Toward a Computational Theory
of Arguing with Precedents:
Accomodating Multiple Interpretations of Cases"

Kevin D. Ashley
29 Westview Terrace
Easthampton, Massachusetts 01027

Abstract

This paper presents a partial theory of argu-
ing with precedents in law and illustrates how
that theory supports multiple interpretations
of a precedent. The theory provides succinct
computational definitions of (1) the most per-
suasive precedents to cite in the principal argu-
ment toles and (2) the most salient aspects of
the precedents to emphasize when ciling them
in those roles. Awun cxtended example, drawn
from the output of the HYPO program, il-
lustrates the range of different descriptions of
the same precedent that are supporied by the
theory. Tach description focuses on different
salient aspects of the casc depending on the
argument context.

1 Introduction

This paper presents a partial theory of arguing with
precedents in law and illustrates how that theory sup-
ports multiple interpretations of a precedent.

The theory provides compulational definitions re-
garding the roles that precedents play in legal argument.
Specifically, succinct delinitions are provided regarding;:

e Relevant sinilaritics and differences among cases

¢ Most analogous precedents
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o Roles of precedents in arguments as Cited Cases,
Distinguished Cases, Counterexamples and Targets
for 1lypotheticals.

For each argument role, the theory provides defini-
tions of the best precedents to cite and the features of
a precedent that are salient when cited in that role. In
an extended example, we illustrate how the definitions
of salience focus on dilferent aspects of a precedent de-
pending on the facts of the problem situation, the role
the precedent plays in an argument, and the side for
whom the precedent is cited. The theory also provides
rudimentary criteria for evaluating opposing precedent-
citing arguments.

The theory has been derived from the expericnce
of designing and building the HYPO program, an
adversarial case-based reasoner described in detail in
[Ashley 87a]. In effect, HYPO implements the theory.
Rather than describing the procedures by which I1YPO
performs the computations, however, here we emphasize
the theoretical description of legal argument underlying
the program. At the end of this paper we show how
the computational definitions of precedential argument
point to ways of improving the theory to support more
abstract interpretations of a precedent.

2 Cases and Factors: Some Definitions

The theory assumes that factors can be identified for a
given kind of legal claim. Factors are general collections
of facts that tend to favor or hurt the plaintiff’s argu-
ment. They are stercotypical strengths or weakncesses
commonly obscrved in legal cases involving that claim.

Factors are a kind of expert knowledge. When an
expert attorney analyses a problem, he can be said to
be determining what legal claims apply to the case and
what factual strengths or weaknesses the case evidences
for cach of those claiins, The HYPO program’s dimen-
sions are a general framework [or representing factors.

Factors have magnitudes to reflect the fact that a par-
ticular case may be a more or less extreme example of a
factor. [lach factor has a range of values over which the
magunitude of the factor may range from case to case.
The magnitude of a factor should be distinguished from
its weight. A factor’s weight is some kind of measure
of the support it lends Lo a conclusion that the plaintiff
should win a claim.



A factor’s weight in an arguinent is highly contextual
and cannot be conveniently summarized in a numneri-
cal mecasure. Morcover, experts differ as to the relative
weights of competing factors. For those reasons, the
theory docs not assign weights to factors a priori. In-
stead, the theory allows the precedents to determine the
weights of the competing factors symbolically in light of
the arguments about how to decide a particular prob-
lem.

In this theory of precedential reasoning, a legal case
is treated as a historical collection of factors, each with
a particular magunitude, to which some anthoritative de-
ciston maker (i.e., the judge) has assigned an outcomne,
either that the plaintiff won or lost a given legal claim.

The following notation will make il possible to de-
scribe factors and cases more succinctly.! Let:

s = side in a lawsuit, either plaintiff (x) or
defendant (6).

“ OC(c;) = «” means the outcome of case ¢;
was for the plaintill.

I, = the set of all factors, [, such that f gener-
ally favors side s, cither plaintiff or defendant,
for example:

Fy the set ol all factors, f, that
generally favor plaintifl.
Fs = {f | | gencrally favors defen-
dant }
F., = {f | f applics to ¢;}, (i.c., the set of all
factors, f, such that f applies to case ¢;.)
Opp(s) opponent of side s, for example,
opp(7) = 8, that is, the opponent of plaintiff is
defendant.
For a given factor f*:
M(fE) = the magnitude of factor f* in case
Ci.
“I\J(fc"'_) > I\I(j:’, )" mecans that the magnitude
of factor f* is greater for the plaintifl in case
c; than in case c;.

'This paper employs some symbols from set theory and
logic. The following simple examples illustrate the symbols’
meanings.

Let's assume that A is the set consisting of the letters a, b,
and ¢, that is, A = [abc}. Let B = {cefg)}. The intersection
ol sets 4 and B is AN DB = {¢}. The union of sets A and B
is AU B = {abcef g}. The set-difference between sets A and
Bis A\ B = {ab}). B\ A = {cfg}.

let E = {bc}. Set I is a subsel or equal to A (i.e., F C A
) because either £ = A or every member of 7 is a member
of 4. A is not a subset or equal to I (i.e.,, A € E ) because
there is at least one member of A, a, that is not a member
of E.

Let G = {zyz}.

