation, a lawyer wilok back at the 5 most recent times she
experienced a similar situation in the past, arelthe average of the payoffs she obtained in these
previous experiences as an estimate for the pahefivill obtain in the present situation.

3.8. Imitation and Experimentation

Once every lawyer in the population has receiveddogresponding payoff, lawyers will consider
changing their strategy for the next round. Eastyéx will look at another randomly selected peer
with the same type of client and the same casamarif and only if the payoff obtained by the peer
was greater, then the imitating lawyer will addp same strategy as the peer.

There is also a certain probability, namétyob-Experimentationthat each lawyer will adopt a
randomly chosen strategy.
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4. Preliminary Results in Four Different Scenarios

This section presents some preliminary simulatesults for 4 different scenarios. We are interested
in exploring the impact of (a) procedural costs ah(b) judges’ ability to tell truth from falsehdpon

the evolution of lawyers’ strategies. Thus we defithe following four scenarios: “Baseline”,
“Gullible Judges”, “Barrier to Entry”, and “Gullibl Judges & Barrier to Entry”. The parameterisation
of each scenario is the following:

Parameterization of the four different scenarios

Parameter Baseline Gullible Barrier  Gullible Judges &
Judges to Entry  Barrier to Entry

Ticks 10.000 10.000 10.000 10.000
Initial-stratification Random Random Random Random
Case-generator Random Random Random Random
Prob-imitation 1 1 1 1
Prob-Experimentation| 0.010 0.010 0.010 0.010
Memory-size 5 5 5 5
Initial-population 200 200 200 200
True-no-cont 1 1 1 1
True-cont 0.8 0.5 0.8 0.5
False-no-cont 0.9 1 0.9 1
False-cont 0.2 0.5 0.2 0.5
Part-cost 1 3 3
Cont-part-cost 4 4 3 3
Ev-cost 1 1 1
Cont-ev-cost 2 2 1 1
Val-case 10 10 10 10
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4.1.  The Model as a Time-Homogeneous Markov Chain

Before proceeding to the presentation of the sitimriaesults, it is worth mentioning that the model
presented here can be usefully seen as a time-l@mogs Markov chain (Izquierdo et al. 2009). The
state of this system can be defined as the nunibdawgers that are following each specific stratadyy
any given time. With this definition, the numberpafssible states is:

4+ 200—ﬂ (4)

Number of possible states: { 200

It is straightforward to see that if tipeob-Experimentationis greater than 0, then it is possible to go
from any state to any other state in one singlp. SB®nsequently the model is an irreducible and
aperiodic time-homogeneous Markov chain, also dalegodic. This basically means that the
probability of finding the system in each of itatsfs in the long run is strictly positive and inelegeent

of the initial conditions. It also means that timaifing distribution of the system coincides witls i
occupancy distribution. Clearly, calculating suéstributions analytically is rather impractical,thwe
can approximate them as much as we want by rurtheagomputer model.

10
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4.2. Simulation Results

In this section we report simulation results focleaf the four different scenarios. The figure elo
shows the evolution of the relative frequency ohtglgies in one representative run for each ofithe
possible scenarios.
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CMHo-Mag ro N Ol rHo-MAg
B rHo-ag | '||| 1] B -2y
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13100
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After conducting several tests (see paragraphid.1Aquierdo et al. 2009 for details), we camehe t
conclusion that gathering data in between timesstj01 and 11000 was sufficient to characterise
the occupancy distribution over strategies for eafdine 4 scenarios. Thus, the table below refbgs
average values for the fraction of the main stiatebetween stages 10001 and 11000 for each df the
scenarios. Each reported value has been calcutated 200 simulated runs of the process, with
random initial conditions. The values in brackeiswg the standard deviation of the averages across
runs.
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Cum-strategy-freq

HoNAg HoAg NHoNAg NHoAg
90.80% 4.92% 2.93% 1.33%
(0.96%) | (0.83%) | (0.38%) | (0.14%)

89.82% | 2.81% | 5.99% | 1.39%
(1.45%) | (0.29%) | (1.36%) | (0.14%)

15.16% | 79.50% | 3.85% | 1.49%
(5.24%) | (5.48%) | (0.62%) | (0.15%)

Gul. Judges & Barrier 83.84% 3.92% 9.89% 2.35%
to Entry (3.59%) | (0.55%) | (3.44%) | (0.33%)

