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A riu:LDCiHARY STUDY IN COMPUTER-AIDED LEGAL ANALYSIS* 

Ab■traot 

Thia~ deacril>ea the prototype for a ccatpUter aystem that can 
pe,:fox,11 a. ai.11>1• kind ot legal &nalyaia. '?be ayatea user, who is presumed 
to be a lawyer, deacdl>ea to the system a hypothe~cil set ot facts. The 
systea deteminea tba extent to which theae facta fall within certain 
lega.l doctrines (by ayllogisa), or near to the .. doctrines (by analogy). 
During thia proceaa, the ayatea •Y aak the user for additional facts. 'fhe 
systa then tells the uaer of its determination■ and of the logic 
behind ita conclusions, aupporting theae conclu.iona with reference to 
judicial decisions and other 1_.i, :_...,.,._A, '1'he prototype aystem com
municates with the uaer in a .computer l.al19Uage (called- Preliminary Study 
Language) designed to be tranalatal>le into and out of English by natural
language proceaaing techniques, baaed on cue graaaar, that are currently 
being devei91"14,·4n,•,9._.·.~)ilh. • ·, • .. ·:-•'r.5c. · ,., r: 

Aa t;ha ··"•• (or --~•. ,aM~~•---~•t:Qc•al,.-~IJllignt 1:"9d!ls ;~~, IN~~t. 
to repreaent legally-relevant hQBl8n activity and doctrines of law. The 
priaiti~ ~~,.i.,,-.M.l•~Hl~ MIPA8.::5M:ftg•, 8'14 .·. 
relations (like peraona, fire&r1111, hitting, near, etc.) in the everyday 
world o~c---. ~tt.ia-. ,,a. .. -~:y-4.ta\MMM 1ft 9MS•~f~••·, 
hierU"Chically into cate90riea. They are uHlll>led into facts ccaprising 
two thin9s, M4,,A;lte•<W9kt4,"'- ,M~::-~ ... ,ftcik~,.'9'::t~XM•i;a...-1.114:: 
into more call)licated atructurea . called ai,tuaticne, which .u:a .represented 
in te.rl\8 OCAU. 0 fflNII; ?iLf? n,.HOl'.:<Ml-1P"11:.ii~'1.,.cD19•-ir-,Qlis~. 
These situational atrueturea are uae4 to represent the hypothetical facts 
being ~Md·,U rlJtl+ ,-U :r:th4)11~ .-.....cl;,. ..... ~i.M•·"·'"'·:'Jh• ·,,.? 
factual situations of ■pacific caHS provide !!!!ii.a.and counte;r-examples 
that behave as alternative types of the aituat.ional ~•--•Af. ~ \.\:u .. 
general legal doctrine. The prototype ayate contains representations for 
doctrine qvolrint,~cAril. 1-tteqr aad.da..._-.,,...__,,T ,,.,_ ,: . .;.M ,:)'°"~", •., .. , 

:AnairaJ.a· is pecfoae4 l,y:~da0011JPQ1~, ,t1M·i:aituat1*onaotl:aaa-.~l'e"1\t · 
legal doctrines according to their el..-nta and their types. When this 
dec0111pOaitioni -nachaa:.Olleii!l.eNl.,of s'il'tul9rN1•tm1lald.ea1,nt1eN·•thi-n9e..caad 
relations, to(Jether with their aituational atructure, are matched against 
the things and rel•tiona containEld .t11 sl.'fll,~.~fac~..rnTlle:•tc.bj.ng 
of individual things and relations is acocmpliabed by reference to their 
hierarchical categorization. · 

*Thta- :report repro&icea a theaia of the aw title IIUbaitted to the 
Department of Electrical Engineering andCollputer Science at the 
Massachusetts Institute of Technology on Auguat 29, 1975 in partial 
fulfillment of the requirements for the degree of Doctor of Philosophy. 
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Reality is too complex for verbal transmission. 
Logic changes reality into a different form, and 
thus it reaches out into the world . 

• . • The Alpha 60 Computer 

(Jean-Luc Godard, Alphaville) 

The life of the law has not been logic; it has 
been experience. 

. .. Oliver Wendell Holmes 
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Chapter.!. Introduction 

. \_ 

1.1 Overview of the Study 

This paper describes the prototype for a computer system that can 

perform a simple kind of legal ~alysis·:· The· user of the system is 
. ; ~ _;. 

presumed to be a lawyer. In an analysis session, the user sits at a 

computer terminal and types a description of a hypothetical factual 
·, 

situation, using a standard alphanumeric keyboard. The system explores 
, . . ·_, ; . . ' ', 

its internal representations of various legal doctrines, and it determines 

the extent to which the hypothetical facts fall within, or near to, these 
- . - .,- . - ' . 

doctrines. Often, the system asks the user to supply additional facts 
.. ". . , ·;, .l. .. 

that it needs in order to make these determinations. The system then 

tells the user of its' determinations, and it ~lai~s to the u~er the 

logic according to which its conclusi~~ were reached. 
t 

Whenever possible, 
~~ ", ,. _., ~ 

it supports its conclusions with references to judicial decisions and to 

other authoritative assertions of law. The system c0111BWdcates to the 

user on the typewriter console or on a video display device like a cathode 

ray tube (which is similar-to'a television screen). 

In order to effect this kind of computer analysis, it is necessary 

that we - abile to construct explicit f:~~hine re;~~~~tations for the 

specific factual situations that are to be analyzed. It is also necessary 

that we provide the machine with similar representations for more 

generalized situations in terms of which legal doctrines can be expressed. 
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Finally it is necessary that we design machine procedures for matching 

the specific facts being analyzed to tj1e more general facts contained in 
;:, , , ' .. ~ 

the doctrines. 

Existing methods for representing legal doctrine in ter111a of explicit 

formalisms, such as those based upon Boolean al~r~, are inadequate for 

the task of matching specific facts to more. general facts. This is 

because the elementary components represented in 8UCh models are too large 

and complicated to permit any useful medhani.sm for categorization. In 

this study, we propose the use of structural representations whose primi

tive elements represent simple things and relatiGnS frotn the everyday 

world of human activity. The prototy_pe systea contains representations 

for several hundred things and relations, like peraons, fireatms, hats, 

hitting, believing, near, far, et cetera. All of these things and 

relations are classified hierarchically into categories. These silllple 

representations can be assembled into c01111plicated structures that are used 

to represent larger factual situations. 

Such structures are used to r~present the hypothetical facts 

presented by the user for analysis. Larger, similar structures are used 

to represent the more generalized facts oontaified in legal doctrine. The 

prototype system contains representatio~s for doctrine in the area of 

oivil battery and assault. ,, 
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The system's procedures are able to decompose these representations 

of legal doctrine into siilaller compoaitf9:.and altematiw sub-structures. 

This decomposition Cari be continued ail the way to the ·level -of primitive 

things and relations. At thia·l~vel, the specific facts being analyzed 
·' .:- ' . ~ . 

can be matched to the more gene~al facts c~tained 
0

i.~ the· . doct~ine by 
. . .., , . . '· i '~ .: . . .. ;:.;':';' . - ','t,,_ . ,_. . .,_; '. :, .,: ;, • 

reference to the hierarchical ·urangemant of thing■ and relations. 

'l'h~ task of ·constructing useful ~chine, .repr~sentations of factual 
. -~i.--- _ '..... , ,- .·.,::;_; r .• -., ··.:(~ ~MC I' :·4r-. 

situations, arid the task of matching specific fact■ to 1D0re general 
' . ;_; . . .~~, ,· '•:, ~ .. ,i... ·'., l, ~i-~,i.- :, ~ :;.;'.~- ·•,, I •, "\'• , 

facts, both present significant probelms that have not yet been satis-

factoraliy soiJed·. In this· prel~ry,a"'f~dy,= ~ ~f 'these :proble.JDS will 

be explored lri detail. 
~ ,..:"· ';""->c"·.:-,.. , , r:.c•· .. , ., 

others wiil be . bypassed; .. liowe\.r,. due to certain 

simplications built into ow: system~ 
·. . f "/'i ,··· . ;- i ;,-~.,- ·\\ ... f,.; ~'}.1, .. -·:<) ,; •,·' ···(. :. ·.. .... .· .' ' 

relations are represented simply in terms of their locations on a hier-

archy. ~i/ leat~~a· ~\::haracteristici~'. of th~se' things~ ~f rela~le>ns 

are ignored. 

for assembling and dac0111p0slng compli~ated sit~ti~;•;. we will be less 

relying simply on the classification hierarchy for this purpose. 

As a result of these, and other, siaplications, the prototype system 

can perform analysis only on rather carefully drawn factual situations. 

It is hoped that this method of analysis will provide a starting point for 

~re sophisticated analysis of a similar nature, and that this study will 

provide a fra.mework for understanding the problems that must be faced in 

more advanced systems. Many of the problems that lie outside the scope of 
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of this study are already the subjects of current research in the field'J 

of artificial intelligence and automatic PX'OCJ'rUIIUJl'f,~ 

The prototype system described in thi• study does not -qnderstand 
- ' ~ .. -

English. It camnunicatas in an artificial language that we call PSL 
•• , ·- ., > 

(Preliudnary Study Language) • This langw1ge ia desi~ to be compre-
;• ' • • < •• : • ). • • ,- ., ~ 

hendible by a computer modeling system, called OIL, which is under current 
,~••:I, I ~ • • , t' • ' ' • ' 

development. The OWL system can translate •ta~ta exprtt••ed in a 
. .. ~ - ·; . ;.:,, '" 

language like PSL directly into data structure•.and -chine procedures. 
. • ,_ .. , l ·~ F; ./ " .• .,.,_ :· :~~ ;,._. !~ ~ 

Ulti.Dlately, the OWL system is ~ted ~ be able, to per'(~X'lll aillli.lar 
; . . . .-' . '.•; 

translations directly from statements in ~911~~ at ~iph ~ime tlle. u~e of 
, . ·' l 

an artificial language wil_l becarae unneces•~-·- . 

Finally, it must be explained that the pz::otQtype system is no~ yet 
• < \." : ·: .~ •• _' ~:; ' ~ ; • • 

computer. 

prototype 

_However, the data structure•, anp. ~~ n~,, ~~edlifes for the 
"• ' • .·.,- f.. '~ .,,. -- - ' 

are described in this study with aufficient _specificity and 
• C '-. ' • ;::-·._r. " c'Tt(_,., . . . : . ',·r -, 

detail so that implemen~tion of the syatea oupt to be.relatively 
; ,: ; •-·· :c -~'· } <. • ~ ;'. ' -~ ' . 

straightforward. 
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1.2 Examples of Analysis 

The nature of the prototype system perhaps can be introduced best by 

a few examples of the dialog that might ensue between the user and the 

system during sessions of analysis. The dialog will be presented here in 

English, but it should be remembered that the prototype actually communi

cates in PSL statements. We will examine the PSL language in later 

chapters. 

In Chapter 7, after we have explored the structure and operation of 

the system, we will return to these examples and trace the details of the 

analysis involved. 

AnalYf!3is Session 1 

USER: Aaron Aardvark purposely kicked Zachary Zetz in the leg. 

SYSTEM: Did Zachary Zetz consent to being kicked? 

USER: No. 

SYSTEM: Was Zachary Zetz apprehensive that he would be kicked? 

USER: Assume not. 
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SYSTEM: Aaron Aardvark appears to be liable to Zachery zetz for a 

battery. Aaron Aardvark appears not to be liable to Zachary Zetz for an 

assault • 

. USER: Why ia,there. liaW.lity for. a battery? 

SYSTEM: According to the doctrine adopted in Smith v. Jones, an action in 

battery is established by three components: contact, intent, and the lack 

consent. These components appear to be satisfied by the facts at hand. 

USER: How.is contaQt satiafied? 

SYSTF.M: The decision in~ v. ~ is applicable. In that case, Joe MOe 

punched Fred Foe in the nose. It was held that when one.person strikes 

the anatomy of another, there is contact as required for a battery. This 

~pears to cover the.facts at hand, in which Aaron Aardvark kicked Zachary 

zetz in the leg. 

USER: How is intent satisifed? 

SYSTEM: When a person acts (a) with the purpose of achieving a physical 

contact to SCll\80ne else, or the apprehension of such a contact, or (b) in 

the belief that IIUOh ,.cqn~:t. or ,§)pre~nt,$ °" ~J.l, ~ ~aep by. -the act, 

there is intent as required for a battery. This appears to cover the 

facts at hand, in which Aaron Aardvark kicked Zachary zetz purposely. 
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USER: How is lack of consent satisfied? 

SYSTEM: When a person consents to being contacted, there is consent_&,& 

will avoid a battery. Thia appears to be contradicted by the facts at 

hand, in which Zachary zetz did not consent to being kicked. 

USER: Why is there no liability for an assault? 

SYSTEM: According to the doctrine adopted in Jones v. Smith, an acti~·: in 

assault is e.stabliahed by two coaponents: apprehension and intent. 

Apprehension appears to be contradicted by the facts at hand. 

USER: How is apprehension contradicted? 

apprehension as required for an aaaault. This appears to be contr~ted 

by the facts at hand, in which, according to your uawnption, Zachary Zetz 

was not apprehensive that he would be kicked. 

Analpis seuion £ 

USiR:. Freel Dobbs and -.;.,y HQc>ray ... p,lvJ.ntff .,,,. ~,.Y· CJAJll!h, .Fred 

raise.a hie haQkef .atick. · Fi:ed btll.i._. thMl• tb1-.; 'Ifill <:.&Witt BeAji~,-W be 

app.12ehenaive- that Jie vJ.11 be hitr.· -.njk,Jia raiott,;~i,ve.. '* .bite 

Benji,• tn the leg vitll hia beck9¥ atick,:,blt m:at.:~ely. 
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SYSTEM: Was the hit that Benjie Hooray received a part of the hockey 

gmne? 

