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Abstract

In this paper, we give an overview of our case-

based reasoning program, HYPO, which operates

in the field of trade secret law. We discuss key in-

gredients of case-based reasoning, in general, and

the correspondence of these to elements of HYPO.

We conclude with an extended example of HYPO

working through a hypothetical trade secrets case,

patterned after an actual case.

1 An Overview of Case-Based

Reasoning

As anyone, who has ever endured an adversarial "Socratic"

dialogue with a forcefully probing judge, client, or law school

professor, knows, being able to organize and marshal, one's
cases is key to prevailing in argument. It is certainly not
enough to cite maxims, sections of statute, or even simply list
the relevant cases. Rather one must view these cases with re-
spect to the case at hand from the point of view of the party
one is representing. Further, these cases and their ramifica-
tions must be thoroughly explored for weaknesses and hidden,
particularly adverse, surprises, for instance by posing telling
hypotheticals ("hypos"). Then one is in a position to test out
various approaches and arguments, for instance, by playing
through the major points of a skeletal argument, complete
with discussion of supporting and contrary cases. Once the
argument and the presentation of the cases are "debugged",
one can then elaborate the argument and cases in a brief and
ultimately prepare for trial or oral argument.

In our HYPO system, we have embodied many of the
tasks key to the kind of case-based reasoning ("CBR") used in
Anglo-American common law. In this paper, through general
discussion and an extended example, we shall illustrate how
HYPO carries them out. In particular, we discuss:
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1. The structure of HYPO's case knowledge base ("CKB" )
and case indexing scheme, called dimensions, that al-
lows retrieval of relevant cases;

2. Case analysis of a current fact situation ("cfs") in
terms of HYPO's legal knowledge;

3. A technique, the "claim lattice", for organizing the
relevant retrieved cases, from the viewpoint of the cfs
and finding the most-on-point cases ("mope ) and most
troublesome cases;

4. Heuristic techniques for generating hypotheticals to test
the sensitivity of the cfs to various changes in the facts,
to flesh out sparse areas of the CKB, and to create cases
in which two lines of analysis conflict;

5. Techniques for discussing and citing relevant hypothet-
ical and retrieved cases, for example, through distin-
guishing;

6. Techniques for proposing the outline of argument points
and responses in a "3-ply" structure.
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2 Background

Relevant to our work on CBR and HYPO are Al research on:
(1) memory and indexing; (2) example-based reasoning and
hypotheticals; (3) planning and analogical reasoning; and of
course, (4) legal reasoning. In this section, we briefly review
a sampling of the related work.

Memory and Indexing

Recent work on memory organization, most notably by
Kolodner and her colleagues, addresses the problem of using
indexing schemes to retrieve relevant cases from memory. For
instance, in the MEDIATOR system, Simpson and Kolod-
ner delevoped a case-based approach for solving problems in
dispute mediation [Kolodner, Simpson, & Cycara-Cyranski,
1985]. In the system's case-base were information on me-
diation tactics, their failures and corrections to the failures;
cases were indexed by features, particularly, by those causing
a failure in a mediation tactic.

'This work supported in part by the Advanced Research Projects
Agency of the Department of Defense, monitored by the Office of Naval
Research under contract no. N00014-84-K-00I7, and an IBM Graduate
Student Fellowship.



Hammond 11986a, 19871)] also uses a failure-driven and
CUM,' re n indexing scheme for his case-based problem
silver, clIEF, that plans recipes. Unlike Kolodner's system,

11E10 uses a strong causal model, especially for purposes of
explanation. Like Kolodner's systems, it runs into potential
dill Cii It.i es when the combinatorics of a large case base gener-
ate an unmanageably large number of differences or failures.

Example-Based Reasoning and Hypotheticals

The primary base of research on example-based reasoning
("EBR") and hypothetical reasoning is that from Rissland

and colleagues. Some key ideas of the work on EBR that are

relevant to CBR is the use of a case or examples knowledge

base ("CKB" or "EKB"), indexing and assessment schemes
for retrieval and evaluation of cases/examples, and very im-

portantly, modification procedures which can be applied to

the cases/examples to change them and create new ones [Riss-
land, 1980; 19811.

In the work on hypotheticals [Rissland, 1983; Rissland

Ashley, 1986], use of hypotheticals by human experts (e.g.,

law school professors and Supreme Court justices) was exam-

ined and various argument "moves" (e.g., weaken/strengthen,

focus, obfuscate, moot out) and strategies (e.g., slippery slope)

analyzed. Based on such observations, certain heuristics for

generating hypotheticals (e.g., make a case extreme, enable

a "near-miss" dimension) were formulated and implemented

in HYPO using the dimensions mechanism.

Most closely related to Rissland's EBR research is Mc-

Carty's "prototype-plus-deformation" model [McCarty, 1980].

McCarty's focus is also on how cases/examples can be trans-

formed into other cases/examples. In particular, McCarty is

interested in how two seemingly disparate cases can be joined

together through a series of incremental changes.

Analogical Reasoning

At some point in just about any episode of case-based rea-

soning, one resorts to using analogy. Sometimes the analogies

are quite simple (e.g., simple functional correspondence) and

othertimes, complex (e.g., mapping of the purposes underly-

ing the argument). While HYPO does not attempt to do the

deepest sort of analogical reasoning involving intent and pur-

poses, it does implicitly use other "weaker" forms of analogy.

HYPO's use of analogy is more as a tool for explanation and

justification than as a problem solving mechanism, as in the

work on planning, for instance, by Carbonell.

A key component of Carbonell's [1982, 1983] work is ex-

amination of the underlying structure of a plan to be used

in an analogy. In his "derivational" analogy, one maps over

this underlying structure, and in "transformational" analogy,

one examines the reasoning, particularly, the purposes, which

lead to that structure.

Some of McCarty's [1985] more recent work on the deontic

logic of a Hohfeldian "permissions and obligations" frame-

work also focusses on transformational aspects of analogy.

Here, the transformations might preserve the permissions/

obligations relationships between the parties in a case. The

related work of Kedar-Cabelli [1984] attempts to deal directly

with the underlying purposes and rationales, which as any le-

gal scholar or practitioner will attest, is exceedingly difficult.
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AI and Legal Reasoning

Previous work on legal reasoning has pointed out the de-
sirability of designing a system to reason with cases to han-
dle well-known problems like the "open-textured" nature of

legal predicates, the existence of competing, adversarial, ap-
proaches to a legal question for which there is no one, right,
answer, and the argument-driven nature of legal reasoning.

Gardner [1984] in her doctoral dissertation attacked the

problem of identifying "hard" and "easy" questions in the
context of analyzing fact situations from law school exams
on the contracts law of offer and acceptance. In heuristics

for determining whether there is a hard question, and thus

a debatable point, her system examines cases. For instance,

if there exist cases supporting two conflicting analyses, the

question is hard. This use of cases to supplement other styles

of reasoning (e.g., with rules or ATN's) is important. How-
ever, Gardner's representation of cases was at an abstract

level; the cases were more like templates, and less like the
cases in a legal reporter or even HYPO.

As mentioned above, McCarty's interest is primarily on
the deformations one could make to a case to connect it to
existing supporting, as well as contrary, cases and hypothet-
icals. More recently, he has investigated the deontic logic
underlying the framework of permissions and obligations [Mc-
Carty, 1985].

On the more traditional Al approaches to legal reason-
ing, there is the work of Waterman and Peterson [1981] and
Meldman [1977]. Meldman, in one of the earliest projects on
Al and legal reasoning, developed a system to analyze situ-
ations involving assault and battery. While he did make use
of cases, there were rule abstractions, somewhat more akin
to Gardner's than what we think of as a case in the context
of this paper. In one of the Waterman & Peterson systems, a
paradigmatic example of the rule-based approach, they model
how a lawyer would assess the worth of a toxic tort cases

(e.g., for asbestiosis). In their thoughtful discussion, they

point out the difficulties in dealing with deliberately open-
textured "weasel" words like "foreseeability" or "reasonable".