Baseline

Gullible Judges

Barrier to Entry

These preliminary results show an interesting amekpected phenomenon: departing from baseline
conditions, judges’ ability to tell truth from falsood does not seem to have a significant effethen
adoption of different strategies in the populatmlawyerg3. However, the picture is completely
different when studying a system with an existiagrier to entry the procedure. It seems that barrie
to entry, on their own, dramatically change the position of strategies being used by lawyers,
favouring Honest and Aggresive behaviours over ldbaad Not Aggressive. Having said that, the
effect is only observable if judges have some igtid tell truth from falsehood. If, using our imfoal
terminology, judges are gullible, then entranceibes do not seem to make any significant diffeeenc

Note also that changes in the relative succespemdlence of different argumentation strategies in
each of the scenarios have wider implications. Gearin strategy adoption have an effect on the
efficiency of the judicial system. This can be amated in the following table, which reports the
average number of cases that go to court in eaghdrdor each of the possible scenarios. Each
reported value corresponds to the average betwagrss10001 and 11000 and has been calculated
over 200 simulated runs of the process, with randhitial conditions. The values in brackets show
the standard deviation of the averages across runs.

Gullible Barrier to Gul. Judges &

Baseline
Judges Entry Barrier to Entry
% Cases that go 36.42 33.16 48.72 37.09
to court (0.25) (0.57) (0.80) (1.41)

In addition, the table below describes the distidyu of victories in those cases that indeed go to
court. We can appreciate how, in this case, judgbdity to distinguish true facts does have a grea
impact on the result of the process.

Gullible Barrier to Gul. Judges &

Baseline
Judges Entry Barrier to Entry
% Successful 27.51 90.95 35.18 44.14
patients (doctors) | (72.49) (9.05) (64.82) (55.86)

131t does, however, have a significant effect onghaportion of cases won by doctors, as shown.later
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5. Conclusions and Future Vdrk

This paper proposes a novel approach to study iegahctions. In particular, it illustrates howeadr
based modelling can provide insightful explanatitmest help us understand the dynamics of legal
litigation during judicial processes. Our agentdshsnodel studies the mechanisms that govern the
adoption of diverse litigation attitudes, and thaterplay with given parameters in a certain jialic
environment. More concretely, our analysis intetaextrapolate the influence of judicial accuracy
and legal expenses structure in the evolution ardapence of certain strategies in lawyers dealing
with cases of medical liability.

In the model presented, the chances of successlibgation posture are determined by the case
variant and its concrete factual propositions, dtrategy adopted by both parties involved, i.eirthe
argumentative and probatory activities; and thesssent capacity of the judges. Furthermore, our
agent-based simulation is analysed in four padicidample scenarios, with two different cost
structures — the baseline and one where the cbprticipating in the process are incrementeds thu
resulting in a barrier to entry the procedure — tamal diverse levels of judges’ capacity to asshss t
truthfulness of the evidence provided by the parié.e. one where judges can with a high proligbili
discern true from false facts, and another whéra fact is counter-proved, they are equally likedy
assess it as true or not.

A basic question in the literature about litigatmncerns the frequency of plaintiff victory aatrand
how cases that go to trial relate to settled calsesn interesting paper, Priest and Klein (1984)
advance a model in which there is a tendency fampffs to prevail at trial with probability 50
percent. However, their hypothesis was tested @atdsy S. Shavell with differing results. By relagi
Priest and Klein's assumption of symmetric inforimat Shavell claims that it does not seem
appropriate to regard 50 percent plaintiff victerias a central tendency, either in theory or in
comparison with real data On the contrary, his claim is that, for the caed go to trial, plaintiff
victory occurs with any probability.

As we can extrapolate from the figures in the gresisection, none of the results obtained in any of
our four scenarios corresponds with the 50 perassitimption drew by Priest and Klein. Furthermore
— even though, as we explained in the introductiwr, do introduce a simplifying assumption
regarding the parties’ capacity of truly asses#iggexistence of both harm and negligence — thisfru
of our simulation seem to fairly match Shavell'sexsion. If, for instance, we take a look at the
“Baseline” scenario, we can see how, when judgesnat credulous and legal expenses are lower,
patients win approximately one fourth of the cabed go to trial, which roughly corresponds to the
percentage that, a priori, they should be entitedwvini>. Moreover, though both the outcomes
obtained in the “Barrier to Entry’and the “Barrier Entry & Gullible Judges” scenarios fall within
Eisenberg’s empirical results, that is not the aalsen judges’ ability to tell truth from falsehoothe
latter results in patients becoming extremely sssftd, effect that is however neutralized when
participating costs are increased.