USER: Assume so. 

SYSTEM: Fred Dobbs appears not to be liable to Benjie Hooray for a 

battery. Fred Dobbs appears not to be liable t<:> Benjie Hooray for an 

assault. 

USER: Why is there no liability for a battery? 

SYSTEM: According to the doctrine adopted in Sm.th v. Jones, an action 

in battery is established :by three components: contact, intent, and the 

lack ot consent. Lack of coneent appara to ·a. COD'tiZ'a&t:-ct.ed by the facts 

at hand. 

USER: How is lack of consent contradicted? 

SYSTEM: One form of consent involves inferred consent. The decision in 

~ v. Poe is applicable. In that case, the parties were fighting in a 

boxing match. Perry Poe punched Quentin Quoe in the jaw. · It was held 

that when two persons participate in an athletic competition, consent as 

will avoid a, .b&t~ aay be inferred for any ~-:cal contact that is part 

of the competition. This appears to cover the facts at hand, i:n which 

Fred Dobbs and Benjie aooray we• playing•ua a hockey~, and in which, 

according to your ua~, the hit thet: Benjie Hooray received was a 

part of the hockey game. 
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USER: Why is there no liability for an assault? 

SYSTEM: According to the doctrine adopted in Smith v. Jones, an action 

in assault is established by two components: apprehension and intent. 

Apprehension appears to be contradicted by the facts at hand. 

USER: How is apprehension contradicted? 

SYSTEM: When a person is apprehensive of being contacted, there is 

apprehension as required for an assault. This apperas to be contradicted 

by the facts at hand, in which Benjie Hooray was not apprehensive that he 

would be hit. 

Analysis Session 3 

USER: With the purpose of frightening Gordon Good, Howard Hood visibly 

points a saturday-night special at him and grabs the umbrella that he is 

holding. The saturday-night special is not loaded. 

SYSTEM: What is a saturday-night special? 

USER: A saturday-night special is a kind of pistol. 

S1STEM: Did Gordon Good consent to the grabbing of his umbrella? 



USER: No. 

SYSTEM: Did Gordon Goddknow that the saturday-night special was 

unloaded? 

USER: No. 
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SYSTEM: Howard Hood appears to be liable to Gordon Good for a battery. 

Howard Hood appears to be liable to Gordon Good for an assault. 

USER: Why is theJ;e liaaility f• • bati;Uy? . 

SYSTEM: According to the doctrine adopted in smith v. Jones, an action in 

battery is established by three canponents: contact, intent, and lack of 

consent. These components appear to be satisfied by the facts at hand. 

USER: How is contact satisfied? 

SYSTEM: The decision in~ v. ~ provides an analogy. In that case, 
,:; '' 

John Doe knocked off the hat that:.Ricbard Roe was ~i~g. It was held 

that when a person strikes an article of clothing on .the person of 

another, there is contact as r8C!Uire:d for ,a bat~. ~is c~ close to 

covering the facts at hand, in which Boward Hood grabbed the umbrella that 

Gordon Good was holding. 

USER: How is intent satisfied? 
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SYSTEM: When a person acts (a) with the purpose of achieving a physical 

contact to someone else, or the apprehension of such a contact, or (b) in 

the belief that such contact or apprehension will be caused by the act, 

there is intent as required for a battery. This appears to cover the 

facts at hand, in which Howard Hood grabbed the Ulllbrella held by Gordon 

Good with the purpose of making hiDl apprehensive of a .physical contact. 

USER: How is lack of consent satisfied? 

SYSTEM: When a person consents to being contacted, there is consent as 

will avoid a battery. This appears to be contradicted by the facts at 

hand, in which Gordon Good did not ·consent to the grabbing of his 

umbrella. 

USER: Wh¥ is tlwr• U.abUi,t.y for an. uaUl-t.? 

SYSTEM: According to the doctrine adopted in Jones v. Smith, an action in 

assault is established by two components: apprehension and intent. These 

canponents appear to be satisfied by the facts at hand. 

USER: How is apprehension satisfied? 

SYSTE.M: One form of apprehension involves a threat with a gun. The 

decision in ~ v. ~ is applicable. In that case, Winnie Woe visibly 

pointed a rifle at Zeke Zoe. The rifle was not loaded, but Zeke Zoe did 

not know t;ha,t. It was held that where a person visibly points an unloaded 

firearm at another person, the other person's apprehension as required for 
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an assault is established if the other person does not know that the fire

arm is unloaded. This appears to cover the facts at hand, in which Howard 

Hood visibly pointed a saturday-night special at Gordon Good, and in which 

the saturday-night special was unloaded, and in which Gordon Good did not 

know that it was unloaded. 

USER: How is intent satisfied? 

SYSTEM: When a person acts (a) with the purpose of achieving a physical 

contact to someone else, or an apprehension of such a contact, or (b) in 

the belief that such contact or apprehension will be caused by the act, 

there is intent as required for an assault. This appears to cover the 

facts at hand, in which Howard Hood pointed the saturday-night special at 

Gordon Good with the purpose of making- hia apprellerud.ve of' a physical 

contact. 
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Chapter! Machine Models~ Legal Analysis 

2.1 The Proce•• of ~al Ana].yaip 
_, ·: , "f: . • ;' -

A client consults an attorney. 'l'he attorn,ay may be asked for 

advice about the legal con••~•• of.,.. C~Wl,lf1',ted 11etiyity. The 

attorney lllAY, have_ t-9, 4i°a.ft & QOnp£,ct;- 1°,g ~O~;t~--~~~nt 1 ~ interests 

over some r~~, of :possible ~~• ,tt~tiop.J ~. .qi- -~~-•- tpe client 

already has beccae involved ·in a·· pradicuia~t .· :-~ H~; or•·•~ ·11'8.Y ~~h t:o 

bring legal acti,on to rec:QVU ~r loa-.,.pr ~~~.1.r,~, cauaed bf anotper, 

or wish to be defend94 in sucb a l•~-~or in • ~, .~roceeding. 

In providi;ng c~ ii\. suqh, aib.lat~A. ~. ~~~J: Q,Jes many 

forms of r.ea,soning. and skill. ~ of tb-.11 1a: • Junf'~ntal technique 

that we will call J.Oftl.. anal.Xf.i••· ~y ~• t~,- W,.,;~:, . .!:!!!_ ,t99ical 

derivation of !. legal cm.J.waigp ~ !,.~pAer .. -f!f!i~l. si£Y:at.ion .in 

~ light, ~ so,ne ~ -~ le?h-floot::t!!!:- ;, ... · 

ca,reful to Qistinguish it from.. thf;l. JIIQJ:'e, coaelex .proces~ ,..o~,l§al x-~

ing.. :t'his term is used ~ra;J.~y to; d.NQ~ ~- F~S~,;bf wlµcn 

judges decide cue• {auld, themoi-e .. • ~ of .t;he at~ey' .. s overall 

reasoning, too) • In his c,).asaic tz:a.ti~~•:' .. CW .t,be j~al ~ess, 

Benjamin Ca.rdo~o separates f~ major~ ~g wb;l.$.t;pe f~rce of legal 

reasoning ~erts itself,: . The• are: . lp.g~ 1>r09J"ess~., historical 

development, custom, and social justictl, {l]. Regardin.g the £orae of logic, 



he explains: 

In putting it first, I do not mean to rate it most important. 
On the contrary, it is often sacr;l.ficed. to otjlers. .. I have 
put it first because it has, I t.bl.nk, a 0°~ pri~tion 
in its- favor •••• Lacking [801118 consideration of history or 
custan or justice], I must be logical. 

* * • 
You may call the process one of analbgy or of logic ~r of 
philos-ophy as you please •. Its essence in any _event is the der
ivation of a·~ ftddt' a ·rule1'or 1a pdticfple;tir· a 
precedent which, accepted as a datum, q~n~ina imp~icitly 
within itsel.f'-t:he tjenr of,, the· cbhclwifoh •• ·;.· ;~;;'i.'he"lliiith'od 
tapers down from the syllogism at one end to mere analogy at 
the other [21.· .,, · · · · - · · · · · 
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What we are calling legal analysis correspc:ni!a subatantially only to 

this first, logical component Of l;eqat<·r&aaoiiing. w wH:1: be· concerned 

both with the logic of syl1og11m· and with't:he'-1.ogl'i:f of autogy. . . 

Legal ana'.lys:fa t11 ·· p$rfoX11iec! on a particu'l~ sttt' of'· fa:cts" agaittst a 
background ct. legal. doc:t.rtne;.. C~o i1i ~iztg;:~ ~· doctrine When 

he speaks of "a· rule or a ·principle ora·l)X8ctdent.". 

Legal doctrine is embodied fiicli~t~z.111a;,;.auch:".:.Q. in the~

utes and the constitutions- of ou state 'and ·fei4eral gov~nts. In 

c~n-1a.,;- systems such as ours, the characteristic ~s of legal 

doctrine are the judicial decisions in i.Ntividbt!il cases~· The doctrines 

of prior cases, which are calli!d.· ''the•~ la.J,n. Ht"Ve as '@ec:edents for 

future, similar cases, as we -will discuss · present·ly. The comnon law is our 

most important· form of legal doctrine. ·. Substantial areas ·of· legal doctrine 

(especially of state law) exist only incases-;..there are no statutory or 

constitutional provisions that pertain.· Even in areas· of law covered by 

statutes or constitutions, these are always subject to·the courts' 
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interpretation in individual cases, and these interpretations are binding 

as precedents for future; similar cases. 
·- ,, . ·l.' ·1 .-- ::' . ,. .- . . ,;_. ~ .' - . -'· . 

Legal doctrine can differ in its degree of specificity or_ generality. -
, _ , ~:.: _._ ... _:1-s~J.: d. ,;:.: ~~- ._ . '\~ 

we use the word specific to indicate doctrine that is expressed in.terms 
, _ .'~•f;.~ • ;.,•1~· _, .i,,·:;_,-;_ ~·•I{',t, 

of relatively narrow categories of persons and activities. Here is an 
•. · : • . . - ,. .:..;.,.1...r-. •U .. ·>,. ,-:,1:~-~:',,;,· • , • '._ ·:• .. ..1~: f:itLCP't 

example from a 1956 North Carolina decision: 
'.. . .. - 'I.,: . ."; .. , ·~ ~ - - "' -·· - • :;_ ~ . .• - ·-: .:, --•-;•_ ··-. ~' '..,: ~ ' 

In short, where an internal operation is indicated, a surgeon 

:~n1~~~~ ci::JtJ.a~~~~ i~ ~~,.•=~s=a-
of the 9pe.:i:,~~ 2fu;t~. ~ ~ ,PfJ~n,~~'~'~_,J3] . 

We . ~~acr~ ~ dQc~.:i.p.• as ~re i91el ~.w~ #~:M!!9~- in br~a4er ~•t-

• • _., UC./ _._ ' t:•:.. •: '. ~~ J -~:_;;_:,..~": ~' i.., ~~~ <;•,:z: . ...,. ;, '.,; - ' - .,:· . " ', . 

Doctrines at this level of generality ·ara·-otten associated with shorthand 

labels so that their.basic: concepts· can be ;efe~~ t~ mor~ easily. The 

thing speaJcs·tor itself). 

Even higher·1~~~ls of generality' are typified by'~~h doctrines as: 
. ;!,/}., .. -" .,.::;:•'(.\ ~ -·ij ,.. ~.,.-•:,. '. c..t •. •, 

"Wherever there is a wrong theie· is a remedy to redress it," or "Whoever 
,.·,__ _ ',~" -... '.. --~ :": .. Y·~_:: :·.~ "'C·,:_.e,y).ba.'.' · -,.:..": 

aeeks· a reznedy in equity must come'into cOQrt with clean hands." As can 
c " !. , .. , ~, '", •, ',._").;(• ~•""x••r, f':r.~:j,;:•[ ,< V• 

be seen, such.doctrines are far removed fromspecific factual situatibns. 

We will use the word doctri?W to ·--~fe~: to expr~--a.ion; of law at every 

level of specificity or·' generality:;¼ On the' other ~'"',-' ~ny jurists use 
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thi.s wol;'d, along with words like rule and grinciple, to refer only to rela-
~ : .. : I~ , . , : . . ~ : : 

tively general expreaaions. Thus, one often reads of the "doctrine of 
,· : ,,1,. 

~ ipsa l?3"2itur," or of the "clean hands . doctrine!." The doctrine 
. , ~ ' ; . ( ' ' -~ 

regarding the lawful extension of surgery, 1-iitg lees general and less 
. ~ ·-

well known, usually would not be treated with such distinction. 
' • :t ~ 

It should be noted also that important differences exist aJ119ng the 

legal doctrines of different:jurisdictione. tn ~ thlit-,cl 'States, there 
.f'!::i -1,·:· ' 

are so separate state· jur±Sdfctioris :tn Adltitton· to'tfle~:r.aeral jurisdic-

.. . . . . . . '· '. ·,·. . 
tion, which itself eomprise11 llnpattate 81Jb...jurf&dictions, called 

"circuits." It is not always clear which juriadiction"at"4oct1"ines ought 

to apply in a particular situation. In· aticH' ca.a,' t'ecidw:se is taken to 
. ~.,-,;-;- :;: I:. . :_ . : > -<: :, -

additional laye:r:,s of state 'ea feder~1)'~ne ~ · soI• function is to 
t '.::.'::' . . - -:· t•''·) ' ' '.•: 

resolve such conflicts. 

embodiment of the law. Another kind of legal doctr~e ar, the restate

ments of law. compiled ~y legal scholars in the form of treatises, law 
<" _\:l' ,..:__, :1· 

review articles, and legal encyclopedias. This is callfMi,~con¥:q author-, 
r: '.; I , . ,- , 

rity, and it is given far less weight (usually none) in the actual process 
• ' ' ~ p ,,_·· :, -: :,· _(' • • _-- "•., ., : • 

of deciding a case. But secondary authority plays a definite role in the 
. ;-~ ~ ",~ ... ~ 

process of legal analysis. Particularly in areas of CODIIIOn-law doctrine, 
< • '..,:," • ,_,. ',. 

an attorney is faced initially with too 1~ and too disorganized a body 

of doctrines against which to analyze a partic~lar set o~ facts. Instead, 
::. ; ~ 

the attorney must perform an initial analysis in terms of th~ more 
'• .. ' , ' .,· ., 

organized, coherent, condensed (and more generalized) body of restated 
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doctrines, which are more easily accessed and recalled. 
' .!-

With the differences among the various kinds of doctrine in mind, let 

us consider the actual operation of legal analysis. For common-law 
~ ~-

doctrine, the process amounts to the invocation of one bask ru-le--the 

rule of precedent, or stare decisis (stand by the decisions), which we 
;,· ) ,,. . 

will state like this: 
:1 ..... 