They recommend handling these problems by either asking

the user outright for his evaluation or backchaining through

more rules.

More recently, the work of Sergot [1986], based on the use

of Prolog, has attempted to model statute law, in particular

the new British Emigration Act. They two have difficulties

with the "gaps, conflicts, and ambiguities" inherent in the
law, even statute law.

3 Components of HYPO

In this section, we briefly layout components of our case-

based reasoning system HYPO. More detailed accounts may
be found in [Rissland & Ashley, 1987; Ashley; 1986]. HYPO

has two repositories for its legal knowledge and several com-

ponent modules, roughly corresponding to key elements of

case-based reasoning, that enable HYPO to start with a state-

ment of facts, proceed to a leg si analysis, and conclude with

presentation of an argument outline with case citations. HYPO

begins its processing with the current fact situation or



"cfs" which is input directly by the user into HYPO's repre-
sentation framework. 2

Legal knowledge in HYPO is contained in: (I) the CASE-
KNOWLEDGE-BASE or "CKB"; and (2) the library of
dimensions. The CKB contains HYPO's base of known
cases both real and hypothetical - in the area of trade
secrets law. Each case is represented as a hierarchical set
of frames whose slots are important facets of the case (e.g.,
plaintiff, defendant, secret knowledge, employer/employee data).

The library of dimensions encodes legal knowledge of what

clusters of facts, according to a particular point of view sum-

marizing lines of cases, have legal relevance for a particular

claim, are prerequisite for dealing with a claim, and con-

tribute to weaknesses and strengths. Metaphorically speak-

ing, they provide axes or hyperplanes through a high dimen-

sional space of all possible fact situations. The dimensions are

expressed in terms of a set of factual predicates which rep-

resent the next level of fact derived directly from the cfs (e.g.,

plaintiff-is-a-corporation, employee-switched-employers). A

key aspect of dimensions is that they organize the prerequi-

site facts in such a way so that the most important ones - the

focal slots - can be analyzed and manipulated in a legally

meaningful way, for instance, to strengthen or weaken a case.

An example dimension which will be relevant to our example

case is "Disclose-Secrets". It captures the knowledge that

the more people who have been told about the secret, the

worse off the teller is. Its focal slot is a number, specifying

the number-of-disclosees.

Once the user inputs the case, HYPO begins its legal

analysis. Specifically, the CASE-ANALYSIS module runs

through the library of dimensions and produces a case-analysis-

record which among other things, records which dimensions

apply to the cfs and which nearly apply (i.e., are "near-

misses"). The combined list of applicable and near-miss di-

mensions is called the D-List. A complete case-analysis-

record for the sample case of Section 5 is given in Figure 1.

On the basis of this analysis, the FACT-GATHERER

may request additional information from the user, for in-

stance, to enable HYPO to draw a legal conclusion. Once

"all" the facts are in 3 the CASE-POSITIONER mod-

ule uses the case-analysis-record to create the claim-lattice,

which is a lattice showing: (1) as root node, the cfs and its

D-List; and (2) as successor nodes, other cases from the CKB

that have for their D-Lists subsets of the cfs's. The claim lat-

tice, in effect, organizes cases from the CKB with respect to

the cfs and makes it easy for HYPO to ascertain which cases

are most-on-point cases or "mopc's" and least-on-point

cases.

The claim lattice, and the set of mopc's for the user's

chosen side as well as for the opponent's, are then used by

the BEST-CASE-SELECTOR. module and the 3-PLY-

ARGUMENT module to select cases on which to rely, to

distinguish and to use in the construction of a skeleton of

'In the COUNSELOR strategic advisory environment, HYPO func-
tions as a legal expert subsystem and input, as well as output, can he
conducted through natural language dialogue.

3Note, in some sense one is never finished gathering and analyzing
facts.

62

an argument [Ashley ‘!., issland, 1987]. The claim lattice
also enables the HYPO-GENER.ATOR module to spawn
legally interesting hypotheticals: for instance, a "hybrid"
case which brings together two competing lines of cases, or
a hypothetical that fills in a sparse area of the CKB. With
its use of dimension-based heuristics, such as "Make a case
extreme (with respect to a given dimension)", "Enable a
near-miss dimension", "Dis-able a near-get dimension", the
HYPO-GENERATOR, in effect, does a heuristic search of the
space of all possible cases [Rissland & Ashley, 1986]. Lastly,
the EXPLANATION module expands upon the argument
skeleton and provides explanation and justification for the
various lines of analysis and cases found by HYPO.

4 Background on Trade Secrets Law

In a trade secrets case, plaintiff and defendant are very of-
ten corporations who produce competing products. A typical
claim is that the plaintiff alleges that the defendant misap-
propriated secret production information and a typical way
to argue this claim is to show that the the purported trade
secret enabled the defendant to gain an unfair competitive ad-
vantage with respect to the plaintiff. The typical ways to
argue are in fact the sort of knowledge represented in HYPO's
dimensions.

Stereotypical fact situations which give rise to a trade
secrets case are:

1. A former employee of the plaintiff with knowledge of
the trade secret enters the employ of the defendant
and brings with him trade secret information which he
learned or developed while working for plaintiff. The
IBM v. Telex case is an example of this situation;

2. The plaintiff may disclose the "secret" information to
the defendant, perhaps in connection with an attempt

to enter into a sales or other agreement with the de-
fendant. The Automated Systems and Speedy Chemical
cases had such elements.

3. The trade secret information may be obtained by theft
or industrial espionage from the plaintiff and passed on
to the defendant. This happened in the E.I. du Pont v.
Christopher case.

Of course there, are refinements of these scenarios. For
instance, in the first scenario, there could be the added facts
that the defendant bribed or otherwise enticed (e.g., with
salary bonuses, stock options) the plaintiff's former employee
to switch company allegiance. This aspect was also present in
the IBM case. With regard to disclosures, the disclosing party
might have attempted to plug possible leaks by requiring non-
disclosure agreements, as in Data General. These various
scenarios give rise to different ways of approaching a trade

'While dimensions are somewhat similar to the elements of a claim,
they are not the same. For instance, it has been said that there are
three elements as a condition of the existence of a trade secret: "novelty,
secrecy, and value in the trade or business of the putative trade secret
owner." 1Gilburne & Johnston, 1982, p. 2151. But while elements pur-
port to define necessary and sufficient conditions for a claim, dimensions
define more fact-oriented conditions for arguing that one case is stronger
or weaker than another and should be decided accordingly.



secrets case for instance, emphasizing the employee who

switches or emphasizing the disclosures and these are re-

flected in HYPO's dimensional knowledge. The central facts

to these different approaches for instance, the inducement

offered or the number of disclosures made - are the subject

of a dimension's focal slot.

At this point, HYPO knows about 3(1 dimensions, which

represent the basics of trade secret law iGilburne k Johnson,

I982). Summaries of some of the most frequently used ones

are:

Competitive-Advantage - Plaintiff's argument is strength-

ened if the alleged trade secret information allowed de-

fendant to gain a competitive advantage over plaintiff.

Generally-Known - Plaintiff's argument is weakened if the

alleged trade secret information is generally known within

the industry.

Learnable-Elsewhere - If the information was learned by

an employee in his work for the plaintiff and he could

have learned the information working for some other

employer, plaintiff's argument is weakened.