Following this argumentation path regarding théuerfice of judges’ valuation of the facts, we should
mention Gennaioli and Shleifer, who conclude (p.t#at judges exercising discretion in finding fact
in a trial leads to setting of damages unpredietdtdm true facts and, furthermore, it not onlysesi
the incidence of litigation, but also encouragégédnts to take extreme positions in court. Indeesl,

14 One of Shavell's sources of empirical data iselierg (1990)supranote 3, p. 357, where he also subjects the 50
percent hypothesis to statistical test and rejéct®n the contrary, Eisenberg reports plaintifcsess rates ranging
between 52% and 84% for different categories oftrach cases, between 12% and 84% for real propasegs, and
between 25% and 60% for personal injury cases|atter will correspond to the applicable rate to case of study.

15 Remember that in our model, there are four diffetgpes of cases, namely (H,N), (H =N), (=H,N).a@dd, =N).
Patients are only right in one of those case vigjamhen there has been Harm as a result of theoinicurring in
Negligence (H, N).
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do appreciate very different results in both sdesainvolving judicial discretion, with defendants’
successful rate ranging from a minimum 9 percemidoe than half. However, no augmentation in the
frequency of extreme positions — the term “extremwuld resemble our model’'s aggressive and/or
non honest strategies — is observed.

One suspects, however, that litigants’ strategnesilsl also follow different paths, depending on the
magnitude of legal expenses. This question is ihdas we have argued extendedly throughout the
article, a main focal point of the literature ogaglitigation. However, most formal models are nhai
static and, though they are able to reflect somplications of procedural costs variance, they
generally give little or no consideration to theoleNion over time of such consequences. Inspired by
P. Rubin’'s ‘Why is The Common Law Efficient?’ aféts spirit, but borrowing some tools of
evolutionary analysis from biology, in 1981 P. Blmwne develops one of the few legal models
involving dynamism. Terrebone evaluates the imghet rule efficiency has on litigation, and
concludes that plaintiffs and defendants adoptesiias that result in a high rate of litigation whe
legal rules are inefficient and a low rate of Eign when they are efficient. This conclusion rhat

the results of our simulation — note that we shaddsider the baseline case as representative of an
efficient-rule-based system, in contrast with tinatvhich a barrier of entry is imposed, increading

cost that parties’ ought to bare, once they efterprocess — where the percentage of cases that are
resolved in a courtroom increases substantialllerwtine legal expenses are augmented. Indeed, the
percentage of cases that go to trial is almost Biffter in the case with higher legal expenseqgisi
from 36.42% to 48.72%.

All this said, we can conclude that the evolutigneiramework that agent-based simulation provides
enables us to show to what extent contextual vi@saimay impact on the adoption of certain
argumentation strategies in a population of hetmegus lawyers, showing how different postures
may evolve and eventually become prevalent and twe. In addition, further developments of
models such as the one described in this papeddmlp anticipating the impact of new policies
regarding the structure of the judicial process lkdnave on the attitudes of legal operators anthen
general efficiency of the legal system.

Though in this paper we have only considered omssipte change in the structure of the proceedings’
costs, other changes may be considered, such @sasing or decreasing costs in a different way,
making the losing party bare all the procedurats;aadding a penalty in addition to the costs uiben
losing party, increasing or decreasing the accucddiie judges, etc. Moreover, different attitudes
risk and loss could also impact on agent’s choié@sther possible change, could be introducing the
option of settlement; in such case, a way of mangatiie corresponding negotiation space should also
be considered.

Moreover, the pattern here proposed could alsoeleldped by relaxing our knowledge assumptions
about the lawyers, namely, that they are awaréelariant of the case they are dealing with, iat
whether Harm and Negligence have occurred. In imxditve could let them share their memory with
other lawyers, as if they were part of a law firm.

Thus, we consider that our dynamic analysis, wkii# being very preliminary, could lead to
interesting results and, more important, we thasdaresented in the paper pave may pave the way for
future developments where law and agent-based aiionlinteract.

16 In the related literature it is generally acceptieat that inefficient legal rules are those timapase greater costs on the
parties subject to them.
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