The legal consequence of a particular factuo.1 situation (in a 
give~·ju-4.dietic,o) _.t<N'·~r ..... ,u:,--.id>.6··raauil:t of any 
previouei case {in that jurisdiction) that involved the same 
f ac;:tual.; ,sitN.Uon... . , 

degree of g~ality . ., · It appli•••:.t.o. all}faot.Q&l.1aitwatio:na,, .. regardless. 

of their· utui-e. At the• suie tM!le, if:•4r.Oe cloatr·H•bia: iatexpnt.eci•in ita 

likelihood that the particular set of facts at hand is going to-,be. 

the .differences bei.·. aaving.·to an ... r tmeae questJ.ou. is. whatr makes the 

application of so aillplie""tlooki.119 arule•ae dWficult. 

ln practice, thie pcablam ia,;apps:ouhecl .~gh, bJO INCDllllisms, both 

involving generalization. . . In,··the 1f ir■t place,, ~ tM J1olc1J.ag.: of L~, case (j:hat 

ity) i.a allloat always. antendecl· aoo- unclentoocl in t:UIIS· lbOl"e;.general than 

the specific persona:, objects, activitiea, · et.,c.,etera, that W&l'e ao-t.ually 



-25-

involved in the case. Judges understand well the role that their written 

opinions play as precedents for future cases, and they tend to write in 

terms of categories rather than individualities. 

Consider the holding in the Horth Carolina case quoted on page 22. 

we cited it as an example of a .relatively specific piece of doctrine; 

nonetheless, it contains a certain amount of generalization. The judge 

speaks not in terms of the individual &lfeftdan-t, bUttin tel1RS of 

"surgeons," a category of persons that includes °tNt' dAlfen<lant in this case 

as well as other aurgeonawhomight be futue·defeadliilts .i.n similar cases. 

And the holding is not intended to be ·reat:ricted to •ra~iens exactly 

like the one in this case, nor even to. opera~iC>lls'•df •· ·particular kind 

(this had been an appendect.aay), but to~ eatire,:s.oat~:of "internal 

operations." 

What is the appropriate scope of such .categod.ea1 Thia is determined 

by the reasoning that.underlies the decision .. ~-this case, Chief Justice 

Barnhill's atated reasoning included auc:h,faotoi:a as the known difficulty 

of presurgical diagnosis of imternal ailment.a, the,unavad.lability of 

obtaining further consent due to general anesthesia, and the desire to 

encourage surgeons who may be tempted to ehirk0 fraa-duty for fear of a law

suits. (Remember that __ the .prooeas .of judicial :t1•asoaing. includes many 

other intelle.otual a.ct!ivities beeides::1fhat1.we are ,ca11i119. logical 

analysis. ) Clearly if this reasoning ts vaU.d for :t.M.s . .individual defend

ant performing this particulu operation, .it is alao valid for any surgeon 

performing @Y internal operation. Thus,.he sta1:ed his. holding in these 

terms. Ultimately, the holding in any case is determined not by the words 
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p 

of the judge who wrote the decision, but by future judges who _interpret 
-, 2 1' .; ... ~ -~- -·:_, 1.!hi... . -:- . ·1· l :~. • ; 

the decision. When a particular holding is thought to be unreasonably 
~· • - ,. 

broad, which sanetiaes happens, it is interpreted more narrowly. 
~ ,, ' . " - ~· ~· 

The terminology of generalized categories, then, is the first mecha-
• t.• -::1'~ . ,_~-1 ,·:. +>.J ·; ~-L { ,,.Jt-~- ,;':".i: c..r pr ..... ,~)k'"•.'-·,-~-; _: 

nism by which the rule of precedent can be meaningfully used. It 

eliminates the need to-match the facts at hand exactly to the facts of a 
. . . ~ ·' ~· ' s, - .'. /': ; 

previously decided case. It requires only that the facts at hand fit into 

the categories in terms of which a previous deicaion was written. Where 
;. )_'.· '· ... _, • >, ~ 

this can be done, the result of the prior case determines the legal 
':;;i .·, j t 

consequence of the facts at hand. The resulting logic is like that of a 
. .:.··•,-,' ·:;.·· 

classic syllogissn: All men are mortal, Socrates is a man, therefore, 

Socrates is JQOrtal. 

The second mechanim for generalization goes ~nd the logic of 

syllogism into the logic of analogy. Thia method ia invoked when the 
.. ' 

facts at hand fall near, but not within, the scope of a prior holding. 

Once again the underlying reason;j:ng of the prior case is the key. If that 
.. 

reasoning appears to apply with equal force to the facts at hand, then 

(absent other precedent, of course) the result in the prior case is con-
_. , : '-:, i: . . , ,l 'i_. ., .~· ,. . ~ 

Note that this is not a reasseaSJDent of the scope of the prior 

holding. . It is '·an argmnent based on similarity, not on inclusion •. 

For ~le, consider the situation in which a dentist, while 

extracting a tooth from a patient under general anesthesia, discovers the 

necessity of extracting a second tooth, and does so without .. obtaining 
i· ; ·. ~~ 

additional consent. These facts fall outside the cate90ries "surgeon" and 

"internal operation" used in Barnhill'& opinion. Yet it can be argued 
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that much of Barnhill's reasoning applies equally well to these facts. 

On the other hand, consider the case of a garage mechanic who performs 

additional automobile repairs without the consent of the customer. 

Barnhill's reasoning is :mostly irrelevant here, and the l~ic of analc:,gy 

fails. 

Through repeated use of analogy, the reasoning in individual cases 
.:; ' 

gradually becOJQes extended to categories much broader than can be 

dictated by the facts of any single case. At acme point, a perceptive 
'·' 

judge may become aware of this growth, and refonmlate a doctrine, or 
.... _ ' ; 

combine several doctrines, in appropriately broader terms. The more 

general cOIIIQOn-law doctrines (like!!.!. ipaa logu!tiir) usually evolve in 

this ~er. 

When categories of fact become more general (e.g., "exclusive posses-
. , i <: i. 

ion and control") it becomes more difficult to recognize whether 
' ; ·:,· f-, ~~ - -... 

individu~l facts do or not not fit into the categories. The solution to 

this problem SOIQetiJlles lies within the ,P\lX'View of legal analysis. There 

might, for example, be previous similar cases in which the judge ruled one 

way or the other on this point. Often, however, such questions are left 
: - ' -~ ,- . ..· : 

to the intuitive reasoning of the fact-finder (e.g., the jury) in a trial. 

Legal analysis applied to statutes, to constitutions, and to the 

restated doctrines in secondary sources, operates muc~ in the same manner. 

such doctrine tends to be written in terms of broader categories than 

those usually tound in the holdings of judici•l cases. One of the ways in 

which courts "interpret" statutes and constitutions is to make decisions 
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about which facts do, and which facts do not, fit into stated categories. 

There are other ways in which doctrines interact with each other 

{e.g., when the sa,Jl\e factual situation clearly falls within the scope of 

two conflicting holdings), but we will not examine these here. 

By now the essence of this process of analysis should be recognized: 

It is the fitting of a particular factual situation into, or sometimes 

near to, the categor:i.zed situations as expressed in legal doctrine, either 

by simple intuition or by the similar application of additional doctrines. 

In order to enlist the assistance of the coinputer in performing a 

task like this, it will be necessary to construct machine representations, 

or JllOdels,·of the cOJnpQnents in the process. We will have to build models 

for representing factual situations, for representing legal doctrine, and 

for representing the fact-f i·tting process itself. Some preliminary 

asepcts of building these JllOdels are examined in the following sections. 
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2.2 Modeling Factual Situations 

2.21 Ma.chine Models of H'Ulll8ll Activity 

'•'.~ 
' As human beings, we generally are able to engage successfully in 

social activity. This reflects the existence within each of us of an 

"operational" model that guides behavior. '?his model is partially inborn 

and partially acquired, but it is almost entirely implicit. A consider

able portion of human intellectual effort throughout history has been 

spent in trying to transform pieces of· this implicit model into more 

explicit foX'IQa.lisms. As artists, philosophers, and scientists, working in 

the frameworks of different cultures, and using different conceptualiza

tions and methodologies, we have generated a vast assortment· of images, 

stories, visualizations, generalizations, and metapbors--all models of 

human activity and interaction. 

Some of these modela have been basically normative: they have been 

used to prescribe human activity. Religious and legal codes are examples. 

Other models are basically descriptive; these are often used, in conjunc

tion with formulated theories, to explain and to better our understanding 

of human activity. Freud's hydraulic metaphor for psychic energy is an 

example. 

For the purpose eithe,r: of prescribing or of explaining, a model's 

bei_ng expli,cit has illlportant advantages. Formal expression facilitates 

coirnunication, generalization, deduction, and extension, each of which can 

amplify greatly the normative or descriptive power of the model. 
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Until recently, it was most common for explicit models of human 

activity to be expressed in natural human language. At the same time, 

some models of other wc;rldly phenomena--especially physical phenomena that 

were readily observed in terms of quantities and measures--came to be 

expressed as more highly explicit mathematical representations. In the 

physical sciences, models increasingly took the form of equations, which 

were taken to represent "laws of nature." 

More recently, this use of law-like mathematical representation has 

been emulated in the behavioral and social sciences, but with less 

satisfactory results. Mathematical relations, expressed as equations, 

have been used to describe many narrow slices of human phenomena. In 

psychophysics, for example, a major goal has been the discovery of mathe

matical equations that relate quantities of stimulation to quantities of 

evoked sensation. Mathematical models also have been developed to relate 

formally defined economic quantities and activities. Techniques exist by 

which relationships among social phenomena can be posited by analogy to 

models of physical systems, and can be measured--or even inferred 

entirely--from statistical data. In this way, mathematical models have 

been generated for such phenomena as population growth, political out

comes, advertising effectiveness, et cetera. 

The extent to which such mathematically explicit models, in the 

presence or in the absence of explanatory theory, help us to understand 

human activity is not clear. Even so, these models can sometimes be 

valuable for the solution of our practical problems. Thus, a mathematical 
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model that simulates the level of population over time may be useful in 

the planning of food Supply, even if it is not s~ly based on a 

theoretical understanding of the processes involved. 

The value of the mathematical model, whether the model is used to 

solve problema or to increase understanding, or both, is enhanced greatly 

by the use-~of computers. The classic advantage in this regard is the 

computer's abili.ty to perform arithmetic manipulations on data, millions 

of times faster than people can. A large number of models and modeling 

techniques 1:¥.e particular advantage of this ability. These "machine 

models" involve inhumanly Jllany arithmetic manipulations, and their use is 

feasible only with the aid of the computer. 

The developatent of one particular class of caaputer languages (called 

"list processing" langua9es) has provided the computer with another 
. . ' ~ ' .. .; ,, 

important adv.-nt:age. With ,the use of these langu.ages, the machine is able 

to perform rapid structural, as well as arithmetic, manipulations on data. 

This Jna,kes the computer a powerful aid for formal JDOdels that are not 

mathematical in the numerical sense. In numerical models, relationships 
; f > ~·-;:;. 

generally are expressed as equations involving variables that take numer

ical values. MOre general, structural models perm:i.t a variety of 

diffe~ent kinds of relationships to be expressed aaong a variety of 

different kinds of components. "Family trees" and "tables of organiza~ 

tionn are ex¥1ples of very simple structural models of certain social 

phenomena. The rules of English grammar and strategies for winning at 

chess embody structural models that are more complax. 
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For the purpose of representing factual situations in the computer, 

we will build a descriptive, structural, machine model of legally-relavent 

human activity. The model will include explicit representations of 

persons, of physical objects, of events, and of the different relation

ships that occur among persons, objects, and events. We will use the 

model for representing: (1) a factual situation that is being analyzed, 

(2) facts in previous judicial decisions, (3) the categorized factual 

content of legal doctrine, and (4) general factual knowledge about the 

world of human activity--especially the way in which pieces of that world 

fit intuitively into categories. 

2.22 Toward a Level of Simplified complexity 

To a certain extent, every model is a simplification of the subject 

modeled. This is as true for a complicated model of world dynamics as it 

is for a simple model airplane. The purpose for which the model is built 

generally determines which aspects of the subject are fundamental and need 

to be preserved, and which can be ignored in the name of economy. 

Our model for human activity must be sufficiently simple so that we 

can understand and control its behavior in the machine. On the other hand, 

to be a useful aid in performing legal analysis, the model must preserve 

those aspects of human activity that characteristically a:e involved in 

legal analysis, Unfortunately, such human activity is complicated, so that 

even in our siJ[\plified model, there must be room for considerable 

complexity. 
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Realizing the proper level of "simplified complexity" in a structural 

JOOdel is not a trivial problem. A brief examination of two recent studies 

might help us put it in perspective. 