Sets A and G are disjoint because the intersection of A
and G is the empty set. In symbols, ANG = 0.

Assume that !; is a variable that stands for some letter.
The expression, Vi; | I; € A, mecans “[or all letters, I; such
that I, is a member of set A.” The expression, 3; | I; € A,
means “there exists some letter, I;, such that I; is a member
of A.

“y” means or. “A” means and.
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“\ " = set difference.
CKB = set of all pastl cases in the case knowl-
edge base.

- Defining Relevant Similarities
among Cases

The keystone of a theory of reasoning with legal prece-
dents is a definition of relevant similarities and difler-
ences ammong cases. In arguing that a new case should
be decided like an old, the old case mus( have some sim-
ilarities that are relevant to the justification. In other
words, the similarities must tend to persnade a decision-
maker to decide the new case lhike the old.

Relevant similaritics and differences can be defined
computationally in terms of factors.

Relcvant similarities between two cases are shared
factors. The set of relevant similarities, S, ., between
two cases, ¢, and ¢z, is the set of factors the two cases
share, specifically:

Spieo=To NF,, (1)

In English, the set of relevant similarities between cases
c; and ¢y is the intersection of the sets of [actors that
apply to each case.

Intuitively, the relevant similaritics are reasons why
the two cases should have the same outcome. One casc
was decided because, or in spile, of the factors that
applied to it. At least some of those factors, the ones
associated with the relevant similarities, also apply to
the other case and justify the same outcome.

The set of relevant differences belween ¢y and co,
D., c,, is defined as follows: (Assume that the outcome
of e; was in favor of plaintif.)

£1,€32

D., ca =
[(Fe, \ Fey ) 0 1]
u [(Fca \Fc‘)an]
U {f I (-f € Sb‘hcz) A (A/I(fcz) > M(ffl ))} (2)

In English, the set of relevant differences is the union
of three sets, the pro-defendant factors that apply only
to ¢y, the pro-plaintiff factors that apply only to ¢y and
the shared factors which favor plaintifl more strongly in
co than in c;.

Tntuitively, the relevant differences are reasons why
the two cases should be decided differently. All of these
relevant diffcrences make ¢; a weaker case for plaintiff
thau ca. As a result, ¢y is a weaker justification in a
legal argument that plaiutiff should win in ¢;.

4 Most Analogous Precedents

The theory defines two senses in which a precedenl is
analogous or “on point” to a problem.

Cases that are on point are relevantly similar to a
problem situation. The set of cases that are on point to
a problem, OP, is defined as follows:

OP ={ci|(c € CKB)A(Sp: #0))  (3)



Saying that onc case, ¢;, s more on point than an-
other case, cg, mcans that:

SP,C.‘ DS 'k (4)
In Ienglish, the sel of relevanl similarities between the
problem situation and ¢; is a superset of the set of rel-
evant similarities belween the problem and ¢;.

Cases Lhat are most on poinl Lo Lhe problem are the
most relevantly similar ol all the on point cases. The sct
of most on point cases, MOP, is defined as Lhe set of all
cases, ¢;, such that for cach ¢;, there is no on point case
more on point Lthan ¢;. Specifically, MO P is defined as
follows:

MOP =
{C,’ | (C,' € ()I’) A
(Ver € OF

((Spei NSpes =)V
(ST')"' 2 Sf'ici)v

((Sp,c; Z SP.CI)A
(Spies € Spei)))} (5)

In English, ATOP is the sel of all cases, ¢;, such that
¢; is on point and for all other on point cases ¢, cither ¢;
and ¢; have no similarilies in corntmon with the problem
situation or ¢; is as or morc on point than ¢, or ncither
is more on point than the other.

Intuitively, MO contains the cases that are candi-
dates for the best cases to cite for either side in an ar-
gument how Lo decide the problem. Of all the cases in
the CKB, they are closcst in that they share with the
problemn the greatest overlap of lactual strengths and
weaknesses as represented by factors.

As the definitions of “more on point” and M OP indi-
cate, in this theory the rclative closcness of two cases to
the problem is not defined in terins of the comparative
numbers of factors they share with the problem but in
terms of the relative overlaps of the sets of factors they
share with the problem. A case that has two siinilari-
ties to the problem may be in A{OP along with a case
that has four similaritics as long as the relevani similar-
ilies comprise different sets and the smaller set is not a
proper subset of the larger.

5 Roles for Precedents in Legal
Arguments

According to the theory, a precedent can be cinployed
in four roles in a legal argument, as a:

1. Cited Case to justify a legal conclusion that the
problem should have the same outcome as the cited
case.

2. Distinguished Case to respond to an assertion
that the problem should have the same outcome as
the cited case.

3. Counterexample to respond in another way to an
assertion that the problem should have Lhe same
outcome as the cited case.
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4. Target Case to motivate a hypothetical modifica-
tion of the problem that will strengthen or weaken
an argument.

In each role, different aspects of the precedent are
salient. Salience means strikingness or cmphasis. An
arguer emphasizes different aspects of a precedent de-
pending on his viewpoint, cither for the plaintiff or the
defendant, and on the context in which he uscs the
precedent in the argument.