Vertical-Knowledge Plaintiff's argument is weakened if

the alleged trade secret information was about a verti-

cal market. For example, cases imply that knowledge

about a vertical market, such as knowledge of the struc-

ture of the banking industry, which an employee might

learn in the course of developing computer programs

for that market, is not protectible as trade secret infor-

mation.

Bribe-Employee - Plaintiff's argument is strengthened if

the corporate defendant paid a very high bonus to get

the employee to switch employers and work on a com-

peting product.

Noncompete-Nondisclose-Agreement - Plaintiff's argu-

ment is strengthened if the employee entered into an

agreement not to work for plaintiff's competitors or to

disclose confidential information.

Disclose-Secrets - Plaintiff's argument is weakened to the

extent that plaintiff did not keep secret its alleged trade

secret information by allowing an increasing number of

other persons to have access to the information.

Restricted-Disclosure - Plaintiff's argument is strength-

ened to the extent that the persons with access to the

trade secret information entered into agreements not to

disclose the information to others.

5 A Worked Through Example

In this section, we walk through an example in which HYPO

analyzes a hypothetical case, patterned after a real case called

Amoco Production Co. v. Lindley. By using a sample derived

from real cases, we can compare HYPO's performance (e.g.,

the cases it cites) with that of the courts deciding the real

ones.
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Statement, of the Current Fact Situat ion

The current fact situation for our sample case, MEXXC'o

v. EXXSSInc, is as follows:

The plaintiff AMEXXCo has brought a claim

against, defendant EXXSS fin for misappropria-

tion of trade secrets in connection with its DIP-

PER system, a computer program that analyzes

drilling logs of oil wells. AMEX XCo alleges that

EXXSSInc gained access to confidential infortna-

Lion about DIPPER through its former eniployee,

G. Whiz. When he was first, employed by AMEXXC0

in 1979, G. Whiz entered into an agreement not

to disclose any proprietary information of OILCo

to others. While working for AMEXXC0, on his

own initiative and over a period of four years, G.

Whiz developed the DIPPER program. In 1984,

G. Whiz left AMEXXCo over a dispute about the

use of the DIPPER program and subsequently

took a job with EXXSSInc. Within ten months,

EXXSSInc was employing an oil well log anaysis

program similar to DIPPER.

Case Analysis and Retrieval

On the basis of this cfs, HYPO produces the case-analysis-

record shown in Figure 1:

Applicable Factual Predicates: exists-confidential-info,

employee-switched-employers,...

Applicable Dimensions: Agreed-Not- To-Disclose,

Competitive-Advantage

Near-Miss Dimensions: Brought-Tools, Bribe-Employee,

Vertical-Knowlege, Disclose-Secrets

Potential Claims: Trade Secrets Misappropriation (rsm),
Breach of Nondisclosure Agreement (BNA)

Relevant CKB cites: Structural Dynamics, IBM v. Telex

Figure 1: The Case Analysis Record for A MEXXCo v.

EXXSSInc

To produce this analysis, the CASE-ANALYSIS module

used the list of applicable factual predicates to determine

what dimensions apply or are near-misses. For instance, the

prerequisites for the Agreed-Not-To-Disclose dimension are

met: that two corporations, plaintiff and defendant, compete

with respect to a product, plaintiff has confidential product

information to which defendant has gained access, and former

employees of plaintiff with knowledge of the information who

now work for defendant, had entered into noncompetition

or nondisclosure agreements with the plaintiff. The CASE-

ANALYSIS module also finds similar cases on the basis of the

0-Lists from the CKB and can compare the cfs to them. For

instance, there are at least two cases in the CKB indexed by

the Agreed-Not-To-Disclose din ,Ision, both of which held for

the plaintiff: (1) Structural Dynamics in which the plaintiff's

extensive use of contractual protections was held sufficient to

make its employees aware of the confidentiality of computer



programs and (2) Telex v. MAI in which the II 3M employ-
ees entered into no agreements acknowledging a
listing of IBM's proprietary information.

Positioning the Cfs with the Claim Lattice

At this point, HYPO has retrieved relevant cases but
has not considered these from the point of view of the cfs.
The analysis, so far, only indicates where the cfs falls along
various CKB dimensions. The next step if for the CASE-
POSITIONER to take these relevant cases and produce the
claim lattice which will show, from the point of view of the
cfs, which cases are near and which are far, and which cases
are mope or "potential mopes". Some cases are only "po-
tential" because they are indexed by dimensions which thus
far are known only to be near-miss dimensions for the cfs.
Should it come to light, through further fact gathering, that
the near-miss dimensions are enabled, these cases would be
mope's. The mopc's for AMEXXCo are shown in Figure 2.

Mopc's: Structural Dynamics (zr; Agreed-Not-To-Disclose,
Brought-Tools);
Telex v. IBM (ir; Agreed-Not-To-Disclose, Competitive-
Advantage, Bribe-Employee);

Potential Mopc's: Midland Ross (7r; Disclose-Secrets,
Bribe-Employee);
Automated Systems (ir; Vertical-Knowledge)

Figure 2: MOPC cases from the claim lattice for AMEXXCo
v. EXXSSInc. Title of case is followed by who won and
dimensions from cfs's D-List that apply to case.

Generating Artful Hypotheticals

The FACT-GATHERER and HYPO-GENERATOR mod-
ules - as well as an attorney using HYPO - use the case-
analysis record, claim lattice, mopc's, and potential mopes,
to pose questions and hypotheticals. At this point it is easy
to engage in "assume for the moment facts x and y and let's
see what happens to our client's position" sort of reasoning.
Obvious triggers for spawning hypos include the near-miss di-
mensions from the case-analysis-record and potential mopc's
from the claim lattice.

In our example for instance, one hypo that HYPO could
pose to strengthen the defendant EXXSSInc's position would
be to suppose that AMEXXCo disclosed the confidential in-
formation to 100 outsiders as in the Midland Ross case, a po-
tential mope where the defendant won. Or HYPO could sup-
pose that the confidential information was general knowledge
about customer business relations as in the pro-defendant
mope Automated Systems. HYPO can tighten the analogy
between the cfs and the mopc's Telex or Structural Dynam-
ics, and strongly improve plaintiff's argument if the facts
included that EXXSSInc bribed G. Whiz to change employ-
ers or if G. Whiz brought AMEXXCo's product-related tools
with him.
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The Skeletal Outline of an Argument

Based on its analysis, including which cases are actual or

potential mopc's for each opponent, the ARGUMENT mod-

ule can now summarize points and responses for the cfs. For

instance, starting from the point of view of the plaintiff, there

are really two ways to argue the case, one for each mope:

Point :

AMEXXCo should win claim for trade secrets misap-
propriation. See:

Telex v. IBM (Plaintiff IBM won trade secret mis-
appropriation claim where defendant Telex gained com-
petitive headstart by saving — in development time
and cost by using confidential information of former
IBM employees who had agreed not to disclose IBM's
proprietary information.)

‘---+ Structural Dynamics v. Engineering Mechanics (Plain-
tiff Structural Dynamics won trade secret misappropri-
ation claim where plaintiff's former employees agreed
not to disclose confidential information.)

In the absence of any pro-defendant mopc's, defendant
has no cases to cite in response. As discussed above, HYPO
would pose hypos based on the pro-defendant potential mopc's
to try to generate some cases to cite. All that is left is to dis-
tinguish plaintiff's cases by pointing out significant factual

differences:

Response :

Those cases are distinguishable because they had stronger
facts for plaintiff:

In the Telex case, defendant Telex bribed IBM's em-
ployees to join Telex by offering a $500,000 bonus, stock
options and high salaries. In Structural Dynamics the
employee brought product-related tools like a notebook
and copies of the code.