Terry Winograd has designed a system of· •chine procedures with which 

a computer can answer questions, execute ~OIIIMnds, and absorb information 

in a dialog of natural English expressions [SJ. 'l'he system handles 

syntactic and SeJllailtic structures of great CC1111plexity, but the world about 

which it is able to converse is greatly simplified. It is a world of toy 

objects--blocks, boxes, pyramids--and a si:mLll.ated robot hand that can 

"move" the objecta about on a platform. (The caapu,ter is part of the world 

to the extent that it executes moves and answers q,uestions, and the user 

is represented as the source of commands and questions~) The system con

tains a detailed procedural model of what can exist and what can happen in 

this· toy world. It "understands" English expressions about the world 

ultimately by reference to this model. As a result, the linguistic 

capabilities of the system, while quite impressive, are severely limited 

with regard to subject matter. Such a system can not easily be extended, 
. I ,. 

for example, to handle conversations about human activity. 

In a more recent study of natural language comprehension, Euguene 

Charniak proposed a model that specifically included concepts of human 

activity [6]. As a simplified version of human activity, Charniak chose 

the world of children's stories. Within this realm, he explored in detail 

the topic of p_iggy banks. The study clearly demonstrated that in order 

for the machine to "know" enough about piggy banks to permit discourse 
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about them, it is necessary that the machine have knowledge about a great 

many other things in the world of children•~- stories--and in the world 

in general as well. Indeed, the world of children's stories appeared not 

to be significantly less complicated than the world of human activity in 

its entirety. 

For our model, we will attempt to reach a level of simplification 

that lies sanewhere between the levels in these two examples. Clearly we 

need to be able to represent things and relations that are more varied and 

numerous than those in a world of geometrical toys. We need a model in 

which, as in the world of children's stories, things can be "known" in 

relation to knowledge about many other things. our model will include 

this structural feature. However, we will not try to account for every

thing that even a child might know about any one thing. Many of the 

things that even a child knows about the world are difficult to represent 

in a computer because they are based upon sensory experience. In this 

regard, more abstract concepts, like those in law, are perhaps easier to 

model because they are based upon artificial, linguistic constructs. As 

we will see in Chapter 3, our model comprehends a great many interrelated 

aspects of human activity, but it treats each aspect incompletely. The 

system is able, however, to ask the human user for more information about 

the world when necessary •. The basic architecture of the model also 

permits a straightforward "fleshing out" to greater levels of detail as 

desired. 
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Our attempt to realize a sinplified level of complexity is aided 

considerably by the focus of our subject matter. The law itself provides 

important simplifications of human activity, while retaining (and some

times adding to) its essential complexity. 

In one sense, this is because our attention is limited to a subset of 

human activity--activity that is relevent ta the operation of law. But 

the world of children's stories is limited in a similar way, and this fact 

alone does not guarantee a significant simplification. What is more 

important is that the law embodies models of human affairs, which models 

are already signifiaantly s.t.,plified. 

The function of law in society sometimes i• vi-.ed as threefold: to 

settle disputes, to provide realistic expectations about contemplated be

havior, and to teach the "right" way to behave [7). For each of these 

purposes, the law must incorporate behavioral models, both normative and 

descriptive. For the law to function successfully, these models have had 

to be workably simple. 

Thus, the law imposes discreteness and quantification upon phenomena 

that may be perceived by general human cognition as continuous and subtle: 

The defendant is either quilty or not guilty. A lawsuit must be brought 

as either this kind of.action or that. oama;es have to be JQeaaured in 

dollars. And the law imposes thresholds that must be crossed before hUJIIAil 

activity is :t"ecognized: Broken social promises, hurt feelings, religious 

impropriety, none of these can be complained of in court. 
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For the effective resolution of factual disputes, our l_egal system 

relies heavily on simplification. 
.. . ' ~ ,; ' 

In-place of a acientist•s or a philoso-
. , < . -: :,,..-, " - .·· 

pher's concept of objectivity, there is a straightfoxward operational 

m:xlel of truth. The parties to a dispute preeent evidence to a fact

finder (which may be a jury, or a judge acting specifically in this role), 

the fact-finde:: ,nakes a decision, and the facts are thereby determined. 

It might be a matter of weighing conflicting ~vide~e, or of deciding 
- .'., 

whether or not certain facts fit within certain categories expressed in 
' . 

legal doctrine (e.g., do the facts presented amount to "exclusive posses-

sion and con~l"?). llhere the rules of evidence andthe substantive 
.- . . ·: :. 

doctrines of law turn such issues over to the fact-finder, the decision 

of the fact-finder la binding. The law does not concern itself with how 

such decisions are made. 

The rules of evidence themselves are replete with simplifying 

"presuq;,tions." An'out-of-court statement heard by.· testifying witness, 

for example, is not admissible as evidence because it is not subject to 

cross-examination, and therefore it i11 preawaed to be unreliable (mere 

heai;sa.y) • However, if the out-of":'.court · statement :la made by a person who 

is (or believes he ia) dying at the time of the stateme~t, then it is 
' --,. 

awdasible on the presuaetion that dying ilta~ta are truthful (8] • 
. ' ' 

It the. law did not project such simplifications onto the world of 
~ \,: 

human activity, it WQ\ll.d not be able to function. At the same time, if 

the l~w did not substantially-reflect the char~er:l.~tic complexity of 

hwnan a.ctivity, it would be of little practical value. We certainly need 
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not cite examples of how complex a legal issue can become when necessary 

(and, unfortunately, sometimes when it is not so necessuy). Our atteJll)t 

to reach a useful level of simplified complexity in our modeling is 

supported implicitly by the law's congruent propensity. 

Compared with many other complex aspects of human affairs, including 

those with which the law concerns itself, l~l doctrine itself is 

relatively discrete, quantified, and well structured. Th.ta is ~e partly 

to the kinds of simplification already mentioned. BUt it is due also to 

the fact that legal doctrine, however it might be inspired, is an artifact 

of intellectual effort. Its primary embodi.mlmt is .in the relatively 

explicit form of natural language. It is learned, arqued, explained, 

and taught in a traditionally disciplinary manner. It has evolved as an 

enumerable set of distinctly separate areas, such aa the law of torts, the 

law of property, the law of contracts, criminal law, and•<:> on. For the 

most part, these areas evolved independently of one another~ Compared 

with the stxuctural complexity fo\Uld wi~_each •~ of law, there is 

little structural interaction between them. Within each area, there is 
:"; ., .• , . t· ·,.' 

further compartmentalization. As we_will see.~ Ch,apter: 5, an action in 

tort (in which one private party seek_s redr•.•• ·for a wrong cOIIIDitted by 

another) must be brought in a clearly del~•~ oa~ory, like battery or 

assault. Each such category, in turn, COJll?riaea a well defined set of 

component elements ~d defenses. Ccmplicated_issuea are carefully dis

sected into sinaller, discretely ~geable ~ieces. The structure and the 



-38-

compartmentalization of Anglo-American legal doctrine is particularly 

rigid because of its strong reliance on precedent. 

In our modeling effort, we will take considerable advantage of the 

structure and compartmentalization inherent in legal doctrine itself. 
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2.3 Modeling Legal Doctrine and Legal Analysis 

2.31 The Development of Machine Models in Law 

Up to this point, we have been discussing legal analysis as a process 

in which factual situations of human activity play an impo~t role. 

Viewed fran another £ran. of reference, however, legal analysis itself 

must be recognized as a part of human activity. Ae was postulated for 

human activity in general, participt.nts in l81JU aMlysis are guided, to a 

large extent, by internal, implicit models-bot:b inborn and acquired. 

And, just as tor other kinds of human activity~ co,widerat>le intellectual 

effort has gone into the transformation of these model• into more explicit 

fomalisms. Indeed, there is a voluminous body of 1-.mi,ng, called 

jurisprudence, that ie devoted to the descriptive and nonative explica--, 

tion of the nature and functioning of law. 

until recently of course, legal lBOdels univerul.ly were expressed, by 

legal scholars and others, in the form of natural-laft9UA98 4iacourse. 

Issues of logic, of history, of custom, and of social justice and 

morality--so nicely separated in Cardozo's 1921 treatiae--tended to be 

woven inextricably together [9). During the lliAeteenth Century, however, 

some legal scholars became increasingly attracted to the logical 

philosophies of the natural sciences. The result_. a school of thought, 

called analytical jurisprudence, focused prillarily on the logic of legal 

reasoning. This focus opened the door to l99al aodels that were 



expressible in terms of more explicit formalisms. 

A classic example is the system of analysis ptoposed by Wesley 

Hohfeld in 1923 (lOJ. The systmn is based on four "•1ement■," called 

rights, privileges, poWrS, amd ~it.f:ew, and on· tlidr'' tiounterparts ,· 

called duties, no-righta, liabilities, and disabilities·. In Hohfeld's 

model, legal doctrine ia exprertaed by' 'treating theM eiemiehts as relations 

(he called. them reiat.ivea) among individuals and t!he1.r· actions. Legal 

analysis is a •tter ot following a small set of lcg:tca.1 rules tliat oper

ate on the elements. For e,ample, if A baa a duty to B to do X, then B 

has a right to demand that A do x. Then; ft· A doea 'riot def x, A gains a 

power over B to do Y (e.g., recover daDBges in a court of law), and B 

beocmes liable to A with respect to Y. 

This kind of approach to l~al reasoning wai not well received by 

legal schol .. rs in general. This was due partly to tra4itiona1 jurists• 

fears that analytical juri~ ware.trying to r•duce the entire art of law 

to mere logical science. It was due partly to the fact that many analyt-, 

ical jurists (BoMeld was not among~) ware trytng·to do precisely 

that, of course, without successs. Hohfeld .aptiasised tha"t the analytical 

Dl8thod was only part of the solution to legal problems. Reverthel~ss, his 

work, which was perhaps the moat promtsirig, was the last major effort in 

the school of analytical jurisprudence~-

In 1949, Lee LoeVinger wrote a now famous law review article severely 

cirticizing juri8PJ,'Udance in its entirety [11]. lie propoaecl the creation 

of new discipline, to be called jurimetric■, in Whidh ·1egal ··problw would 
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be investigated according to principles and teo}miques of modern science. 

He referred to probJ.. ... of legal reasoning, , leg.;J, language, legal evi-. 

dence, the methodQ~ie~. of .. jµro,:a an41.eg~,;~••# 0 -,and the efficacy of 

legal doctrine as a .. whol~. . He CQIIIPlained ~;t these, _problems had been 

approached for over 2,QOQ years on the l;l&aia ()~-•~~ation, aupposit-ion, 

and superstition. Traditional jurisprudence, he ~•ted, "bears the 

same relation to a modern science of juriaetrics as astrology does to 

astronomy, alchemy to chemistry, or phrenology·to_paychology [12)." As 

might be expected, his· proposal was · iargely ic;pio,red-•at leas.t for the time 

being. 

During the ten years ·that followed, Georg von wright intxoduced and 

developed an analytical model ajled d~~ic lel¼f(13J.· Von Wright, who 

is a logician and not a lawyer,·was ainu,ng to,,a,:q a matheaatical logic to 
' . . , ' 

describe the obligations that run between peo»le ,.,...t~s called norma-
. . 

tive logic). He was not expressly att91111Pilng to model l_egal doctrine or 

analysis, and yet his system is rcmaa.rko.bly similar toifohfeld's. Von 

Wright's model, however,. is more highly explicit and involves a nore 

po~erful calculus of logic. If this s.y■tea were to be applied in the 
f ' • 

law, legal doctrine would be expressed mathematically in terms of comaands 

and permissions, :relating. soilrces of autho4ty .. to the ~ and 

forbearances of ind.ividW!l,ls.· 'lhase acts ana. fotJ:>euanoes, in turn would 
' '· . •·;,, . -, ;- . . 

be expressed mathematically in terms of eleaaentary at.tea of affairs and 
- ,c, ~ 

the transi t1ons between states. Aa a siilpie GUrPiA ~f his -,thod of 

representation, here is the kind of expression von wright would use for a 
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comnand for someone to open a window [14): 

where the symbol: means 0 
d 
p ·••· Mans 

a OO!IIIIIMIM or obU.cjation, .. ~., ·•--,-'.:,; ;- . 
the atate "the window is closed," 

'l' 
"'P 

...... 
means 

.... a .t~•••• atat:•~· 
the logical l\e9&tive of p, 
i .~ .. , .'.' .......... ,,, ~ ·o,pan..'' 

In the l960'a, .ao •in~•t- in l~a.lf~ qt,v,rneJS withi,n the 

legal..c~ty. ~-,WU -~-~y ....... eff~,~,La~ AU.~, 

wbo started .f!. mall ~8"-U'~ :I~. ~. llsftBt~8'; r;,c;c: ~- · ~,. 

and by the rapid., 84Y.anc~ ~. r~•E.,~i,., ., UWft~• lMJ'• )Mc~~g 

intereate4 ill ~" ppa,aible. ~-~ .~-'-t-:~•'.M'U,~ .of•. l~ 

ac:tivity. Str&,j.CJ~fl,.•tR,oda {?f ~ "'°".,,_)._,. beJ.~ app).ied 

to tuks like .1- off.k• _,,Mg,iupt. [~SJ, ~ :Nll.i-..ftt&'&~-{l6l, 

document management in l~ti-t._ipa ,[l-71, · _., r:•c_. _. .. ,ra,~9• [l.8] , ti;tle 

r, ·! :· · .. ~·-· ·~· ",.~··; , 

involved legal- .. ly•ie per se, ~· 1t ~-~ •~ca on the aore 

mechanical aspects of the legal process. And this had an important 

effect. The coaputer•s infallOU.8 "d-.nd" forprectae instructions and 
r _: ;i.. i,. .>-:: ,, ~ 

acurate data was Daking some lawyers.aware, perbt,pll for the first time, 
. .-._;,---,:' y t C .,,, 

that the Engliah ~ .. -~ ~• -~~:'•·•~-~;~, i• not ' - . ... ·- . .... . - . 