For each of the argument roles, the theory allows a
succinct expression of (1) the best cases in the CKB to
fill the role as well as (2) the features of a precedent that
are salient when used in that role. In the expressions,
the following abbreviations are employed: p stands for
the problem situation, cc is the cited case, dc is the
distinguished case, cex is the counterexample and t is
the target.

The main thing to nolice about these admitiedly com-
plicated expressions is that in defining the leatures of a
precedent that are salient, the expressions take context
into account. They contain terms that reflect the facts
of the problem situation, the side on whose bchalf one
argues, the role that a preccdent plays in the argument
and the [acts of other cases in the CKB. This is the key
to the theory’s ability to support multiple interpreta-
tions of a given precedent.

5.1 Cited Case

The basic role for precedents in legal arguments are as
cited cases. Although any on point case could rcason-
ably be cited in support of a side, some precedents are
better to cite than others.

The best cases in the CKB for a side to cite in sup-
port of its position are certain most on point cascs whose
outcomes favored that side and with respect to which
there are no better cases for the opponent to cite as
counterexamples. The opponent’s better cases, if any,
are relerred to as trumping counterexamples, More con-
ciscly, the sct of best cases for a side s to cite, BCC,,
is defined as follows:

BCC, =
{cil(cie MOP)A
A1 € F) A € Spe))) A
(TCXoppia),es = 9)} (6)

In the definition of BCC,, TCX,pp(s),c; 1s the set ol
trumping counterexamples to ¢; that the opponent of s
can cite. In Tinglish, the set of best cases to cite for a side
s is the set of cases, ¢;, such that ¢; is a most on point
case and ¢; shares some factor with the problem that
favors side s and there is no trumping counterexample
to ¢; for s’s opponent to cite.

A trumping counterexample is a case with the op-
posite outcome that has all the cited case’s similarities
and then some. This kind of counterexample “trumps”
the cited case. It is more on point than the cited case
because it has more (in the sense of a superset of) rele-
vant similarities to the problem. As such, it is a better,



morc persuasive case than the cited case that [avors the
opponeni. More specifically, the sct of Lrumping coun-
terexamples, TOX, ., thal can be cited by a side, s, in
response Lo a case, ce, cited by 8’s opponent, is defined
as follows:

TCX, 4 =
{ci | (ci € MIOPY A
(0C(ci) = 9) A
(Sp.ei D Spiec)} (7)

In English, the set of all cascs that a side 5 can cite as
trumiping countercxamples to a cited case cc is the sct
ol all most on point cascs, ¢;, such that the outcome of
¢; favors 8 and c; is morc on point than cc. The salient
features of a precedent playing the role of a cited case
are 1ts relevant similaritics to the problem situation:

S,,'m = l",, NnF,..

(®)
In citing a case, an arguer should emphasize these sim-
ilarities becanse they justify the same onicome in the
problem as in the cited case.

A major difference between arguing with factors and
cases and arguing with factors alonc can be demon-
strated by the fact thal a cited case’s salient leatures
include not only the sharcd factors that favor a con-
clusion that the plaintiff should win but also those that
favor a conclusion that the plaintifl should lose. If an ar-
guer only knew lactors, but no specific cases, he might
argue for a side by emphasizing only factors favoring
that side and ignoring faclors that did not. With a
specific case that combined the competing factors, the
arguer has persuasive cvidence that the current dispute
should be dccided the same way as the precedent even
though there are compeling lactors that favor the op-
posite outcome.

5.2 Distinguished Case

The basic way of responding to a cited case is by dis-
tinguishing it. Distinguishing points oui the relevant
differences between it and the cited case as a way of
arguing that the problem should be decided diflerently.

The best cases for a side s Lo distinguish are the best
cases that the opponent can cite, BCCypp(,)-

The salient features of a precedent, dc, that s should
emphacize in distinguishing it are the relevant difler-
ences from s’s viewpoint between the problem and the
distinguished case, Dy 4., as defined in expression 2.

5.3 Counterexample

Another way of responding to a cited case is by citing
another precedent as a counterexample to it. There are
four kinds of counierexamples in this theory. Each kind
of counterexample involves a case that is “contrary” to
the cited case in the sense that it had the opposite out-
come, focuses on a diflerent set of salient features and
can be used to disparage the impact of the cited case.
The four kinds of counterexamples, expressions defining
them and the associated salient features arc as follow:
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Trumping Counterexample: a contrary casc that
has more (in the sense of a supersct of} relevant similari-
ties to the problem than the cited case. Trumping coun-
terexamples have been defined above in expression 7.
The salient features of a trumping counterexample, the
oncs that a side will emphasize in describing the coun-
terexample, are the extra simnilarities that it shares with
the problem that the cited case does nol, specifically:

Spees \ Spyee (9)

An argument citing a trumping counterexample says,
in cflect, that when the exira similarities are taken into
account, the cited case should not be followed.

Partial Counterexample: a contrary case that
has the same set of similarities to the problem as the
cited casc or some nonempty subset of them. A partial
countercxample shows, some what more weakly than
a trumping countercxample, that the shared similar-
ities do not always lecad to the same outcome as the
cited case. The set of partial counterexamples that can
be cited by a side, s, in response to a cited case, cc,
PCX, . is defined as follows:

PCXy e =
{ci|(ci eOP) A
(0C(c;) = 3) A
(Spies 0 Spyee 7 B) A
(Spiei € Sppee)} (10)

In English, the set of all cases that a side s can cile as
pariial counterexamples Lo a ciled case cc is the set of
all cases, c;, such thai the oultcome of ¢; favors s and ¢;
shares some of the same factors with the problem as cc.