6 Assessing HYPO's Performance

In several important respects, HYPO's analysis compares fa-
vorably with that of the Court in the the real case of Amoco
Production Co. v. Lindley, 609 P2d 733 (Okla., 1980):

First, in its opinion, the Court cites both the Telex and
Structural Dynamics cases, focussing on the existence
in each case of nondisclosure agreements between the
plaintiff and its employees. Id. at 743-745.

Second, the Court also distinguishes the Structural Dynam-
ics case, not as HYPO did by pointing out the evidence

of the employee's having brought product-related tools

to the defendant, but by pointing out that the terms

of the nondisclosure agreement in Structural Dynam-

ics were more restrictive than those in Amoco Produc-

tion. Comparing the import of contractual or statutory

language is an important kind of legal reasoning that

HYPO does not attempt. Id. at 745.



Third, the Court in the Amoco Production case di
d not de-

cide the merits of the trade secrets claim. Inste
ad, it

sent the case back to the trial court for further ac
tion.

In effect, the Court's citing cases like Telex an
d Struc-

tural Dynamics was to guide the lower court as to 
what

factual findings to seek and how to legally e
valuate the

facts. HYPO uses cases in much the same way
.

Fourth, in the Telex and Structural Dynamics 
cases, defen-

dants raised, and the trial courts rejected, t
he defenses

that there were no trade secrets because 
plaintiffs dis-

closed the information to outsiders and that 
the infor-

mation was too general. Telex Corp. v. IBM Corp.,

307 F.Supp 258, 358 (N. D. Okla, 197
3); Structural

Dynamics Research Corp. V. Engineering Mechanics

Research Corp., 401 P. Supp. 1102, 1117 
(E. D. Mich.,

1975). Both of these defenses are implici
t in the hypo-

theticals posed by HYPO based on the 
Midland Ross

and Automated Systems cases. Indeed, in the Telex

case, the court cites another Midland
 Ross case involv-

ing the same plaintiff and the sa
me defense that the

alleged trade secrets had been disclos
ed.

7 Conclusions

In this paper, we have briefly surveye
d how HYPO performs

various elements of case-based reasoni
ng. By working through

an actual example, we have shown
 how HYPO starts with a

representation of the current fact si
tuation (cfs), uses fac-

tual predicates and dimensions to 
analyze the case by pro-

ducing first, a case-analysis record, an
d second, a claim-

lattice. These are then used to orga
nize the relevant cases

from HYPO's Case-Knowledge Bas
e (CKB) and generate the

skeleton of a "3-ply" argument co
ntaining points, responses,

and counter-points.

At this point, we can say that HYPO
's performance within

the confines of the case law it knows, 
performs creditably; this

judgement is based on comparison fo
r a cfs based on a real

case of HYPO-derived case analys
is and the analysis in the

opinion of a real case. Further experi
ments are contemplated

to provide more detailed benchmarks of
 performance.

References

[1] Kevin D. Ashley. Modelling Legal Argument: Reason-

ing with Cases and Hypotheticals - A Thesis Proposal.

Project Memo 10, The COUNSELOR Project, Depart-

ment of Computer and Information Science, University

of Massachusetts, 1986.

[2] Kevin D. Ashley and Edwina L. Rissland. But, See, Ac-

cord: Generating Blue Book Citations in HYPO. Sub-

mitted: First International Conference on Artificial In-

telligence and Law, Northeastern University, 1987.

[3] Kevin D. Ashley and Edwina L. Rissland. Compare

and Contrast, A Test of Expertise. In Proceedings of

the Fifth National Conference on Artificial Intelligence,

American Association for Artificial Intelligence, August

1987. Seattle.

65

[4] J. G. Carbonell. Derivational Analogy ari
d its Role in

Problem Solving, In Proceedings of the Third
 National

Conference on Artificial Intelligence, American As
socia-

tion for Artificial Intelligence, Washington, D.C., 
August

1983.

[5] J. G. Carbonell. Experiential Learning in Analogical

Problem Solving. In Proceedings of the Second Na
tional

Conference on A rtificial Intelligence, American Assoc
i-

ation for Artificial Intelligence, Pittsburgh, l'A, August

1982.

[61 A. vdL. Gardner. An Artificial Intelligence Approach to

Legal Reasoning. PhD thesis, Department of Computer

Science, Stanford University, 1984.

[7]

[81

[91

M. R. Gilburne and R. L. Johnston. Trade Secret Pro-

tection for Software Generally and in the Mass Market.

Computer/Law Journal, 111(3), 1982.

Kristian J. Hammond. CHEF: A Model of Case-based

Planning. In Proceedings of the Fifth National Confer-

ence on Artificial Intelligence, American Association for

Artificial Intelligence, August 1986. Philadelphia, PA.

Kristian J. Ilammond. Learning to Anticipate and

Avoid Planning Problems through the Explanation of

Failures. In Proceedings of the Fifth National Conf
er-

ence on Artificial Intelligence, American Association for

Artificial Intelligence, August 1986. Philadelphia, PA
.

[10] S. Kedar-Cabelli. Analogy with Purpose in 
Legal Rea-

soning from Precedents A Dissertation Proposal. 
Tech-

nical Report LRP-TR-17, Laboratory for Computer S
ci-

ence Research, Rutgers University, 1984.

[11] Janet L. Kolodner, Robert L. Simpson, and
 Katia

Sycara-Cyranski. A Process Model of Case-Based 
Rea-

soning in Problem Solving. In Proceedings of the 
Ninth

International Joint Conference on Artificial Intell
igence,

International Joint Conferences on Artificial Intell
igence,

Inc., Los Angeles, CA, August 1985.

[121 T. S. Kuhn. The Structure of Scientific R
evolutions. U.

Chicago, 1970.

[13] Edward H. Levi. An Introduction to Leg
al Reasoning.

University of Chicago Press, 1949.

[14] L. Thorne McCarty. Example Generation. In
 Third Bi-

ennial Conference of the Canadian Society for Comp
u-

tational Studies of Intelligence, University of Victor
ia,

Victoria, B.C., 1980.

[1.5] L. Thorne McCarty. Permissions and Ob
ligations. In

Charles Walter, editor, Computing Power and Legal Re
a-

soning, West Publishing Co., St. Paul, MN, 1985.

[161 Jeffrey A. Meldman. A Structural Model for 
Computer-

Aided Legal Analysis. Journal of Computers and the

Law, 6:27-71, 1977.

1171 Edwina L. Rissland. Example Generation. Technical

Report 81-24, Computer and Information Scienc
e De-

partment, University of vlassachusetts, Amherst, M
A,

1981.



I8i Edwina L. Rissland. Example Generation. In Third Bi-
ennial Conference of the Canadian Society for Compu-
tational Studies of Intelligence, University of Victoria,
Victoria, B.C., 1980.

[19] Edwina L. Rissland. Examples in Legal Reasoning: Le-
gal HypotheticaIs. In Proceedings of the Eighth Inter-
national Joint Conference on Artificial Intelligence, In-
ternational Joint Conferences on Artificial Intelligence,
Inc., Karlsruhe, Germany, August 1983.

120] Edwina L. Rissland and Kevin D. Ashley. HYPO: A

Case-Based Reasoning System. Project Memo 18, The
COUNSELOR Project, Department of Computer and

Information Science, University of Massachusetts, 1987.

66

[21] Edwina L. Rissland and Kevin D. Ashley. Hypotheticals
as Heuristic Device, In Proceedings of the Fifth National
Conference on Artificial Intelligence, American Associ-
ation for Artificial Intelligence, August 1986. Philadel-
phia, PA.

[22] Sergot, M. J. and Sadri, F. and Kowalski, R. A. and
Kriwaczek, F. and Hammond, P. and Cory, H. T. The
British Nationality Act as a Logic Program. Communi-
cations of the ACM, 29(5):370-386, May 1986.