_ ::: · : . . ·.;._: . ..,~,~~ .. ~ _; ~1- { [.,:.:•-·•·! i:· :·:;t~ _ . 

necessarily the f~ac;Jle .9t ~us.1-, c:~,h~~ii ,.1.J'IIMl: J'M~l,.Qt,jpsl did 

not imply tha,t the lawyer's natural language needed to be replaced by 



-43-

something D10re explicit. However, formalisms more explicit than English 

were starting to appear useful for those f!f;icular legal functions where 

mechanically explicit behavior!!,!_, in fact, intended. 

For Layman Allen, l99al logic was such a ~11nction. He built models 

of legal doctrine and legal analyaia using ·1:M aimple, but highly explic.;. 

it, formalisms of syd)olic loqic an4 propositional calculus (21). His 

object was to eliminate those errors of logic (contra.dictions, 

ambiguities, non sequiturs) lilade unintentionally when statutes and judical 

opinions are written in ordinary- l!lnfflish pl"en. ~ to his model, a 

statement of le(J4ll doctrine is restated in :the tom of two major proposi"!': 

tions, one of which is a set of legal ~•, ah4 the other is the 

set of conditions that imply these consequences. Ma simple example, 

let us restate the doctrine of !!!. !E!!_ l!S!!t:ur 1!lQOtecl on page 22. The 

legal consequence in that piece of doctrifte llltt,.t be -euted as the follow

ing proposition (which we Will call Propoili-t:ion P): 

Evidence of eiramaatances which show that the acci~t would 
not ordinarily have occurred without neglect of some duty 
owed to the plaintiff is sufficient: to j\Httii!y an lnfet-enee 
of negligence. 

The set of conditions that bring about this consequence can be stated as 

the following proposition (Proposition Q): 

The instrUJll8ntality which produced an injury is within the 
exclusive possession and control Of the'·perec,n·charged with 
negligence, and such per80n has exclusive knowledge of the 
care exercise4 in t:ti.- control an4·~t ot·that 
instrumentality. 



The doctrine is then restated in the form: 

_!! Proposition Q, ~ Proposition P, 

or, equivalently: 

Proposition Q inJ>lies Proposition P. 
4 •. ..., 

-44-

As is often the case, Propositio~s P and .2 themselves can be stated 

in terms of smaller propositions, caabined by BooleAD gerators. These 
,· .. ~ . . : . , . 

operators are represented by words like and, !l!,., ~• and.ifPJ.,i.es. Their 

meaning is similar to that of ordinary English, but their definitions are 
l . ·. , . , · .. 

mathematically preci~e. In our ex.maple, we can identify four smaller 
-, ,· ,· .i :·If,,,-;., 

propositions within Propositions P and Q: 

:Proposition A: The instrumentality ~cm ,t>xoduced an injury 
is-within the ac1ua1,,.:,pdaiia:ilion·and con
trol of the person c~ged with negligence. 

, < ;r, ; • :· . _: ·; ·-·' • 

Proposition B: such person has exc:lusive knowledge of t,he 
o~ ·ei:erc::ised.'tn i;M··ooiitzij1 and manage-

Proposition C: . 

Proposition 0: 

ment_ of thA~ i,nst:rUll&ntality. 

There is evidence of c::ircumstanc•s which show 
that the acc::1dent''°'1ia riOt'oi-dinarily have 
oc::currfJCI wi~t neglect of some duty owed to 
the plaintiff'~ .· . . , . 

An inference of neg1lg6nce is justified. 

Proposition Q is understood to·~ logically equivalent to the Boolean 

expression: 

(Prc;,position A and Proposition B). 



Similarly, Proposition Pis equivalent to: 

(Proposition c implies Proposition D). 

Therefore, the whole doctrine can be expressed: 

(Proposition A and Proposition B) 

implies 

(Proposition c iDJi>lies Proposition D), 

or, more symbolically: 

(A A B) • {C :::> D) 
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where the symbol A means and, and .the symbol • ffieans implies. The rules of 

Boolean logic then dictate, for example, that an inference of negligence . 

is justified whenever Propositions A, B, and Call are true. 

This simple example illustrates propositional logic, but it does not 

demonstrate its advantage over the ordina.iy logic of the English language. 

This advantage shows up in more complicated exa.nples involving numerous 

propositions and logical operations. Large statutes often inV'olve this 

level of coq,lexity. Here it is not always easy for the mind to keep 

track of all the pieces at once, or to perfo1111 the logical steps without 

error. Of course, the computer is suited well to the task of keeping 

track of large numbers of data items and of ~foxming the arithmetic 

manipulations called for. Allen's model is very useful for performing 

this kind of logical analysis on complicated dpctrine that is represented 

in the form of propositions [22). 

Mother computer application, whose devel~nt also began around 

1960, involves a machine model for a different aspect of legal analysis. 
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This is the problem of legal research, that is, the process of locating 

pieces of legal doctrine that :may be relevant to facts being analyzed. 

"Finding the law," as this process is sometimaa called, can be the most 

time-consuming part of legal analysis. A lawyer•• ~ysis ultimately 

must be based on primary authority--the exact language of constitutions, 

statutes, and case decisions. 

A constitution is relatively brief, and can be seArched easily when 

necessary. A set of statutes, on the other hand, can present a problem. 

The Massachusetts General Laws (unannotated.), for example, fill more than 

3,000 pages. Of course, most legislatuJ:N attempt to organize their 

statutes so that doctrines pertaining to related areas of activity are 

grouped together in the same or adjoini.n9. "gments. These chapters and 

sections are also given descriptive titles, and their contents are usually 

outlined at the beginning of each major segment. These aids help consid

erably in the finding of relevant doctrine. Even so, the scheme of 

organization is not always sensible from the researcher's point of view, 

nor is it consistently adhered to. It is usually necessary to explore 

numerous approaches in order to find a section or sectio11-..s that might 

apply to a particular set of facts. 

:For case law, if it were not for separate lllf;tallS of assistance, the 

task of research would be hopeless. The decisions of the ••aachusetts 

Supresne Judicial Court fill over 350 volumes, each of which contains an 

average of over 200 cases. Like the cases of all juriadictions, these are 

printed and bound in simple chronological order. The titles of the case, 
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' 
indicate nothing but the names of the parties. '!'here is no way in which 

they could be read or even sampled in seareh of rel~ doctrine. 

Indirect methods of case-law research had to be developed long before 

the advent of computer technology. we already aentioned the restatements 

of legal doctrine found in legal encyclopedias, treatises, and law review 

articles. These sources of "secondary authorityt' are produced and 

oragnized in terms of major legal topics (like the law of torts), sub

topics (battery, assault), and so on. Besidea providing the lawyer with 

SIQa.ller, compartmentalized bodies of doctrine with which to perform 

preliminary analysis, these •terials usually contain references to the 

cases on which the restatements are based. S\ICh ca88s often turn out not 

fao be directly relevant, but ~· an· a.1Phll►le entry paint into the case 

law itself. 

other means specifically intended to assist case research have been 

devised. The West Publishing company has proaalgated a widely-used key

number system. The system is based on a hierarchical arrangement of 

legal issues that runs from major topics at the top all the way to 

specific holdings of cases at the bottom. Ruillerical values are assigned 

to these specific issues such that (theoretically) si-.ilar holdings re

ceive the same, or adjacent, numers. West publishes a digest of case 

law in which can be found the restated holaiags of cases, arranged accord

ing to these numbers. west's encyclopedia, Corpus·· Juris secundum, is 

also arranged according to these ~rs, and the reprints of cases that 

west publishes for every jurisdiction have these key numbers inserted 
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appropriately in the text. Another publisher, Shepard, produces a 

citation index that lists, for each case within a given jurisdiction, all 

later cases in which the judge makes some reference to that particular 

case. By "shepardizing" a case, a researcher can determine what role the 

holding of that case has played in the reasoning of more recent decisions. 

Since the process of legal research appeared largely to be a matter 

of "data retreival," it was to be expected that the computer would be 

called on for assistance. Some early.attempts were made to computerize 

the systems of West and Shepard; these systems were neither innovative nor 

successful. However, a new technique for research, which took particular 

advantage of the computer's high processing speeds, fared considerable 

better. This is the method of full-text indexing and logical inquiry, 

sometimes called "key work in combination" [23]. Its use in law was deve

oped by John Horty, who was himself engaged in legal reserach involving 

the health statutes of the various states. The differi_ng methods by 

which the states organized their statutes was presenting severe problems-

especially for those states where laws related to health were scattered 

and buried in laws pertaining to other matters. Horty's solution was to 

load the full text of a statute into a computer file, have the computer 

remove the insignificant words (like~• the, and), and then have the 

computer produce an index listing the exact locations in the statute of 

each of the significant words. With this index in the machine's memory, 

he could ask the computer to identify or to print out every statutory 

section containing a particular word, like "health." Or he could specify 
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a logical combination of words, and ask, for exaJIIIPle, for all sections 

containing both "health" and either "dangerous" or _"hazardous." By 1970 

this technique was applied to case law as well as to statutory law [24). 

systems of both kinds are now available c01111ercially. 

The growing interest in computerized legal research was accompanied 

by efforts to apply other kinds of mathematical models to law. Reed 

Lawlor pioneered the use of statistical analysis in the modeling of 

judicial decision-making [25). The use of probability theory in the pro

cess of fact-finding was explored [26). Lee Loevinger•s 1949 law review 

article was attracting new attention, and his term jur~trics was being 

used to describe much of this activity. In 1966, the title of Modern 

uses ~ Logic in ~ was changed to Jurimetrics Journal. It has become 

the official publication of the American Sar Asaociation•s new Section on 

Science and Technology. In 1972 over twenty law schools offered courses 

involving these and other quantitative methods [27). 

2.32 The Nature of the Model Proposed in this Study 

The computer system examined in this study constitutes an operational 

model of legal analysis. It is based upon the description of logical 

analysis contained in section 2.1. The characteristic nature of our model 

can be understood IQOst clearly in relationship to models like those 

discussed in the previous section. 

We. are concerned chiefly with a method of representing factual 

situations and legal doctrine in a manner that facilitates the process of 
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fitting the facts of a particular situation into, or near to, the factual 

categorizations expres..a in doctrines. Per this purpose', we are pro

poaing the· UN of .• ~1 repreMhtationa. ·••·· ~presentations 

coJll)rise relatively e011plicated struc:turft• asiemblecs:· from prlm.tive data 

items that represent relatively simple t:hiftqa and ritlationa in the every

day world. 

In contrast, representations like·thcie·\UHict hy Layman Allen are 

assembled according to · the fonaH.llillil of'··· loo!ean a19ehi'a. Xn such models , 

factual situations and 1 . ..-i · doctriAea oftftn can be ~sed into 

smaller l)rc>pOst.tJ.ona conneetec! by logic,U operator•.· 'thia .,decomposition 

cannot be carried doWn, however, to the level~ primltive things like 

persons or., physical ob~ecta. For ed:ilple, · recall the··pf'OpOsitional 

representation of the doctrine of !!!.. ipa 1oquitut''dlnicribed' on page 43. 

We were able to break this doctrine into.foa.-·logically connected sub

propositions, one of which was: 

Proposition C: 'there is evidende·'of cirCtOilBtances which 
show that the accident would not ordinarily 
have occ11tted··:i~thout'ite9lect of' some ;duty 
owed to the plaintiff. 

Under strict Boolean analysis, this proposition can be represented only 

as an indivisible chunk. No further Boolean decomposition is possible. 

The.re is no way to represent the internal ~actual f~~es .. of this proposi

tion (pieces like "evidence," "accident," and "pla.~tiff"), nor the non

Boolean relations among such J>ieces. This ~efi! .it ve.:ry difficult, if not 

impossible, to determine by •ans of a •cqanical ~rt">Cedur~ whether or not 

some specific factual situation matches the sit~ation that the propositiQn •. .. , .. ' ; 
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represents. our structural model will be built frA;:la.very small factual 

pieces and a large as1JOrtment 0£ relatiozuJ, .. i,ap,l.~ BOolean relations. · 

This will permit us to match COll)licate4 sit.qtj.QQa-~one another by 

conparing simple things and rela.tions. 

The representations of Wesley Hohfeld include a level of decOJll)Osi

tion that is slightly D10re ~ful thp. that o(~y BoQlean logic. 

Recall that Hohfeld .xpresse4 1~ doptrine info~ '1iltec "A has a duty 

to B to do x.," His model contaiu a. small nUllbe~· of. lep1 re4tions, like 

right and duty, in addition to logical rela~,..,U.Jr.e an4- and 9r. By 

using this IllQdel., we could break fact.ual situat.i.c>ne•ilGWn at.least to the 

level of persons~ tbeir ac:tiviti~-.. S\Jch ~"•~•11, bc>,,_ver, must 

still be represented as indivisible chunks (:Like "X"). 

Von Wright's deontic lo9~c allows f~r ~~ition. 'l'he 

activities of individuals can be expressed aa(Bool.._) combinations of 

states and the tr«nsitions betwe~n states. ~n so, .VQD wright's states -- " ... 

(e.g., "the window ucloed").alsGlare x:epr••ante.d as i.a4ivi•~ ~lea. 

They have meaning only in terms of being the logical negatives of other 

indivisible states (e.g., "the window is open"). Slll!lller factual pieces 

(like "window" and "closed") are not actually repreaented, and they are 

not available for purposes of matching. 

By supplementing the basic set of purely logical relations with more 

and more specialized relations, we can achifJVe higher and higher degrees 

of deQ~sition. It is not at all obvious how much decoDp)sibility is 

needed to perndt relatively simple matching of COIIIPOnent pieces, and we 
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will not try to solve that problem in this study. Instead, we will ex

plore a highly decoq>0sible, structural :mode1 in which matching can be 

performed at varying levels of decomposition. The matching of the small

est factual peices is accomplished by the arrangement of these pieces into 

a hierarchy of categories. The matchi_ng of larger pieces is accompliahed 

int~~ of structures of ceaiposite and *•rnative sub-structures of 

compoaite_and alurnative tNb-atructures. 