The salicnt features of a partial counterexample are
the similarities that both counterexample and cited case
have to the problem, that is:

S;J,cez' n Sp,cc (Sp,ccz

Boundary Counterexample: a contrary case
which is an extreme example of some factor, f*, that
both is a relevant similarity between the problem: and
the cited case and favored the winner of the cited case.
The set of boundary counterexamples that can be cited
by a side, s, in response Lo a cited case cc, BCX, ., is
defined as follows: (Assume that s is the plaintilf and
that defendant won the cited case.)

C Sp,cc)



BCX, .. =
{e; [ (0C(c;) = 5) A
(cj € OP) A

AL (I € Foppray) A
(f' €5, ) A
(J' € Spe;) A
(M(S2) > ML)} (11)

In Iinglish, the sct of all cases that a side s can cite as
boundary counterexamples to a cited case cc is the set
ol all on point cases, ¢, such that the ontcome of ¢j
favors s and there is some faclor, f¥, such that c; and
cc share f* with the problem, and the magnitude of f*
in ¢; is greater in favor of 8’s opponent than in cc.

For a given boundary countercxample, cex, the salient
features are the factor, ¥, of which the counterexarple
is a more extreme example than the cited case and the
rclative magnitudes of f¥ in the counterexample and
the cited case. By cmphasizing thal the plaintill won
despite that fact that the counterexample was worse
for the plaintiff along factor f than the cited casc, a
boundary counterexample tends to show that ff is not
a very significant factor.

Potentially Trumping Counterexample: a con-
trary case that would be a good counterexample with
which to trump the cited case if the problem had cer-
tain additional factors. Potentially trumping counterex-
amples identily ways (o strengthen or wcaken a side’s
arguinent. They make good targets for hypothetical
modifications of the problem in which the the potential
countcrexample would be a real trumping counterexam-
ple to a given cited case. The set of potentially trump-
ing counterexamples that can be cited by a side, s, In
response Lo a cited case, ee, PTCX, .. is defined as fol-
lows: (Lt pvar denote a hypothetical variant of the
problem.)

PICX, .=
{5 1(0C(e) = 9) A
(3pvar | (Spvar,e; D Spyec)} (12)

In Fnglish, the scl of all cases that a side s can cite as
trumping counterexamples to a cited case cc is the set
of all cases, c;, such that the outcome of ¢; favors s and
there is some hypothetical variant of the problem, pvar,
such that ¢; is more on point with respect to pvar than
cc. In HIYPO, we have identified a number of heuris-
tics for hypothetically modifying a problem situation to
generate puar. See [Rissland 86] for more information.

The salient features of a potential countercxample are
the extra similarities beiween it and the hypothetical
variant of the problem (pvar), namely:

Spva.r,cez \ Sp,cc
These salient features are the difference between the
problem situation and a hypothetically modified prob-
lem in which a side’s arsenal of cases Lo cite is strength-
ened by the addition of a new Lrumping counterexample.
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5.4 Target for Hypotheticals

A final role of a precedent in this theory is as Lthe tar-
get of a hypothetical modification of the problem that
would strengthen or weaken the plaintifl’s position. The
salient features of a case that is a target for a hypothet-
ical variation of another case to be modified (¢ — mod)
are those [actors in Fy \ ;o4 that are added, or those
factors in 8;—modq,e Whose magnitudes are changed, to
make the hypothetical more like or more extreme than
the target. The set of targets for hypothetical modifica-
tions of the problem depend on what the hypothetical
is designed to accomplish. For example, the set of po-
tentially trumping counterexamples, PTC X, .., is the
set of targets for hypotheticals in which side s has a
stronger response against cc with new counterexamples
to cite.

6 Evaluating Precedential Arguments

The theory permils evaluating competing precedential
arguments to a limited extent.

With respect to the ability to cite precedents, a side,
3, has a stronger argument if:

(BCC, #M) A (BC Coppry =0)

If neither BCC, nor BCCypp(,y are empty then both
sides can make strong arguments. ,

The theory’s evaluation criterion assesses the relative
qualitative strengths of an argument. The theory does
rot resort to “non-legal” criteria for assessing argument
strength such as counting precedents on both sides. On
the other hand, the theory does not take into account
criteria like the recentness of precedents or the pedigrees
of the deciding courts. Such commonly used legal crite-
ria could be incorporated into the theory, for example,
to break ties between equally balanced arguments.

7 Extended Example

The thcory’s expressions determine the leatures of a
past casc that are salient when the casc is cited in the
four argument roles. HYPO, which impletents the the-
ory, tailors its descriptions of a precedent to emphasize
the features, specifically factors, that are salient depend-
ing on the precedent’s argument role and the viewpoint
the program takes, for plaintill or defendant.