[23] D. A. Waterman and M. Peterson. Models of Legal De-
cisionmaking. Technical Report R-2717-ICJ, The Rand
Corporation, Santa Monica, CA, 1981.



But, See, Accord:

Generating "Blue Book" Citations in HYPO

Kevin D. Ashley and Edwina L. Rissland

Department of Computer and Information Science

University of Massachusetts

Amherst, MA 01003

Abstract

An interesting and important aspect of legal

reasoning is the use of citations to precedent cases

as justifications for legal conclusions. In this pa-

per, we describe the standard use of citations as

described in the attorney's "Blue Book" and how

HYPO, a program that models case-based legal

reasoning, generates and uses citations in a very

similar way to analyze fact situations and to com-

municate with an attorney/user. More specifi-

cally, we describe how, given a fact situation

("cfs"), HYPO dynamically generates the cita-

tions to cases in its Case Knowledge Base ("CKB")

by (1) analyzing the factual features of the cfs

to see what dimensions apply, (2) retrieving and

constructing a "neighborhood" of citable cases

around the cfs (the "Claim Lattice") and

(3) constructing the "Cites Display", a network

of citations to the most on point cases ("rnopc" )

that is a skeletal frame for a legal argument about

the cfs.

1 Introduction

One of the most interesting and important aspects of legal

reasoning is the use of prior cases as justifications for legal conclu-

sions. In law, attorneys justify an analysis or argument, by citing

and reasoning about cases. To justify an assertion that a client

should win in a particular fact situation, attorneys draw analo-

gies to prior cases where similarly situated parties won. They

distinguish away troublesome cases that would lead to contrary

conclusions by pointing out the legally important dissimilarities.

Even when attorneys cite constitutional or statutory provisions

in support of their conclusions, they almost always prefer also to

cite cases in which courts have applied the provisions in similar

circumstances. Of course, arguing from precedents is formally
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ensconced in Anglo-American law in the rule of stare decisis '

but, in practice, attorneys routinely employ prior cases as jus-

tifications for decisions in strategic planning of lawsuits, legal

arguments and commercial transactions, as well as, in drafting

briefs and opinions.

Given the importance in law of case-based justifications, it is

not surprising that citations to cases are important, also. Cita-

tions are references to legal authorities like precedent cases, con-

stitutions, statutes and other persuasive materials used in legal

argument to support a proposition of law. Citations are ubiqui-

tous; they appear in court opinions and legal treatim-3 (see e.g.,

Figures 1 and 2) as well as briefs, law review articles, texts, and

indeed anywhere that an attorney needs to back up a statement

with a precedent. It is also no wonder that standards have been

adopted for the use and interpretation of citations. The most in-

fluential standard setter is the "Blue Book", A Uniform System

of Citation, published by The Harvard Law Review Association.

A program that models legal reasoning should understand

and use citations. In the following sections, we describe the

Blue Book's standardization of the semantics of citations and

how HYPO models that standard, using citations to analyze fact

situations and to communicate with an attorney/user. HYPO is

a computer program that models reasoning with cases and hy-

potheticals in the legal domain. It is designed to help attorneys

analyze and make arguments about a new fact situation (the cur-

rent fact situation or "cfs") by comparing the cfs critically to the

most relevantly similar prior cases (i.e., "most on point cases" or

"mope's"). The goal is to build an argument how to decide the

cfs based on its significant similarities to and differences from the

most on point cases.

'This work was supported (in part) by: the Advanced Research Projects

Agency of the Department of Defense, monitored by the Office of Naval Re-

search under contract no. N00014-84- -0017, and an IBM Graduate Student

Fellowship.

'The rule followed in Common Law jurisdictions that "a holding by a

court in a previous case is binding on the Caine court (or on an 
inferior

court) in a similar case.' [Berman Az Greiner, 19801.



1. From Crown Industries, Inc. v. Kawneer Co., 335 F. Supp. 749, 761 (N.D.III. 1971):

To be entitled to equitable relief, Plaintiff has the burden of showing, among
other things, that the information disclosed to Defendant Kawneer was, in fact,
a trade secret. Midland-Ross Corp. v. Sunbeam Equipment Corp., 316 F. Supp.
171, 177 (W.D.Pa. 1970), affirmed, 435 F.2d 159 (3rd Cir. 1970).

Even though the Plaintiff's power packs, exempified by PX-121, might have
had to be rendered inoperative and examined by an engineer in order to dis-
cover the alleged trade secrets contained therein, the sale of the power packs
nevertheless constituted a public disclosure which defeats a claim founded upon
alleged misappropriation of the trade secrets allegedly contained in the power
packs. Midland-Ross Corp. v. Sunbeam Equipment Co., 316 F.Supp. 171, 177
(W.D.Pa. 1970), affirmed, 435 F.2d 159 (3rd Cir. 1970).

2. From Black, Sivalls & Bryson, Inc. v. Keystone Steel Fabrication, Inc., 584 F.2d 946,952
(10th Cir., 1978):

Although the evidence of trade secret misappropriation is not strong, "in
our view, the facts and circumstances, when viewed in their totality, do permit
the inference that there was such misappropriation." Telex Corp. v. Interna-
tional Business Machs. Corp., 510 F.2d at 928. Assuming [a feature of the
plaintiff's product] and the pricing information to constitute trade secrets, the
fact that such information or part of it could have been subsequently procured
by Smalling [the defendant] through independent research or experience did not
justify Smalling's conduct. See id. at 929.

3. From Amoco Production Co. v. Lindley, 609 P.2d 733,743, (Supreme Court, Oklahoma,
1980):

[That manuals were stamped confidential, numbered, and controlled cen-
trally by management] was not true of [plaintiff's] Lindley System. Trade secret
status is difficult to establish and often entails establishing that affirmative and
elaborate steps be taken to insure that the secret claimed would remain so.
Telex Corp. v. International Business Machines Corp., 367 F.Supp. 258 (N.D.
Okl. 1973), reversed on other grounds, 510 F.2d 894 (10th Cir. 1975);....

Figure 1: Sample Text with Citations from Court Opinions

2 Blue Book Citations

As formulated in the Blue Book and illustrated by the exam-
ples in Figures 1 and 2, citations consist of the following parts
(in order of their appearance in the citation): 3

1. Legal Proposition (sentence or clause).
2. Introductory signal.
3. Authority.
4. Parenthetical Explanation.
5. Related Authority.

The legal proposition is a more or less specific generaliza-
tion that expresses a legal conclusion. In Figures 1 and 2, for
example, the propositions describe some factual circumstances
when a claim for misappropriation of trade secrets would fail or
succeed. Introductory signals are the words that preface the au-
thorities (i.e., legal cases) such as Accord, Cf., But cf.. They
show whether a case supports the proposition or its contrary or
something in between. A sampling of citation signals and their
interpretations are set forth in Figure 3.4

The authorities may be legal cases, statutory provisions or
some secondary source like Milgrim on Trade Secrets. In this
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paper we focus on cases as authorities. It is reasonable, because
even when an attorney cites a statute, he almost always prefers
to cite, as an additional authority, a case in which the court
has applied the statutory provision in a favorable way in similar
circumstances.

The persuasiveness of the citation depends, among other things,
on how well the authority supports the proposition. When the
authorities are cases, and the propositions are about the merits
of a claim (like whether or not there is a trade secret given cer-
tain circumstances) then ideally the cited case involves: (1) the
relevant claim; (2) facts as described by the proposition and (3)

°Specifically, the Blue Book says:

Citations are made in citation sentences and clauses ...,
and are introduced by signals, which indicate the purposes for
which the citations are made and the degree of support the
citations give. Ip.51.