Issues of Boolean l09ic, of factual, decomposition, and of categoriza

tion, also play important roles in the manual and the automated systems 

used for legal research. The West key-number system, for example, is 

based on an underlying model of l_egal .doctrine in which the holdings of 

all cases are arranged hierarchically into finely distinguishable cate

gories •. This system operates on the assumption that the researcher 

already ha.s, or will coae to have, a corresponding hierarchical model in 

his or her mind. As proponents of the C()lllpUterized full-text research 

systeu like to point out, this assumption is often erroneous. Some 

researchers find the finer classifications in West•• hierarchy to be 

arbitrary, confusing, and sometimes incorrect. The categorization of case 
-

examples in a system like ours, however, is us~ by the system itself, 

not by the user. The user does not have to learn (or agree with) the 

details of the hierarchy. 
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:Cn aut01111,ted full-text logical inquiry systems~ case decisions are 

repx-esented by the set of all s_ignificant worda that were used in writing 

the decision. The researcher must be able to pre41ct which words a judge 

is likely to have used in thci>ae ca.sea, and only thoae cases, that are 

relevant to the situation being researched. Thia ,aod.el involves a high 

degree of decomposition; the elementary pieces in die B:>del are individual 

words. But the structural relations among these pieces are not included 

in the IQOd.el. The researcher can ask the system to indicate cases con

taining a logical cOlllinbation of the presences and absences of certain 

words, but other :relations among these words are ~red. As a 

consequence, the system produces a h_igh percenta99 ot irrelevant cases. 

In the JnOdel proposed in this study, the relational structure of the 

factual components is expliciUy represented. Current full-text retrieval 

systeu also do .not include mechaniSIDB for r-eoogniu.ng words according to 

categories to which they bol.ong. The model proposed here does include 

such a xnec~iSJl\. If a model like ours were to be uaed in a case retriev

al system, i.t is likely that fewer of the irrelevant cases, and more of 

the relevant cases would be retrieved. Of course, the use of this kind of 

model would require that large numbers of case deciaions be translated-

either Jllanually or automatically--into repreaentational data structures. 

Whether or not this effort would be worth the possible inprovement in 

perfo~ce is not clear, and would have to be the Wbject of further 

research. 
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3.1 An Architecture Based on ThituJ'a and Relations 

The basic pieces with which we will·conatruot achine representations 

of factual situations will be called things (ail ki.nde of. things, as we 

will see) and relations. Each thi~g and each relati.oa .:i.a ;represented in 

the canputer by a unique data item with which we will a.asoqiate a name. 

The difference between a thing and a relati911 in our model is simply that 

a relation always "X"Uns" from one thing to a second thing. This concept 

can be. represented in the cc,mputer by linking together the addresses of 

the memory cells representing the relation and the two things. There is 

no need for us to examine the details of this teQhnique ·bare. In list

proce.ssing languages, such as the one we will u.se, this ~thOd of machine 

representation is straightforward. 

In this chapter, ye will describe our cOlll}Uter model by means of 

graphical representations, which are better suited tormrman C'OJIIPrehen~ 

aion •. . We ,will r.apX'esent a ~ by dnwing a potnt {or llOll8tisnes a 

rectangle) • We wi.11 represent a relation that runs frOlll one thing to an

other by drawing~ an:ew·between tftfo points. Beside the points and 

arrows we will write the names of the things and X'elations they represent. 

Figure. 3-1 represents two things, called thing-A and thing-B, and the 

relation between them, called relation-R. ('l'he rules of list-processing 

languages require that we use hyphens inst~ad of spaces within the name of 

~ single thing or relation.) 
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The use of this system or representation can be illustrated with some 

examples deacribed by Patrick·a. Wins~·for model!ng vl~ual scenes 

coJll)rising building blocks [28]. Figure 3-2 contains a visual scene 

with two simple cubes, one positioned in' front of t:!14l:,:other~ The graph 

to the right of the scene contains two points r•preaentl.ng the two cubes, 
.- ,> • 

and an arrqw x-unning between the points, rap~•entli.g the spacial rela..; 

tion in-front-of. Notice that the direction of 1.bti::,rrow is used to 

indicate .Which way the relation runs, i.e., wb!ch ~e is in front of 

which. 

F.igure 3-3 illustrates a structure that Winston. c;:alla;1 a house. The 

representation for the structure as a whole tells' 'ws that the house has . , ' . ~ ~-- . 

two parts, one, which is a kind of wedge, that is supported by the other, 

a kind of brick. This representation contains not only a physical rela

tion between two objects, but concept~l .re.lations: lDPl):>ership in a 

coq>osite thing and membership in a catj9<>.t'Y of things. These two rela

tions play a critical role in the're,1?reeentationa we. •~ll·devel<>p. 

The wox-ld that Wina1:on .can r«tpreaent, like thf worls(: of Winograd 

mentioned earlier, is a world.of cubes, l;)r.icks, we4'SJfS, and their 
' . . . , 

cOlllbinations as houses and arches. We want to use the same fundamental 

architecture to represent a world of people, events, and legal doctrine-

ox-, a.t least, a si111?lified version of this world. We might begin by 



noting S01tl8 of the. thin9s and some of the relatione we will want to 

include. 

S01118 things in our world: 

people 
John Doe 
Richard Roe 
Marsha Moe 

objects 
bricks 

brick A 
btie'fca.aes · 
firearms 

judgments 
judgment for the defendant 

events 
running 
selling 
telling 

SOD\e relation• in our world: 

kind 
par.t 
parent 
1110netaz¥-value 
attorney· 
owner 
expectation 
belief 

(a-kind-of) 
(a-part-of) 
ca~nt-ot> 
(the-value-of) 
(the;..atti>t.-neHfl 
(the-owner-of) 
(the-~tat..ton~f) 
(the-l)elief-of) 

. . ... .-, ' .. ;,,, 
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Next, we might note how some of theae things and relations could be 

assembled to repx-eaant fact-like states of affair: 

1. firearms are a kind of object. 

2. John Doe is the owner of brick A. 
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3. RichArd Roe is the attorney of Marsha~·Moe. 

4. Richard :Roe expects a jw!~t tOJi, die defendant. 

These representations are illustrate~in ~i91:1.t'e 3-4. Notice that by using 

only one point to rapreaent Richard Roe of face 3°ancl Richard Roe of fact 

4, we are indicating that thay are the 8Ul8 person. 

The world of hunum activity i• far more cOJll)lex .than the world of 

building blocks. Before we can hope to build meaningful representations, 

there are. some inl>ortant-canaWerat:i.ona we· IIWft 'eirplore. 

3 .11 Things and RelatiOM · 

ln our model, the basic division into things and relations must not 

be taken as a deaoription of the world itself. We are not suggesting that 

the WOX'ld of huJ1'an affairs·ia, in some objective sense, actually composed 

of Things and Relations •. Nor do we propose that thing~ and relations 

necessarily are basic c011p0nents of natural epistca:>logy or lift9Uistics. 

We are following this acheM beoauae it is the ainpleat .one that allows us 

to explore .chine -.its ye wiah to study~ ~,._,~.illp:,r'tant ~oles played by 
«>''' ·"'-,,,.,..,_,.,_ 

things and relations in hwu.n thought and language certairily contribute to 

usefulne,s of this.llC>del. 

We. ,-iat be careful not to re9ard the. aachine's concept of a thing or 

a relation ~s anything so semantically rich as our own. To the machine, 

these are two different kinds of data item, with different stJ;UCtural and 



FireaY'ITIS are a kind of object. 

kind ____________ ,.. 
• 

firearm objiect 

John Doe ~s the owner of brick A. 

owner ____________ _. 
• 

John-Doe brick-A 

Richard Roe is the attorney of Marsha Moe. 

Richard Roe expects a judgment for the defendant. 

Richard-Roe 

• 

• 
Marsha-Moe 

Figure 3-4. 

expectation 

• 
judgement-for
the-defendant 
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procedural rules. The fact that we choose to label one "thing" and one 

"relation" is, by itself, irrelevant. The machine knows some differences 

between things and relations in terms of what it knows about various kinds 

of things and kinds of relations, but we will see that this knowlege is 

relatively sparse. 

In many cases, it is obvious whether we want to represent something 

in our world as a thing or as a relation. A brick is easily thought of as 

a thing; the idea of "taller'' clearly is a relation between two things. 

But often, the choice is not obvious. How should we represent an event, 

such as John's hitting Richard? Is "hitting" to be considered a thing 

related to John and Richard, or is it to be considered a kind of relation 

between them, or is it both? We cannot appeal to the reality of the world 

to resolve questions like these. We will take an approach that makes our 

scheme as useful as possible to our task, and one that fits easily into 

the framework of the machine language PSL that we be using to implement 

the scheme. (PSL will be described in Chapter 4.) 

We will include, as kinds of things, objects (like bricks, people, 

and judgments), events (like hitting, telling, and civil actions), and 

values (like red, tall, healthy, and expensive.) A major kind of relation 

will be the feature-relation, which we use to relate objects, events, and 

values to each other. For exa:uple, the relation near is a spacial rela~ 

tion between two objects; the legal relation owner relates a person to a 

physical object; the semantic relation agent relates a person or some 

other thin9 to an event (John is the agent of the event: John hits 
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Richard); and the relation health relates a person to a value like 

healthy. 

sented as shown 'in figure 3-s'.' 1
' 

figure 3-6. 

' . ' 

FrOII\ figure 3-6; ~ can ~e''"tlie ~~t:;~~~ that,is played by the 

kind relation. 

things and the 

.. ,.·:"_,.,· - f-/\ .-:J \.>.i'L:·:LJ1-.d:' ~:;;~ t~b~J£,tl::Llf!. pnt.J:J .. ,L· :;:t;J.: . 
we use it to construct the categc,rication scheme for the 

··,. :.~ ..:., ~- * .:_,.)[:, .. ~~,.::.:)'> •:~d .-;•J· Ji (;.r .rr, ,b"J:Hth:::°?.t.~ b.rrc. Hr.'. .. ,:, 
relations with which the systea is faailiar. we will call 

( ,,~1.,•,: 
1

/,,c ,IU,•'---,•"...:.••,•;t;f._' :t:, 'n'j::•iJ,:,:-: ~•,;~,!.'.~~•:,1/ .. ->.~'J.0_1!':,~l:..J i•:,,:,j:J - ,,,,_ 