FFigure 1 shows a representative sample of the variety
of descriptions that HYPO generates for a single case
in its knowledge base depending on the argument role
and contexi. The extended example illustrates how the
theory’s expressions for salicnce apply to generate these
diverse descriptions of the precedent, the Date General
case. 'or each of the argument roles, we will work out
the salient {catures of Data General applying the defi-
nitions of the previous section. These descriptions are
excerpted from the complete 3-ply arguments actually
gencrated by HYPO shown in Figures 2 through 4. The
arguments involve the cases and factors illustrated in
Figures 5 and 6. For convenience, the cases are summa-
rized abstractly in terms of an outcome, a set of applica-
ble factors, and the magniludes of those factors. Tor a



more complele description of how HYPO generates the
arguments, sce [Ashley 87a,Ashley 87b,Ashlcy 88a).

As the descriptions of the Data General case illus-
trate, IIYPO emphasizes various aspects of the case,
sometimes focusing on sinilarities, sometimes difler-
ences, sometimes factor magnitudes, sometimes factors
significani becanse they do not apply.

Cited Case: IFigure 1, No. I shows how HHYPO de-
scribes the Dala General case as cited case (cc), where
the problem sitvation {p) is that of the Crown Indns-
irees case of I'igure 6. Using equation I, the set of salient
features are:

SCrown,Daia(;cneral = {jlf3} n {flf?} = {f!}
Consequently, HYPO’s descriptlion of the Data General
case in No. | emphasizes f! and ignores f2. Intuitively,
this makes sense. To call allention Lo f? at this point
would not be tactically sound since f? is not a rele-
vant similarity but a relevant difference (i.c., it is a pro-
plaintiff factor that Dela General does not share with
the problem.) [t is up to the defendant to point out the
differences (which HYPO does in distinguishing. Scc
Figure 2.)

Note that ITYDPO prefaces the description in No. |
with the word “Even though” in recognition of the fact
that although f' is a relevant similarity, plaintifl’s dis-
closures to outisiders are not normally reasons for decid-
ing in plaintifl’s favor. Had there been some relevant
similarities that lavored the plaintill, for examnple, that
the plaintill had taken substantial precautions to secure
its secrets, HYPO would have stated them first. That is,
HYPO would say, “Where: plaintifl took substantial se-
curity precautions, Fiven though: plaintifl disclosed its
product information to outsiders, plaintiff should win

"

Distinguished Case: The salient features in dislin-
guishing a casc arc the rclevant differences between the
problem and the distingunished case, D, 4.. Figure 1, No.
2 shows how 11YPO describes the Data General case as
a distinguished case (dc), wherc the problem situation
(p) again is the Crown case. Making the substitutions
for the three terrs in definition 2 of relevant differences:

(FCrown \ I'—'Data(}enern,l) N F& = {flfs} \
{172 n 15 = {57}
(FData.G'cneral ‘\ FC,own) n Ft = {fl.fz} \

{-jlfﬂ} n IF’II’ = {fz}
0 (Al(fll)ataGeneral) } A’f(jé,0wn) (6000 dis-

closures is worse, not better, for plaintifl than
7 disclosures.)

Taking the union of the terms yields the sct of salicnt
differences between the Crown case and Dala General,
DCrown,DataGencral:

{rryu{rrive= {1}

HYPO recites these differences in No. 2 of Figure 1.
The differences tend io explain away the outcome in
Daia General and show that the Crown case need not
have the same result. Figure 2 shows the complete ar-
gument.
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Note that the analysis allows HYPO to select those
differences in factor magnitudes that are salient in a
given context. Although the magnitudes of Data Gen-
eral and Crown along f' are different, IIYPO scnsibly
does not call attention to this difference. The difference
does not help, indeed it hurts, the defendant’s argument.
Crown is much stronger for plaintifl than Dala General
in terms of the numbers of disclosures to outsiders.

The analysis also allows 1IYPO to point oul those
factors that are salieni in a context because they do
nol apply to a case. For example, in the context of
distinguishing Dala General, f3 is significant because
it does not apply to Data General The importance of
this “non-feature” becomes apparent only in light of the
process of distinguishing Data General from Crown.

Counterexample: Figure 1, No. 3, shows how
HYPO describes the Data General case as a trumping
and boundary counterexample (cex). Ilere, the problem
situation (p) is a variant of the Crown case in which
all 7 disclosures to outsiders were subject to confiden-
tiality restrictions (i.e., Ferown—var = {f172f*} and
M(f¢ omn—var) = 7 ) and the casc cited for the defen-
dant (cc) is the Midland Ross case of Tigure 6. (The
complete argument is shown in Figure 4.) The salient
fealures when used as a trumping countcrexample are
(Irotn expression 9):

e =142}
In the first sentence of No. 3, HYPO cites Data Gen-
erel as a counterexample to trump Mtdland Ross and
emphasizes the extra similarities that led to the oppo-
site result in Data Generek namely f2.

When used as a boundary counterexample, the salient
feature of Data Gencralis f!, because, f! satisfies the
requirement of definition 11:

Ul € FE]AU] € SCrown——ua.r,Alidland]A[A'I(fllu.'d!and) >
A[(f.lDatnGeneral)]

Tn the sccond sentence of No. 3, HYPO cites Data Gen-

eral as a boundary countercxample, emphasizing the

fact that the plaintiff won in Data Gencral even though

it was a worsc case than Crown in terms of disclosures

to outsiders (6000 outsiders versus 7).