Information may be added to the basic citation in a paren-
thetical immediately following the citation .... Parentheticals
giving the weight of the authority should precede those giv-
ing other information, and explanatory parentheticals or paren-
thetical s containing a quotation should follow all others. [p.10[.

Related authorities may be appended .... [p.111.

'See [Blue Book, pp. 6 - 7].



Legal Proposition: When a product is marketed, put
 on display or advertised in such a

manner as to allow its secret to be known, the "secret" is los
t.

Authorities:

Crown Industries, Inc. v. Kawneer Co., 335 F. Supp. 749
, 761 (NI). III. 1971) (sale ter-

minates trade secret status even if product would have to b
e rendered inoperative and

disassembled by an engineer, i.e., if product which can be read
ily reverse-engineered

is sold, secrecy is lost);

Midland-Ross Corp. v. Sunbeam Equipment Corp
., 316 F. Supp. 171 (W.D. Pa.) air

435 F.2d 159 (3d Cir. 1970) (disclosure of t
rade secret by rea.son of operating in-

structions provided to customers);

Speedry Chems. hi Prods., Inc. v. Carter's I
nk Co., 306 F.2d 328, 334 (2d Cir. 1962);

Cf. Telex Corp. v. IBM, 367 F. Supp. 258, 358 (N.D. Okla.
 1973), antitrust aspects

rev'd, trade secret aspects aff'd although com
putation of damages modified, 510 P.

2d 894, (10th Cir. 1975) (although some 
of IBM's trade secrets lost through IBM's

marketing products, Telex's pervasive, willful
 trade secret misappropriation grounds

for injunctive relief designed to limit further 
misappropriation);

But cf. Data Gen. Corp. v. Digital Computer Controls, Inc., 357 A. 2d 105
 (Del.

Ch. 1975) (despite arguably broad distibution 
of maintenance manual restrictively

legended — from which defendant copied pl
aintiff's minicomputer circuitry, court

found (a) trade secret continued and (b) an absence 
of independent development by

defendant.);

Figure 2: Sample Compilation of Citations: Excerpt
s from three footnotes, citing more than

100 cases, in the legal treatise, Milgrim on Trade Secr
ets, Volume 12, Section 2.05[21, on. 8 10.

a holding on the claim consistent with the sense of the proposi-

tion. 5 If all three are satisfied, then accord or [no signal] would

be an appropriate signal. If the cited case involved a different

but related kind of claim or if the facts were not quite as de-

scribed then a See or Cf. cite would be in order. If the holding

in the cited case were opposite the sense of the proposition, then

a Contra, But See or But Cf. cite would be in order. In any

event, parenthetical explanations are used, among other things,

to summarize the particular facts of the case that correspond to

the circumstances described in the proposition.

3 Using Citations

As previously stated, an attorney cites a precedent case to

show that a legal proposition is justified. Citation statements

similar to those of Figure 1, in which judges justified the legal

conclusions of their opinions, no doubt appeared in the briefs

and legal memoranda of counsel urging their conflicting interpre-

tations of the facts and law upon the judges. Naturally, attorneys

want to cite cases that directly support their propositions. This

puts a premium on finding the best cases to cite as well as judi-

ciously crafting the proposition so as not to overstate the degree

of support. 6

In order to find the best cases and to plan legal arguments,

"A legal claim is a recognized 
kind of complaint for which the 

courts will

grant relief (e.g., breach of contract, 
negligence, trade secrets misappropria-

tion, copyright infringement). The holding is the 
decision of the court as to

the legal effect on each claim of t
he facts of the case, either in 

favor of the

plaintiff or defendant (7r or 1).

cOne of the surest ways to lose 
credibility with a judge is to exag

gerate

the degree to which cases support
 a proposition.
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attorneys use compilations of case citations like the one in Fig-

ure 2. Consider the plight of the plaintiff in the fact situat
ion

described in Figure 5. Plaintiff's product has already been d
is-

tributed to some customers and disclosures about the prod
uct

have been made to outsiders. The [no signal] citations to cases

like Midland Ross and Speedry convey the had news that the d
is-

closures probably spell plaintiff's doom, or so his opponent w
ill

argue by citing those cases. But the same compilation al
so sug-

gests plaintiff's salvation. The Cf. and But cf. cites refer t
o cases

where disclosures were made but plaintiffs still won. If plain
tiff

could show a pervasive, willful misappropriation as in Telex or

restrictive legends as in Data General, then plaintiff's weakn
ess

might become a strength. Plaintiff could both distinguish ca
ses

like Midland Ross based on the differentiating facts and ma
ke

new citations in its support. Conversely, from defendant's vi
ew-

point, the Accord and [no signal] cases are his main suppo
rt, the

Cf. and But Cf. cites his potential problem. In any event, t
he

important linkages are in the introductory signals, the imp
ortant

facts in the parenthetical explanations.

If the utility of compilations of citations like that of Figure 2 is

apparent, how to find them may not be. There are three inde
xes

to Milgrim on Trade Secrets. All require the knowledge
 that trade

secrets misappropriation is a plausible claim (One needs t
o know

that in order to pull Milgrim off the shelf). The subject index 
and

the table of contents also require the knowledge that a p
articu-

lar fact is potentially significant to the merits of the claim, how

that "significance" is characterized and where it is filed in the

index. As it happens, Milgrim's index has an (enormous) entry

for "secrecy", (and a cross-reference to it from "disclosures"). So

if one knows about the disclosures and that they make a differ-

ence legally, one is all set. Alternatively, if one already knows
 of

an important case (e.g., Midland Ross), the table of cases wou
ld



Signal: How Cited Case Supports Proposition

A rcord or /no signal": directly supports

See: supports

Cf: analogously supports

Contra: directly supports contrary

But See: supports contrary

But Cf: supports analogous contrary

Figure 3: Citing Cases in an Argument: Citation Signals

Plaintiff's (ir's) position is strengthened to extent:

Brought-Tools: n's former employees brought IT'S notes, diagrams, tools to defendant (b).

Competitive-Advantage: S's access to IT'S secret information gave b a competive advantage.

Disclose-Secrets: r did not voluntarily disclose his secrets to outsiders.

Restricted-Disclose: disclosees agreed to keep r's secrets confidential.

Noncompete-Agreement: ir's employees had entered into nondisclosure agreements.

Bribe-Employee: b bribed rr's employees to switch employ.

Vertical-Knowledge: s-'s secrets were not simply about customer's business methods.

Figure 4: Sample Dimensions and Related Factual Strengths.

From 1962 to 1964, Crown Industries, Inc., the plaintiff (7), developed a hy-

draulic power pack, PX-121, for automatic door openers. Crown complained that

defendant (5) Kawneer Co. developed a competing product, PX-125, by misappro-

priating r's trade secrets. Crown's power packs had been sold to and installed in

five public retail establishments. Crown made disclosures about the power pack to

a third party, and in 1963 and 1965 a Crown employee made disclosures concerning

the pack to Kawneer. PX-121 did not have any unique features not generally known

to the prior art. It took Kawneer six years to develop PX-125, from 1962 to 1968.

Figure 5: Current Fact Situation (cfs) based on Crown Industries, Inc. v. Kawneer Co.

lead to all the places in Milgrim where the case is cited, including

the footnotes summarized in Figure 2. Of course, knowledge of

a particular relevant case can also lead to compilations of cites

outside of the treatise in the opinions in that case and cases that

cite or are cited by that case. 7

HYPO follows a different route into compilations of cases and

citations. For a given fact situation ("cfs"), HYPO dynami-

cally generates the citations to cases in its Case Knowledge Base

("CKB"). It analyzes the factual features of the cfs to see what

dimensions apply, retrieves and constructs a "neighborhood" of

citable cases around the cfs and constructs a network of citations

to the most on point cases ("mope) that is a skeletal frame for

a legal argument about the cfs.

r Backpointers to cases that cite a case are locatable, for example, through

Shepardizing.
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4 Legal Knowledge Sources in HYPO

HYPO uses two kinds of domain knowledge to construct claim
lattices: (1) the Case Knowledge Base (CKB) containing
actual legal cases and (2) the library of dimensions. (Other
A.I. approaches to modelling legal reasoning, for example, those
of Gardner, McCarty and Waterman, place less or no emphasis
on representing and indexing cases and hypotheticals. For an
extensive bibliography see [Rissland, 19851.)