For purposes of this, preliminary study, we will depend entirely upon 

the kind ,hierar~h; filr' i:epf;s~~fin~'tiie :r~-~<;~0=iedg.-£~f things and 

relations in the world. All ~t -the· 1

~~~t~,,~~~,-,~~~-'~ut any 

. -~_.J.1· .. :·;~-... :i~_-, _,:.~. X,_;,.)ti.i··l:::..-~-r~b ~Jc~ .~I .. ~,,.:~;;:•'._. 
thing or relation is its position in the kind hierucby . 

. . ,·,'.~:,, .'·',.:.•.} ,:.'::~~.:}f"U/.J ~.-:;f>f~:(·,£LJ :::-_i {/~,!,)fi.(_,;{ ~::f;, 't:_·:r,;.~ . .l'.J~:· .. ! 

we could represent a muc!i•richer model of world knowledge by includ~ 
__ _ .. ~:' :_. _:·::.~::", 

1 
\-~.-1.rJJ• .. i, , r::•1·-~:.:.L.rl.d. ~);.iii} G:Jr::!JV:?· 'I:. <~·n }:'\lz. 

ing feature-relations running between the tbj119S an«nll'"tions in the 
:v. _,._. .. ,::-'- 1~ ; , :·1 .. -:.-.r,.-.:'-'-~>:.:.) bt:.f,:i "·,..:1iJJ~~!.~-u·{ "i J. fj:t . :· ~)-t 

kind hierarchy:, For example, all that the'prototype aystea knows about 

•• ', .1 -11 ;--:,,,_; '.r)!.-1:..'t" :..~·11J , •)J!jfflf</X'9 ~ :--,.1 • .,_ .. J::Jii:J,~: C~:~:t-.. -:;" 

relations',· we 'could let ·the system know also that bricks are portable-size 
_,. , . ,---. , _ ... i~ ,.'to) J·;·_:_:_::·,1 {.::,prtL ~.1 1.t:t \.:0:j:,:~~f rJ,,·:i .:-f·:'fj ~;_'."J·=·~;;,.,1·:5 .<~ 

in size and heavy in weight•~-· we might alao UM a relation (perhaps called 
,, _ .: . r1·->.·,_,_,..; ;: .. -::~_1 .. :., .... '~.1 __ ·::J . .:_,,t.'t::i ~t~·1.t:tt-;1-::J~t '..:)J::Jn.i~:noc; :::1if,.:- ,_J,...'. .. :•'.>.,°(; .L~, 

characteristic) by which we co~·i-et the system know which feature-

relations are ~haracteristic of ~ic:ih f£in~~- i!li~~ ;,.~, ~~ ~~uld 

include the fact that color is a characteristic of persons as well as of 



Riaha-Pd Roe is ta.it 
and he a 1, thy. 

• 
tall 

Richard-Roe 

• 

Figure 3-:5. :- ...... 

• 
healthy 

· . .;.r>ttic:k 
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...--- f'lysi~--objo~1:,o'iit- firearm 

object 4 person..., ________ Richard-Roe 

·~legal-obj~ct •• judgment 
· .. ~ij,.. '-::,·.-t 8i ._.UJ:<,Wcourt1· 

• · /1110vute.••11111a.:. ... , ... , -1"". , ............ JQ .. t ..... 1 run 

~ ~-5 .•k •. 11. JI... Ill.I hit 

.... _____ event,.. COD111Unication .. ._.,_ ____ teU 

~me~--nt •••, ,. , 

· · 14tgal .,,..t .... i 1.. #. I 

learn 

. 1w sell . 
- civil-action 

·..-a:::' l -==·===.,.,.=tall ~ size:_~~~ 4 ~ . ,.::. .. short 

value 4 color-value------- red 

(All arrows represent 
the kiad.: ,relat:ion.} 

~ health-val~ .. ~._·.._~;;;:;::::heal thy 
' .:· ' J +-- ..ui 

Figure 3-6. 
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physical objects, but that health is a characteristic only of persons. We 

could go further by including appropriate restrictions as to the 

permissible values for feature-relations~ Some values are mutually 

compatible {ill and injured); some are mutually exclusive (male and 

female). Some things, like flags, can have IMLV'l!ral color values, some 

(like persons) normally have only one. A person can change a health-value 

relatively easily, an age-group-value only at a specific time, and a sex

valµe rarely, if -at all. Information of this kind would provide the 

system with a much-richer know.ledge about the t:.hings and relations in the 

kind hierarchy. 

we chose to rely solely upon the kind hierarchy, however, because it 

provides a simple (albe~t inOQIIIPlete) aachani• for fitting specific 

things and relations into more general categories, which is a central task 

in our analysis procedures. The use of feat:use,sand values in the match

ing process presents much more difficult probleu, which are the subject 

of other current research [291 and are outside-the 11e0pe of this study. 

,one consequence of this simplification is that we-wi.;1 have to 

incorporate in the kind hierarchy itself acme knowledge that might other

wise be expressed in terma of features. --For exaipl•, our kind hierarchy 

will contain a rather artificial-sounding category awable-e9;ect because 

the system CIUUlOt detemine by means of features whiohobjects arn 

movable. 

A,nother consequence is that the system cannot make "coa11CN1-senae" 

inferences that a hwnan being or a more knowledgeable system might be able 

to make. For example, when a person fires a rifle, injuring another 
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person, it normally can be inferred that the first person caused the 

injury. Our system is not able to make inferences of this kind. 

(Although, as we will see in Chapter S, the need to llllke such inferences 

sometimes can be bypa•aed by means of alternative descriptions for the same 

situation.) 

We can make our kind hierarchy far less restrictive by allowing 

things and relations to belong to more than a single kind category. For 

example, instead of making an arbitrary decision as to whether a knife 

ought to be classified as a kind of weapon or as a kind of tool, we can 

place it in both categories. The use of lmltiple classifications in-
' :- ~J ... , 

• .< ... ~1,;;. - -< 

creases the amount of information that we can include about an item. The 

examples ex•ined in this study will not ake use of multiple classifica-
--

1 

~ ,.."!;_!. r , ,. i·, · ~ ~-- .:~, · ~ " 1 · • • 

tions, but we anticipate that for larger systeas inwlving many different 
\ e • •~ ,!".,. !" 

areas of law, a multiply classified kind hierarchy could eliminate some of 

the probleas caused by the absence of feature information. By classifying 

a knife both as a kind of weapon and as a kind of tool, we are represent

ing that it baa the features of both. 

Finally, for the sake of completeness, we will represent the very top 
''I ·i ::.(; 

of the kind hierarchy by the category ~thing. Thus, things and 

relations are kinds of S0118thing. 
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3.13 Kinds and Instances 

Looking once again at figure 3-6, we see that Richard Roe is repre

sented as a kind of person in the same way that a brick is represented as 

a kind of physical object. To some extent this is sensible. In one case, 

we are saying that within the set of physical objects, bricks constitute 

a subset presumably with certain distinguishing characteristics 

(features). Similarly, Richard Roe, within the set of persons, can be 

said to belong to a one-member subset distinguishable by those character

istics that form Richard Roe's identity. Treating both cases in the same 

way, however, overlooks an important difference. It may be useful to have 

a category of brick .... like objects, but -a,f what UM i• a category of persons 

with Richard Roe's identity? 

Furthermore, it is necessary to have an explicit method for differen

tiating between information about whole categories, like bricks and 

persons, and information about certain bricks and persons. 

For this purpose, we introduce the instance relation. We represent 

Richard Roe as an instance of a person, rather than as a kind of person. 

The instance relation is identical to the kind relation except it does not 

imply a distinguishable category. On the other hand, whil.e an instance 

indicates an individUal rather than a category, it can be an abstract 

individual. We Jllight·use Richard Roe as_a token,. the name of a role 

rather than of the actor who plays it. 
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Consider again the house structure described by Winston {figure 3-3). 

The bottom part of the house, which is given the name,!, is represented as 

a kind of brick. In our model, we would represent it as an instance of a 

brick. There is nothing about its inclusion in the house structure that 

aakes it different from any other brick, therefore, it does not represent 

a distinguishable category of bricks. At the HIiiie time, it does not 

represent some particular brick in the real world, but a brick in the 

abstract. Its purpose is to serve as a token of a brick--which token is 

to be associated with the things and relations appropriate to defining a 

house. 

Sometimes we will encounter distinguishable kind categories with 
.· ' 

single Mllbers. In these cases, the kind relation •rges with the 

instance relation. 

Care. 111\lst be taken regaxding the scope of the name we give to an 

instance. That is, we JDUSt be able to define the structural boundaries 

within which the same instance-name is understood to refer to the same 

instance. This problem will be examined in section 4.2. 

3.14 Semantic Relations 

The user of this prototype system does not coaamicate with the sys

tem in any natural language. The user expresses things in the PSL 

language, which we will see shortly. One objective of those who are 

currently developing the OWL system is the automatic translation between 
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languages like PSL and simple English. For this reason, among others, 

PSL is oriented around a linguistic model known as£!!!_ granm&r (30]. 

Simply described, the case-grUlll&r IQOdel treats a sentence as an 

action (corresponding loosely to the verb) with a set of associated 

cases, like the agent and the object of the ~tion. (The agent corre

sponds loosely to the subject of an active-voice sentence, the object 

corresponds loosely to the direct object.) SOme other cases are: 

co-agent, instrument, source, method, destination, _purpose, cause, result. 

We are not interested directly in the case grlllllllar as a linguistic 

model, and we will not explore the details of the different cases. The 

basic idea of actions and semantic cases, however, is useful to our model, 

especially because these can be expressed easily in terms of thi_ngs and 

relations. 

The use of semantic cases will be illustrated with the following 

examples: 

1. John Doe sells a brick to Marsha Moe. 

2. Joe hits Fred in the shoulder with his fist. 

In the first example, we can represent the action as an instance of the 

event sell. John Doe is the agent of the action, the brick is the object 

of the sale, and Marsha Moe is the co-agent. In the second example, the 

action is an instance of the action!!!!, the agent is Joe, and the object 

is Fred, the instrument is Joe's fist, and the destination of the hit is 

Fred's shoulder. Representations for these examples are shown in figure 

3-7. (We use the semantic relation a-object to avoid confusion with 

object, which we have defined as a kind of thing.) 



John-Doe • 

John Doe sells a brick to Marsha Moe. 

sell 

• 

f instance 

• 

is-object 

• ! instance 

• 
brick 

Joe hits Fred ~n the shoulder with his fist. 

hit 

• l instance 

• 
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• Marsha-Moe 

Joe -~ 
destination 

~•Fred 

• 
instance! 

• 
fist 

Figure 3-7. 

• ! instance 

• 
shoulder 
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3.15 The Absence of Temporal Relations 

One important aspect of human activity is the temporal sequence and 

concurrence of events, and the relationship between events and the changes 

in states of affairs. We have seen, for example, how von Wright (page 41 

uses representations for states and transitions to model activities and 

norms. In order to keep the examples in this study relatively simple, we 

have left out the temporal dimension. We will refer to all events as if 

they are taking place in a fictitiou·s "present tense." For the legal 

doctrines that we will examine, this simplification does not result in 

much distortion. There are very few issues in battery or assault that 

turn on timing or sequence. 

Of course, there are many areas of legal doctrine where time consid

erations are critical. For example, in the creation of a contract by 

mail, the sequence of the posting and receipt of offers, acceptances, and 

withdrawals is most important. 

Timing and sequence could be included in our model in a manner 

precisely analogous to that used for spacial location. By using temporal 

relations (like before and after), we can rel•te events according to their 

proper sequence. A relation like at-time can be used to relate events to 

Sl)ecific times, which would be included as time-values. 

Some of the more di£ficult problems of sequence, concurrence, and 

state cha,nges, in relation to the modeling of legal doctrine, are the sub

ject of other current research [31]. 



-70-

3.2 Facts and Situations 

3.21 Facts 

So far, we have been cliscusaing repreaeatatione of''simple things and 

relations. These ®rN!ipond to data iteu in our system, and we give 

these items names that sug9'at to us the things and relations they 

represent. The relationahip.foraeJl-bf connecting two such things and a 

relation also represents aanething in the-~l world, and it will be very 

useful to recognize and to repreaent 'these relati~ps explicitly. we 

will call a thing-relation .. thing a (act. Just li.Jr.a~Nr definitions of 
. ~ 

thing and relation, this definition is stipulative. It is not meant to 

describe "correctly" the way we use the word fact in conaon parlance, in --
legalese~- or in any other technical context. A fact behaves just like a 

a thing, in the sense that it can bear arelataea t:iO flK)ther thing. 

Therefore we will enter a fact in the kind hierarchy as a kind of thing. 

Representing a fact as a kind of thing allows us .to construct 

C011p0Site facts within which one (or both) of the two things is itself a 

fact. Consider the f~t expreued by the sentence, •Maraha lk>e be~ieves 

that Richard Roe is her -.t.,torney." We represent this fact by relating 

Marsha-Moe, an instance of a pellf$on, by the relation belief to a fact 

comprising Marsha-Moe (a9aln,) , · the rela.t.!on 11ttorney_, and the person 

Richam-:Roe. This repreaentatioriqia illust.-.1Mld in figure 3-8. The box 

in the figure represents the, intehlal fact,_ and i;·:~tains the end-points 

' of the arrow representing the internal r~tion, fttoflll· The belief 
'· 

relation is drawn as an arrow from this bQx to Marsb&41N. Notice that in 



It is the belief of Marsha Moe that 
Richard Roe is her attorney. 

Figure 3-8. 

In this situation, Marsha Moe be UetKJs 
that Richard Roe is her atto'PTIBy. 

situation 
• 

instance 

Figure 3-9. 

I 

belief 
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this example, the internal fact corresponds to a ~ubordinate clause in the 

natural-language expression of the fact. This is often, but not always, 

the case. 

3.22 Situations 

Next, we wish to recognize and to represent explicitly sets of facts, 

which, taken together, constitute a collective state of affairs. We might 

think of this as a story or as a set of circumstances. We will call such 

a set a situation. As we did with facts, we will represent a situation as 

a kind of thing that may be related to other things. We will call the 

relation between a situation and each of the facts that belong to that 

situation the element relation (an-element-of). The element relation 

behaves something like the part relation in Winston's structural represen

tations (see figure 3-3). 

Now consider again the fact: Marsha Moe believes that Richard Roe is 

her attorney (figure 3-8). We would represent the situation in which this 

was the only fact as is shown in figure 3-9. Note that Richard Roe's 

actually being (or not being) her attorney is not an element of this situa

tion. If we wished to represent this circmnstance as well, we would have 

to include a second element relationship explicitly, as is shown in figure 

3-10. Of course, we might also wish to represent a situation in which 

Marsha is "wrong" in her belief; perhaps her attorney "really"--that is, 

according to this situation--is John Doe. This set of circumstances would 

be represented as is shown in figure 3-11. 



In this situation, Ma.Paha Moe beUevea that 