Target for Hypothetical: Figure 1, No. 4, shows
how TIYPO describes the Dalea General casc used as
a target for a hypothetical modification of the Crown
case with the result that Dala General would become
a counlerexample with which to trump Midland Ross.
The complete argument where HYPO makes Lhis sug-
gestion is shown in Figure 3. The salient fcature of
Data General in this context is the extra [aclor, fy
(I-.C., I’; \ Fc—mnd = (FDataGencral \ FCrmun) n [(11\'

{12\ P} n e = {f2})

The example has illustrated how HYPO tailors a de-
scription of a precedent to suit alternative viewpoints,
argument roles, problem situations, and the presence of
other cascs in the CKB. The interpretation of a partic-
ular precedent is flexible. For each conlext, the theory
specifies the features of the precedent that are salient.



A

I. As Case Cited by Plaintiff:
Where: Fven though: Plaintiff disclosed its prod-
uct information to outsiders, plaintifl should win a
claim for trade sccrets misappropriation.
Cite: Data General

2. As Case Distinguished by Defendant:
Data General is distinguishable because:
In Crown Industrics, Plaintiff disclosed its product
information in negotiations with defendant. Not so
in Data General.
Tn Data General, plaintifl’s disclosures to outsiders
were restricted. Not so in Crown Industries.

3. As Counterexamples Cited by Plaintiff:

Trumping:
Data General is more on point [than Midland
Ross] and held for plaintifl where it was also
the case that: plaintill’s disclosures to out-
siders were restricted.

Boundary:
Data General held for plaintiff ¢ven though in
Data General plaintiff disclosed its product in-
fortmation to more outsiders than in Midland
Ross.

4. As Target Case for Plaintiff:
Plaintiff’s responsc would be strengthened il: plain-
tiff's disclosures to outsiders were restricted. Cf.
Data Genecral.

Iigure 1: Descriptions of Dala Gencral Case in Iour
Argument Contexts

==> POINT for PLAINTIFI as Side-1:

WHERE:

EVEN THOUGIL: Plaintill disclosed its product infor-
mation Lo outsiders.

PLAINTIFT" should win a claim for
SECRETS-MISAPPROPRIATION.

CI'L'T: Data General Corp. V. Digital Computer Con-
trols fnc. 357 A.2d 105 (Del. Ch. 1975).

TRADI-

<== RESPONSE for DEFIENDANT as Side-2:

Data General Corp. V. Digital Computer Controls Tnc.
is distinguishable because:

In Crown Industries, Plaintill disclosed its product in-
formation in negotiations with defendant. Not so in
Data General.

In Data General, plaintiff’s disclosures to outsiders werc
restricted. Not so in Crown Industries.

—==> REBUTTAL for PLAINTIFF as Side-1: None.

Figure 2: Citing and Distinguishing Dala Gen-
eral where CI'S is the Crown Case

==> POINT for DEFENDANT as Side-1:

WHERE: Plaintiff disclosed its product information to
outsiders.

DEFENDANT should win a claim for TRADE--
SECRIETS-MISAPPROPRIATION.

CITE: Midland-Ross Corp. V. Sunbeam Lquipment
Corp. 316 V. Supp 171 (W.D. Pa., 1970).

< == RESPONSE for PLAINTIFF as Side-2:
Midland-Ross Corp. V. Sunbeam Equipment Corp. is
distinguishable because: In Midland-Ross, plaintifl dis-
closed its product information to more outsiders than
in Crown Industrics

COUNTEREXAMPLES: Data General Corp. V. Dig-
ital Computer Controls Tnc. 357 A.2d 105 (Del. Ch.
1975), held for PLAINTIFF even though in Data Gen-
eral plaintifl disclosed its product information to more
outsiders than in Midland-Ross Corp. V. Sunbeam
Equipment Corp..

==> REBUTTAL for DEFENDANT as Side-1:

Data General Corp. V. Digital Computer Controls Inc.
is distinguishable because: In Crown Industries, Plain-
tilT disclosed its product information in negotiations
with defendant. Not so in Data General. In Data Gen-
eral, plaintiff’s disclosures to outsiders were restricted.
Not so in Crown Industries.

NOTE: PLAINTIFE’s response would be strengthened
if: DPlaintil’s disclosures to outsiders were restricted.

Crl. Data General Corp. V. Digital Computer Controls
Inc. 357 A.2d 105 (Del. Ch. 1975)

Figurc 3: Dala General Cited as Boundary and Po-
tentially More-On-Point Counterexamples in Argument
about Crown Case
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==> POINT for DEFENDANT as Side-1:

WHERI: Plaintiff disclosed its product information Lo
outsiders.

DEFENDANT should win a claim for TRADE-
SECRETS-MISAPPROPRIATION.

CI'TE: Midland-Ross Corp. V. Sunbeam Equipment
Corp. 316 F. Supp 171 (W.D. Pa., 1970).