The CKB contains hierarchical clusters of frames (implemented
as flavors) which describe the main components of a case includ-
ing: plaintiff (r), defendant (8), legal claim, prevailing party Or or
5), holding and facts like products, secret or agreements. Some
features are in turn expanded and represented as frames (e.g.,
plaintiff, secret, agreement). See [Rissland, Valcarce, & Ashley,

19841 for an example.

From this basic level of representation, HYPO computes fac-
tual predicates that state whether or not a particular legal
fact is true (e.g., there-exist-disclosees, there-exist-nondisclosure-



Applicable Factual Predicates: ex ists-corporate-clai mant„ ex ists-confidenti al-in to, exists-

disclosures ...

Applicable Dimensions: Disclose-Secrets

Near-Miss Dimensions: Restricted-Disclose, Competitive-Advantage, Vertical-Knowledge

Potential Claims: Trade Secrets Misappropriation

Relevant CKB cites: See Claim Lattice

Figure 6: Case-Analysis-Record for CFS

agreements). Factual predicates form the building blocks of a

second source of legal knowledge in HYPO, the dimensions.

Dimensions capture the legal relevance of a cluster of facts to

the merits of a claim. For a particular kind of case, dimensions

generalize collections of facts that constitute strengths and weak-

nesses in a party's position. Each of the generalizations can be

backed up by one or more cases where a court held in favor of

a party, in part because of the cluster of facts associated with

the dimension. Figure 4 shows some examples of some poten-

tial strengths and weaknesses in a trade secrets situation and the

dimensions that capture them.

Dimensions allow HYPO to abstract the cases. They can be

thought of as a "cross section" or "projection" of the facts of a

case through a space spanned by HYPO's set of factual pred-

icates. We have identified about 30 dimensions in all. Other

examples of dimensions can be found in [Rissland, Valcarce and

Ashley, 1984; Rissland and Ashley, 1986, 1987; Ashley and Riss-

land, 1986, 19871. We do not compile these ourselves but rather

take them from scholarly analyses and treatises like [Gilburne

and Johnson, 1982; Milgrim, 19851.

A dimension, itself, is a frame-like knowledge source. It

has the following facets: (1) prerequisite[s], which are nec-

essary factual predicates for the dimension to apply; (2) focal-

slot[s] which of all the prerequisites are the ones that really

matter; (3) range[s] of values for the focal slots; (4) direction-

to-strengthen-plaintiff which specifies how to change the focal

slots; (5) significance which lists the claims for which the dimen-

sion has relevance; and (6) cases-indexed from the CKB. Note

that a focal slot can be a symbolic value and that the direction-to-

strengthen might specify climbing or descending a value hierarchy

tree.

5 Positioning the Case

In analyzing a new cfs, HYPO runs through the library of di-

mensions and produces a case-analysis-record that contains:

(1) applicable factual predicates; (2) applicable dimensions; (3)

near-miss dimensions; (4) potential claims and (5) relevant cases

from the CKB. Near-miss dimensions are those for which some,

but not all, of the prerequisites are satisfied. The combined

list of applicable and near-miss dimensions is called the D-list.

Figure 5 describes a cfs based, for purposes of illustration, on

Crown Industries, Inc. v. Kawneer Co. Figure 6 shows the

case-analysis-record for the cfs.

HYPO uses the case-analysis-record to construct the

claim lattice, which is a lattice such that: (1) the root is the cfs

together with its D-list; and (2) successor nodes contain pointers
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to cases that share a subset, usually proper, of the dimensions

in the cfs's D-list. [Ashley & Rissland, 19871. Figure 7 shows

the claim lattice actually generated by the HYPO program for

analyzing the cfs of Figure 5 from the viewpoint of a trade se-

crets misappropriation claim. (There is a separate claim lattice

for each possible claim.)

The ordering scheme enables claim lattices to capture a sense

of closeness to the cfs of cases in the CKB. Those sharing more

dimensions are nearer to the cfs. Those nodes closest to the root

whose subsets of the cfs's D-list do not contain near-miss dimen-

sions can be considered most-on-point-cases "mope's" to the cfs;

leaf nodes are the least-on-point. All of the cases displayed are

relevant to the cfs because they all share some legally important

strengths or weaknesses with the fact situation as represented by

the dimensions shared with the cfs.

Different major branches of the lattice indicate different ways

to argue the case, effectively one way for each group of mope's.

HYPO can argue the case for side I, let us say the defendant

in the cfs, by citing a pro-defendant mope. In Figure 7 there is

only one such mope, Midland Ross. Since mopc's share the most

legally important strengths and weaknesses with the cfs (i.e.,

mopc's are the closest analogies to the cfs), Midland Ross is the

most persuasive case HYPO could cite for the defendant as side

I. There are no pro-plaintiff mopc's in Figure 7. Data General,

for example, is not a mope because, although it is very close

to the root, the Restricted-Disclose dimension, which applies to

Data General, and which would help 71" if it applied to the cfs, is

only a near-miss for the cfs.8 (Note that Restricted-Disclose is

*'d in Figure 7.)

The Claim Lattice also shows cases that potentially would be

useful in an argument about the case. Although not a mope, the

Data General case is potentially a mope for rr. A potential mope

is very similar to the fact situation, except that some dimensions

(i.e., a strength or weakness) that apply to it are near-misses

with respect to the cfs; they are located in the nodes closest to

the root whose subsets of dimensions contain near-misses. If it

were true that the disclosees had agreed to keep r's confidential

information secret, Data General would become a very important

case to the plaintiff.

The relative locations of cases in the lattice also show how to

respond to an argument. Assume that the disclosures were made

on a restricted basis. Data General would become a pro-sr mope.

HYPO would use the new mope on behalf of plaintiff, as side 2,

8 Restricted-Disclose is a near-miss because the cfs does not have the pre-
requisite factual predicate that some disclosees agreed to keep r's secrets
confidential.



A pplicable
Dimensions

Near-Miss ,
Dimensions

(C 'd)

Potential
Mopc

GRAPH-NODE-0
DIMENSIONS:
Disclose-Secrets
Vertical-Knowledge •
Competitive-Advantage •
Restricted-Disclose •

CFS

Mope

GRAPH-NODE-6
DIMENSIONS:
Disclose-Secrets
Restricted-Disclose •
CASES:
Data General ii

GRAPH-NODE-4
Vertical-Knowledge •
CASES:
Automated Systems S

GRAPH-NODE-3
Competitive-Advantage •
CASES:
Telex v. IBM a
Widget King a

GRAPH-NODE-1
DIMENSIONS:
Disclosei-Secrets
CASES:
Midland Ross S

GRAPH-NODE-2 
Restricted-DiscloseRestricted-Disclose •

Potential
Mopc's

The root node represents the cfs and its D-list. (Dimensions that are near-misses for cfs have

's.) Successor nodes contain pro-plaintiff (7r) or pro-defendant (b) cases, involving trade secrets

inisappropiation claims, that are on point to cfs. Nodes closest to root that do not have near-miss

dimensions contain mope's; otherwise they may contain potential mopc's. Leaf nodes are least-

on-point. Each major branch of lattice that contains mopc's represents one way of arguing the

cfs. Mopc's distinguish cases in successor nodes. Potential mopc's suggest fruitful hypothetical

variants of cfs.