<== RESPONSE for PLAINTIFF as Side-2:
Midland-Ross Corp. V. Sunbeamn Equipment Corp. is
distinguishable because:

In Midland-Ross, plaintiff disclosed its product informa-
tion to more oulsiders than in Crown Indusiries Variant.
COUNTERIEXAMPLIS:

Data General Corp. V. Digital Computer Controls Inc.
357 A.2d 105 (Del. Ch. 1975), is more on point and
held for PLAINTIFF where it was also the case that:
Plaintifl’s disclosures to ouisiders were restricted.
Data General Corp. V. Digital Computer Controls Inc.
357 A.2d 105 (Del. Ch. 1975), held for PLAINTIFF
even though in Data General plaintifl disclosed its prod-
uct information to more outsiders than in Midland-Ross
Corp. V. Sunbeam Fquipment Corp.

==> REBUTTAL for DEFIENDANT as Side-1:
Data General Corp. V. Digital Computer Controls Inc.
is distinguishable because: In Crown Industries Vari-
ant, Plaintiff disclosed its product information in nego-
tiations with defendant. Not so in Data General.

IFigure 4: Data General Cited as Trumping and Bound-
ary Counterexamples in Argument about Variant of
Crown Case

7! = Secrets-Disclosed-Outsiders (Helps defendant (8)
to extent thatl plaintilf has disclosed secrets to
outsiders)

J? = Outsider-Disclosures-Restricted (Ilelps plaintiff
(=) if all disclosures to outsiders are confidential}

/? = Disclosure-in-Negotiations (Helps defendant (§) if
plaintifl disclosed secrets Lo dcfendant in negotiations)

Tigure 5: Three Sample Factors
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Crown Industries
Outicome: Defendant won
Factors: { f1/%}
Magnitudes:
M(f&, ouwn) = disclosures to 7 outsiders

Midland Ross
Outcome: Defendant won
FFactors: { f1}
Magunitudes:
M(frridiandRoss) = disclosures to 100 outsiders

Data General
Qutcome: Plaintiff won
Factors: { f152}
Magnitudes:
A[(fl etaGenerat) = disclosures to 6000 outsiders
M(f D,,mpe,,em,) = all disclosures restricted

Crown Industries — Variant
Outcome: Defendant won
Factors: { f1f25%}
Magnitudes:
M(fL, nevar) = disclosures to 7 outsiders
M(J&, sun—var) = all disclosures restricted

Figure 6: Four Sample Cases

8 Factor Weights

The theory does not have a numerical method for assign-
ing weights to factors, but then neither do attorneys.
l.egal experts may believe that a certain factor is gener-
ally more important than another factor, but they rarely
assign numerical weights or probabilities to express the
difference and they always are aware of the possibility
that in some combinations of factors and magnitudes,
the opposite may be true, the usually minor factor may
be more significant.

The theory does enable a symbolic method for deal-
ing with weights of competing factors. See {Ashlcy 88b).
One principal reason why attorneys cite precedents is to
argue that one factor is more important than another.
To illustrate, suppose that attorneys had only factors
with which to analyze new problem situations but no
precedents. Although one could analyze, for example,
the variant of the Crown case (where Ieoun—ver =
{f1/27s} ) and find that f, and f3 favor defendant while
J2 Tavors the plaintiff, one could not resolve the conllict.

With cases indexed by faclors and using the defini-
tions provided in the theory, one can do more. One
can cite a precedent that has a similar cornbination of
competing factors and argue that the same outcome
should apply. Specifically, HYPO cites Dala General
as a precedent with similar competing factors to show
that the conflict should be resolved in favor of plaintiff.
In other words, Dala Gencral can be used to support
an argument that f» is more important (i.e., has more
weight) than f; in the Crown case variant. Of course,
that is not the end of the argument. One may argue
that Dala General does not show that at all, because



— Point for Side-1, the defendant:

Defendant cites Alidland-Ross for the proposition
that, after disclosing its information to outsiders
(factor fy), plaintif Crown could no longer satisfy
the “Sccrecy” element of a trade secrets misappro-
priation claim.

— Response for Side- 2, the plaintiff:

Plaintiff responds that it does not nced to salisfy
any Sccrecy element because the Court in Daila
General relaxed the Secrecy requirement. If plain-
Ll in Data General has a Secret after disclosing its
information to as many as 6000 people (factor f),
Crown has a Secrct after disclosing o only scven,

— Rebatial lor Side-1, the defendant: Dafa General
does not relax the requirement of Secrecy. Plain-
tifl’s information was still a Secret despite the dis-
closures (Factor f;) because the disclosecs agreed
to maintain confidentiality (Factor f3).

Figure 7: Argument Pitting Conflicting Theoretical In-
terpretations of Dala General. {Not currently sup-
ported by the theory or HYPO.)

there is another factor at work in the Crown variant,
J3 which favors defendant and was not present in Dala
Gencral. llere, the salient feature about Data Generel
is that it does not have f3. That is a [air response, the
kind that HYPO performs and that the theory’s delini-
tions of salience capture quite well. See [igure 4.

Another way that attorncys deal symbolically with
weighting factors is to provide a theoretical rational-
ization that a factor is or is not important In tcrms
of a technical definition of a claim or an element of a
claim. Although there are a variety of definitions of a
trade secret, everyone’s definition includes the clement
of Secrecy (Here, the upper case in “Secret” indicates
a technical legal clement, not the common sense term.)
The defendant in the Crown case would be expected to
asser{ that every plaintifl must show as a necessary el-
ement of ils trade secrets claim that the alleged trade
sccret is a Sccret. The defendant would argue that, by
virtue of factor fy, the plaintiff [ails to show that it had
a Sccret. Figure 7 shows two interpretations of the Data
General case that might play a role in the argument. By
way of response, plaintifl cites Dala General Plaintiff’s
theory of Dala Generelis that it shows that factor f; is
simply not important in Crown. Factor f; is so extreme
in Dala General, there were disclosures to so many out-
siders, that the court, in effect, relaxes the requirement
of a Secret. Thus, plaintifl’s rationale continues, a mere
seven disclosures to outsiders, as in Crown, does not
matter. Defendant would take a different view of the
Dala General case and its ramifications for the require-
ment of Secrecy. Defendant’s theory of Data Generalis
that it does not show any relaxing of the requirement of
Secrecy, only that factor f, preserves the Secret despite
factor f;.
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9 Multiple Interpretations of
Precedents

In each of the alternative interpretations of Dala Gen-
eral in Figure 7, the arguer employs a theoretical de-
scription to justify an assertion that a particular salient
difference between a case and a counterexample is or is
not important to the outcome. The arguer interprets or
reinterprets the case’s significance to make it consistent
with his desired conclusion.

The example suggests both a promising way Lo im-
prove the theory and HYPO and a troublesome caveat.
By (1) identifying elements of a claim, (2) providing a
sitnple link between an element, like Secrecy, and factors
aflecting it, and (3) improving the program’s semantics
for comparing a factor’s magnitudes in cases (i.e., recog-
rizing extreme differences), the theory and the program
could support a more sophisticated kind of precedential
argument. With these additions, the argument in Fig-
ure 7 would be derivable from the information already
generated by the theory’s expressions for counterexam-
ples and salicnce.

The caveat is that even this simple exiension of the
theory opens a whole new range of alternative interpre-
tations of a precedent. As we have seen, even under
the existing theory, there is no one explanation of what
a precedent stands for. Consider the alternative inter-
pretations of Dala General in Figure 1. By increasing
the level of abstractions available for describing a prece-
dent, the range of alternative interpretations expands.
Credit assignment 1s even tougher. A precedent may be
interpreted not only in terms of different symbolic as-
signments of weight to competing factors but different
technical rationalizations explaining those assignments.
To complicate matters, for any given claim, there usu-
ally are a number of competing alternative authoritative
formulations of the elements and, for any given prece-
dent, the rationale applied by the deciding judge is only
one, not necessarily binding, interpretation.

As we knowledge engineers build theoretical represen-
tations for expressing what a'precedent stands for, we
need to design systems that support multiple interpreta-
tions of a precedent. We can no more state definitively
what a precedent stands for than provide definitive rule-
like definitions of a claim and its elements. The multi-
plicity of interpretations of what a precedent stands for
is the companion problem (o the problem of the open
texture of legal predicates examined by [Gardner 87].
On the one hand, the cases provide meanings to the el-
ements and rules. On the other, even simple arguments
citing cases like those of Figure 7 illustrate just how slip-
pery those elements are and how much freedom there is
to reinterpret cases to suit a conclusion.

If arguments show how complex a phenomenon rea-
soning wilh precedents is, they also impose some con-
straints on multiple interpretations of precedents. We
are not interested in representing every theoretical in-
terpretation of a precedent, but only those that can help
win an argument {ramed by a specific dispule, facts, and
precedents to cite. The salient factual diflerences, as
defined in the theory, are the ones that need explaining



and drive the technical rationalization. Thus, the the-
orctical analysis with lactors using the computational
definitions of significance and salience, argument con-
text and counterexamples, can frame the issue and fo-
cus a mechanical reasoner on the salient differcnces to
rationalize.

A more sophisticated theory of arguing with prece-
dents will incorporale other constraints on multiple in-
terpretations of precedents, such as:

¢ Posing hypotheticals, as the Supreme Court does,
to eliminate alternative interpretations of a prece-
dent [Rissland 86,Ashley 87a).

¢ Applying strategic argument planning to select in-
terpretations, for example, that do not detract from
other parts of ones arguinent. See, for example,

[McGuire 81].

o Prelerring interpretations that are not inconsistent
with common sense meanings of elements or legal
predicates. See [Gardner 87].

o Selecting interpretations that are consistent, if not
with all prior cases, at least with important favor-
able cases or those cited by ones side in an argu-
ment or not consistent with those cited by the op-
ponent. Sec [McCarty 82].

o Selecting interpretations that are “standard” in
the sense that there is widespread consensus about
what a casc stands for, like the moral of a classic
tale. See [Owens 88].

10 Conclusion

The theory provides succinct computational definitions
of (1) the most persuasive precedents to cile in the prin-
cipal argument roles and (2) the most salient aspects
of the precedents to emphasize when citing them in
thosc roles. The theory is accurate enough to permit
the HYPO program, which implements it, to generate
rcasonable legal arguments.

The theory supports multiple interpretations of a
precedent. The extended example has illustrated the
range of different descriptions of the same precedent
that are possible under the theory. Each description
focuses on different salicnl aspects ol the case depend-
ing on the argument context.

Efforts to expand the theory to accomodate more so-
phisticated kinds of legal argument should net abandon
the goal of accomodating alternative interpretations of
what a precedent stands for.
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