Figure 7: A Claim Lattice.

to distinguish side I's Midland Ross case because it is more on
point (i.e., between the root and Midland Ross in Figure 7) and
held for ir. As it is, without the fact that disclosees agreed to
maintain the secret, if Data General were cited in favor of side 2,
HYPO would distinguish it on behalf of side 1 by pointing out
the "dis-analogy" between the cfs and Data General, that the
facts associated with the Restricted-Disclose dimension, which
help 7r, obtained only in Data General, not in the cfs. In other
words, using the claim lattice and reciting unshared dimensions
that helped 7r in the cited case or hurt 7r in the cfs, HYPO knows
that and why the cfs presents a weaker case for plaintiff than
Data General.

6 Cites Displays in HYPO

HYPO makes the citations and distinctions explicit in a Cites
Display. Given a Claim Lattice, HYPO generates a network of
citations, the Cites Display, to represent the cases that most
strongly support a legal proposition, most strongly contradict it,
and the cases that are in between. The legal propositions that
HYPO deals with are conclusions of the form "7r [6] in [fact sit-
uation] should win a claim of [type of claim]." The Cites Display
graphs the cases pro and con the proposition with an indicator
Just like a citation signal that shows how strong the support is.
In effect, the Cites Display is a compilation of citations like that
in Figure 2 but generated dynamically and tailored specifically
for the cfs from the information contained in the Claim Lattice.
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Figure 8 shows the Cites Display for the proposition that the

plaintiff should win on its claim for trade secrets misappropria-

tion in the fact situation of Figure 5. The Cites Display consists

of a root node, representing the current fact situation and vari-

ous case-support-nodes, each representing a group of cases that

hold the same way on the same kind of claim and share the same

subset of strengths and weaknesses with the fact situation (i.e.,

subset of the cfs's D-list). The links between the root node and

the case-support-nodes are pro and con links, indicating that the

cases of the support-node either provide support for an argu-

ment in favor of the proposition or for an argument against it

(i.e., the cases can be cited for or against the proposition.) The

case-support-nodes are connected among themselves by another

kind of link, the distinguished-by links. A distinguished-by link

from one case-support-node to another indicates that the cases

of the node at the origin of the link, when cited pro or con the

proposition, can be distinguished by the cases of the node pointed

to.

The pro and con links confer different levels of support on

the proposition based on (1) how on point the cited cases are

(i.e., if they are mopes) and (2) whether the cited cases are dis-

tinguished or distinguishable. These distinctions are expressed

using citation signals like those in Figure 3 only with computa-

tional definitions based on the Claim Lattice. Figure 9 shows

how HYPO defines the citation links among cases.
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Root nodes represent cfs's: (a) is cfs with fact that disclo
sures were made. (b) is like (a) plus fact

that disclosees agreed to treat it's secrets as confidential. Succ
essor nodes contain citable cases.

Pro or con links from root to successor nodes are citation 
signals; they show how well citable Cases

support proposition. Compare differences in signals in (a) and (b) 
given added fact: Distinguished-

by link in (b) shows that new pro-7r mope Data General distingui
shes old pro-6 mope Midland Ross.

Data General is promoted from Cf. to Accord; Midland Ross is 
demoted from Contra to But cf.

Figure 8: Two Cites Displays.

The Cites Display can be seen as a skeletal framework for

a legal argument about the cfs. The network demonstrates the

cases' significance as parts of the argument. The links among

the case-support-nodes indicate the roles that a case plays in

supporting or detracting from the legal conclusion and in distin-

guishing other cases. The pro Icon] link joining the root and a

case-support-node is a schematic shorthand for citing a case to

make an argument point. A distinguished-by link is a schematic

shorthand for responding to the point by distinguishing the cited

case. For purposes of explaining the argument, the program can

follow the links in reverse to show how a particular case relates

to other cases.

7 Example of HYPO's Citations

As Cites Display (a) of Figure 8 shows, the case support for

the legal proposition is significantly on defendant's side. As in-

dicated by the Contra signal, the strongest case to cite, Midland

Ross, is against the proposition. HYPO's citing Midland Ross for

.73

6's side agrees with what the court actually lid in its opinion in

the case. (The cfs in Figure 5 is based on C..nuri Industries, Inc.

v. Kawneer Co., excerpts from which are shown in Figure 1.)

As described above, Midland Ross is a pro-6 mope that is not

distinguishable: There is no distinguished-by link from Midland

Ross to any more on point pro-7r case and, as shown in the Claim

Lattice, Figure 7, Midland Ross has no dimensions that favor 15

that are not shared by the cfs.

Although the cases in favor of the proposition are all distin-

guishable, as indicated by the Cf. signals, they and the But cf.

cites are clues about how to strengthen or weaken the argument

about the cfs. Telex, Widget King and Data General are only

potential mopes, they all have pro-Jr strengths not shared by the

cfs. They are in separate nodes to reflect the fact that they rep-

resent different potential ways to argue the proposition (i.e., they

come from different major branches of the Claim Lattice; the ex-

tra strengths (dimensions) they :,ave over the cfs are different.)

To stiengthen the argument, add restrictions on disclosures (Cf.

Data General), increase S's competitive advantage gained from



Signal: How Cited Case Supports Proposition

Accord: Link pro mopc's if not distinguishable.

See: Link pro cases if not distinguishable.

Cf: Link distinguishable pro cases. (e.g., potential mopc's.)

Contra: Link con mopc's if not distinguishable.

But See: Link con cases if not distinguishable.

But (if: Link distinguishable con cases (e.g., potential mopc's.)

Figure 9: Citation Signals in HYPO

its access to the secrets (Cf. Telex). To further weaken it, make
the secret information be vertical knowledge about customers'

business methods (But cf. Automated Systems.)

In other words, the Cites Display has much of the utility for

helping an attorney to plan an argument that the compilation of

citations in Figure 2 has, but it is easier to find. HYPO has gen-

erated the compilation dynamically for the user from its analysis

of the cfs.

The Cites Display (b) of Figure 8 shows the changes that

occur when a new fact is added to the cfs, namely that the dis-

closures are subject to restriction. The biggest change is that

Data General becomes a pro-7r mope and worthy of an Accord

signal. Midland Ross, now distinguished by Data General, is de-

moted to But cf. In moving from (a) to (b) there has been a big

shift in the balance of the argument in favor of the plaintiff, a le-

gal conclusion that HYPO demonstrates explicitly in the changes

in the Cites Displays. This also suggests how the Cites Displays

can be used to evaluate the arguments in favor of a proposition,

essentially by comparing the strong cites pro and con (i.e., Ac-

cord or Contra). All of one and none of the other mean a strong

argument. Some of each mean a debatable point.

8 Conclusion

In this paper, we have described the importance in legal rea-

soning of the use of citations to precedent cases as justifications

for legal conclusions. We have described how, given a fact situ-

ation (cfs), HYPO dynamically generates the citations to cases

in its Case Knowledge Base (CKB) by (1) analyzing the factual

features of the cfs to see what dimensions apply, (2) retrieving

and constructing a Claim Lattice, a neighborhood of citable cases

around the cfs and (3) constructing the Cites Display, a network

of citations to the most on point cases (mope) that is a skeletal

frame for a legal argument about the cfs.

We have examined a Cites Display generated by HYPO from

a cfs based on a real case and shown how it (a) comports with

the court's own use of citations and (b) captures the functionality

for planning an argument that an actual compilation of citations

from a legal treatise has but with the advantage that it is tailored

to; and generated automatically from, a description of the cfs.
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