Richax>d Roe is her attorney, and Rioha:rod Roe 
is indeed her attor-ney. 

situation 
• 

1 instance element 

•4-------------.,,,, 

Figure 3-10. 

In this situation, Maroa ha Moe 
beZieves that Ricflard Roe is 
her attorney, but her attorney 
is actuaZZy John Doe. 

situation 
• 

1 
instance 

element 

Figure 3-11. 

-'13- . 
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There is one particularly important kind of situation used by the 

system. This is a situation representing the facts that are presented to 

the system as the hypothetical case to be analyzed. We call this kind of 

situation the facts-at-hand. In this prototype, there is only one such 

situation under consideration at any one time, so the facts--at.-hand can 

be thought of as an instance of a situation as well as a kind of situa

tion. (More sophisticated versions of this system might include several 

hypothetical cases at once, in which case there could be serveral 

instances of this kind of situation~) Each of the facts presented by the 

user to the system is understood to be an element of facts-at-hand. 

Instances of situations can be used, like facts, as things within 

facts, allowing us to assemble more complex fact structures. Let us 

consider an example: The user tells the system of a set of circumstances 

in which Marsha Moe tells her attorney, Richard Roe, that John Doe 

sold her a brick. 

This can be represented as is shown in figure 3~12. In the represen

tation, the situation facts-at-hand includes (1) the fact that Richard 

Roe is Marsha's attorney, and (2) the facts constituting her telling some

thing to Roe. What she tells Roe is the semantic object of this event, 

and is represented by a subordinate situation whose elements are the facts 

constituting the selling event. (As indicated in section 3.15, we are 

ignoring the temporal sequence of events.} 



In the facts at hand, Man'ha Mee uizs hfr at;:tomty, 
RiahaPd Roe, that John Doe aoid 'he:r a, bzoii:Jk. 

. . -

attorney 

Figure 3-12. 

• 
brick 
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3.23 The Situational Structure of the Sy■tem•a ICnowledge 

As the examples in the last seceiort demns'trate, fa~ts and situa'tioris 

generally do not stand alone as direct pieces Of ehe syat.em•s knowiege. 

Instead, they often appear as doiaponent'a or ·~-■litwt-:o-f' other facts and 

situations. It is this aspect ot out lrchiU¢~~~tL;ca11ows us to 

represent what people bel.im, teil, e':irpect ,- et :::61eara, in contexts re.:. 

moved trca -~ we wish the system lt111dt to·Jak,-;{-or to believe. In the 

example of -figure 3 ... 11, we salt • sitttation in whtch a· 'pc&rson believed a 

fact which, in that , situational cort'tt!xt, \fas hot correct. : S:iilu.larly, in 

the exainple of figure 3-12'; the ·fact that a br:tc)t was sold is far removed 

from the system Is direct Jtnowllfdge. ; What' ~ -l'yse• lalmr'a in. that example 

is that the user hypothesises that aOllledtm ; ·••Y• 'iliat a: brick was sold. 

Thus we see that th.ere i• a'hiffardhy ot i1t\iatl.bnal"corl~xts in the sys

tem. '1'he organization of ··the aystem•s· 1tnowtedge' abblit the'•world and about 

the law is based on this-hierarchy. 

At the top of the situational hierarchy are the facts that the system 

knows directly. The main coaqponent of the system's direct knowledge is 

the kind· hierarchy. t·t·we were to in~lude in tmf p~tb"eype system the 

other kinds of~knowledge discussed in section 3.12, this, too, would be 

part of the system• s direct knowledge, Also known directly are the 

machine procedures, to be described in Chapter 6. 

All of the fact■ and procedure• that are known directly could be 

represented as elements of a top-level situation representing the system's 
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overall knowledge. We will not need to represent this top-level situation 

explicitly. Facts that are not subordinate. to ot.hu facts and situations 

will be understOQd to be elements of this iJUplicit, top-level situation. 

The situation facts-at-hand is one level lower in this hierarchy. 

The elements of facts•at-luuld are known i.ndire~tly J;>y :the system as facts 

and situations that the user is presenting hypotbetj.cally. 

The system's knowledge of legal doctrine is Alao at the second level 

in the context hierarchy. This pemits us 1;0 •t'b:ib\lte le9&l doctrine to 

sources of authority. From the kind ~era:rchy, tba syatea knows directly 

about the existence of various legal authorities a\JClb as judicial . . 
decisions, statutes, treatises, encyclope4~, at cetexa. ln the proto

type system, primary legal authority will be rep.r:..-nte4 only for case 

law, and will take the form of small fac:tu4,l eU111PlU and holdings. More 

general doctrine will be represented iJ1 ~ f~ of a fi~titio~ secondary 

source called Corpus Juris Mechanicum. The sy_.tea c:.ont;ains legal 

knowledge in the sense that it knows what theae authori~s assert about 

the law. 

The situational structure of the syst81l'S knowl.edge is illust.z:ated in 

figure 3-13. 



facts-at-hand 

Explicit Top-Level Situation 

the kind 
hi~rarchy 

situations 
contained in 
Co.r:pus-Juru
Mechanica 

•c:b4ae 
procedures 

(to be -
di$CUB8ed 

· · fn Chaj'ter 6) -

·ait~. 
contained in 

judicial
dec::iaions 

s e c o n d - L e v e 1 s i t u a t i o n s 

Figure 3-13. 
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3.3 A More Comprehensive :Kind Hierarchy 

We are now in a position to assemble a kind hierarchy that is 

considerably m:>re comprehensive than.the preliminary breakdown of 

things and relations shown in figure 3-6. This hierarchy ia presented 

on the following pages. Notice that we are using typographical 

indentation to indicate the~ relation. 

Some of the items and categories in tbe hienrchy will not yet be 

familiar. Those things and relations that have not ,_yet beel\ discussed, 

and are not self-evident, will be explained and illustrated in later 

chapters. Many of the items in this hierarchy will not be needed or used 

for the examples to be exainined in this study. These are included only 

as an illustration of the manner in which a m:>re comp.-ehensive hierarchy 

can be assembled. 



The Kind Hierarchy 

List ~ (top level) 

Something 

thing 

object (see list B) 

event (see list E) 

value (see list D) 

fact 

situation 

facts-at-hand 

relation 

classification-relation 

kind 
instance 
type 
counter-type 
example 
counter-example 

composition-relation 

part 
element 
counter-element 
facts 

feature-relation 

instantiation-relation 

logical relation 

arithemetic-relation 

execute 

(see list C) 

(see list H) 

(see list F) 

(see list G) 

-80-



List B 

object 

physical-object 

stationary-object 
place 
building 
tree 
mountain 
boulder 
room 

jailcell 
room-part 

wall 
floor 

hallway 
street 
ground 
sky 
city 
state 

animate-object 
iUlimal 

house-pet 
dog 
cat 

wild-animal 
tornado 
meteorite 

movable-object 
tool 

halllfter 
wrench 
knife 

furniture 
chair 
table 
desk 
sofa 
bed 
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IIOVabla-object (continued) 
accen-objeot.s . .. · 

d0or 
wind<!M 
lock 

aftlcle-of-"Cl~thing 
hat 
coat 
dress 
jacket 
troussers 
shoe 

pe~$Qnal-accessory 
cane 
handbag 
briefcase 
umbrella 

~-
firearm 

pistol 
rifle 

. shotgun 
knife 
axe-handle 

, atone 
aports-iJllpleMnt 

~-,cl~ 
baseball-bat 
~y-stick 

~~,-block 
cube 
brick 
wedge 
pyremid 

vehicle 
·automobile 
bus 
glider 



physical-object (continued) 

physiological-object (human) 

anatomical-object 
head 
eye 

left-eye 
right-eye 

nose 
mouth 
lips 
neck 
shoulder 
chest 
abdomen 
back 
limb 

arm 
leg 

extremity 
hand 
fist 
foot 

skeletal-object 
skull 
spinal-column 
rib-cage 

organ 

rib 
clavicle 
humerus 
radius 
ulna 
(et cetera) 

brain 
heart 
liver 
lung 
stomach 
(et cetera) 
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Object (continued) 

legal-object 

legal-institution 
trial-court 
appellate-court 
legislature 
administrative-agency 

legal-judgment 
judgment-for-defendant 
judgment-against-defendant 

legal-doctrine 
criminal-law 

law-of-criminal-battery 
law-of-criminal-assault 

law-of-civil-actions 
in-contract 
in-tort 

legal-authority 

negligence 
intentional-tort 

interference-with-property 
tresapaaa-t.o-1.&ld ·· 

interfexence-with-pf.rson 
assualt · 
battery 
.false-iapriaonmant 
invaaion-o~-pr1vacy 

primary-authority 
judicial-decision 
statute 
constitution 

secondary-authority 
Pro■ser-on-Torts 

American-Jurisprudence 
Corpus:-Juria-Secundum 
Corpos-Juris-MVhanicum. 
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Object (continued) 

person 
user 
doctor 

surgeon 
lawyer 
garage-mechanic 

legal-person 
natural-person 

reasonable-man 
corporation 
partnership 

judicial-person 
plaintiff 
prosecution 
defendant 
witness 
adjudicator 

trial-judge 
appellate-judge 

fact-finder 
jury 
trial-judge-without-jury 
appointed-master 
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List C 

Feature-Relation 

physical-characteristic 
size 
weight 
color 
spatial-relation 

contact-relation 
on 
attached-to 
held-by 

distance-relation 
near 
in-front-of 
to-the-left-of 
far 

orientation 
loadedness 
count 
health 
monetary-worth 
sex 
age-group 

mental-attitude 
knowledge 
belief 
perception 
expectation 
apprehension 
willingness 
consent 
assUD1ption 

tamily-relation 
parent 

mother 
father 

sibli_ng 
brother 
sister 

spouse 
husband 
wife 

...-.rtcie•~ela.tion 
-~t 

· 'iliiOb:f 6et 
co-agent 
purpose 

·'precondition 
. :ikfdrce 

method 
chtatination 
result 
ihitlNlllellt 
beneficiary 

., '.cause 

legal-:-relation 
··owner 
. possessor 
'.·attorney 
right 
ttrty 
liability 
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'11M11i»ii ty 
legal-consequence 
assertion 
holding 



List D 

Value 

size-value 
short 
small 
portable-size 
large 
tall 
a-meter 

weight-value . 
"i.ight 
portable-weight 
heavy 
a-grua 

color-v•lue 
red 
orange 
yellow 
green 
blue 
J?urple 
black 
white 

orientation-value 
lying-down 
sitting 
standing 
open 
closed 

loadedneas-value 
lo.ded 
unloaded 

va,lue {.continued) 

count-value 
QDCl. 

two 
.~e 

few 
many 

~~:""V.~lue 
healthy 
fair-health 
ill 
injured 
disabled 

•~value 
male 

. female 

age-«JrQWrval.ue 
~r 
f.4ult 
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moneta,:y-worth-value 
WIMl.tby 
.~rate-income 
-.J)09J: 

c~ 
reuonable 
Q'piln&ive 
-~Ollar 



List E 

Event 

movement-event 
move 

move-self 
walk 
run 
leave 
enter 
jU111? 
drive-in-car 

move-object 
push 
pull 
slide 
raise 
lower 
carry 
drop 
throw 
send 
point 

not-move 
stay-there 
confine 

orientation-event 
re-orient 

sit-down 
stand-up 
fall-down 
get-up 
open-up 
close-up 

keep-oriented 
keep-lying 
keep-sitting 
keep-standing 
keep-open 
keep-closed 

-.nt · (continued) 

c.ontact-event 
touch 
gra.b 
strike 

hit 
kick 
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slap 
punch 
knock-off 

kiss 

health-everit 
get-worse 

injure 
disable 
become-ill 

get-better 
become-well 
recover 
operation 

~ppendectemy 
no-change 

stay-:-well 
stay-ill 
stay-injured 

ccmnunication-event 
cc:iaaunicate 

tell 
manifest 

perceive 
see 
hear 

athletic-competition 
boxing-match 
tennis-match 
baseball-game 
hockey-game 
round-of-golf 



Event (continued) 

mental-event 
start-knowing (learn) 
stop-knowing (forget) 
start-believing 
stop-believing 
(et cetera) 

legal-event 
legal-action 

criminal-proceeding 
civil-action 

action-in-contract 
action-in-tort 

appellate-action 
offer 
accept 
purchase 
sell 

machine-event 
learn 
insert 
display 
receive 
listen-to-facts 
instantiate 
instantiate-by-elements 
instantiate-by-types 
instantiate-by-examples 
discuss-analysis 
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List F 

Logical (Boolean) 

not 
and 
or 
xor 
implies 
equivalent 
is 

List G 

Arithmetic 

plus 
minus 
times 
equal 
less-than 
greater-than 

List H 

Instantiation-relation 

inst-element 
inst-type 
inst-example 
inst-syllogism 
inst-analogy 
inst-assume 
c-inst-element 
c-inst-type 
c-inst-example 
c-inst-syllogism 
c-inst-analogy 
c-inst-assume 

-89-

Instantiation-relation(continued) 

n-inst-element 
n-inst-type 
n-inst-example 
n-inst-fact 
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Chapter! Implementation in~ 

In Chapter 3, we presented the model that we will use to represent 

specific situations of fact as well as the~re ge~~ralized situations 

contained in legal doctrine. For purposes of' introd~l.ng the.model, arid 

for deJOOnstrating some simple exampies,..;,. used a ~aphical notation that 

corresponds to Mchine representations that we would want to create in the 

computer. For .:>re c0111plicated situations, however, the use of the 

gr~hica.l notation ~ome• r~er cumbera011e. 'Therefore, from this point 

on, we. will express .ow: re~entationa ~~ ~· .a: -.chine aomprehend~ 

ible language called PSL (Preliminary Study Language). A computer system 

called OWL is able to translate auch expressions into machine representa

tion. OWL i.s i modelin9 sytlt.em currently being d~loped by William A. 

Martin .. and ~there at the Automatic Procjr~g Division of M. I. T. Is 

Project MAC (32) • OWL ~cmprises a data s~t~e, a ~t of machine proce

dures·, and a programming iah~ge ~t ·are ideaily s~ted to embody th~, 

fundamental features of our DDdel. 

4.1 Representing·Paots and Situations in PSL 

The basic PSL statement comprises a relati~nand•two 'things, corre

sponding to· what we ·wave been calling~ fact. 

written enclosed in parentheses: 

(rel thl th2) , 
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where rel stands for the name of the relation, and where thl and th2 stand 

for the names ot the things. Recall that in our graphical notation, we 

used an arrow to denote the relation between two things. In the PSL 

notation, thl corresponds to the thing at the head of the arrow, and th2 - ·,, . 

corresl)Onds to the thing at the tail of the arrow. Here are two exanples 

of facts expressed in PSL: 

(kind building-block brick) 

(attorney Marsha-Moe Richard-Roe) 

A br-iek is a kind of 
bui "td:lng bZock. 

ffie. attr.,mey of Mrmlha Moe 
is Ri.chan:J. Roe. 

To make our examples easier to follow, we will_ include brief English 

translations to the right of the PSL stat8clll8nts. Based on current re-
'!. 

search in natural language processing, it is reasonable. to expect that a 

system like OWL will be able to translaate st&telllellts like those on the 
;• 

right into machine statements like those on the left. 

The OWL system is written in the LISP prograaning language, which 

is based on data structures that take the form of lists. The data struc-

ture corresl)Onding to a statement of fact in PSL is a list of data cells 

representing !!!., ~. and ~. The data cells are connected by linkages 
,; 

called pdinters. In addition, the OWL ~yatem c~eates linkages called 

back-pointers running from each rel, thl, and th2 to every fact in which -- - ' 

that thing or relation appears. As we shall see in Chapter 6, these 

back-pointers provide a handy index for finding C1Uickly those facts that 
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contain a. given thing or relation. 

The kind hierarchy can be expressed in PSL as a series of statements 

of the following form: 

(kind something thing) 

(kind something relation) 

(kind thing object) 

(kind thing event) 

(kind thing value) 

(}{.ind ;furniture chair) 

(kind ;furnitw:e table) 

A thing is a kind of something. 

A reZation is a kind of something. 

An objeat is a kind of thing. 

An event is a kind of thing. 

A vaZue is a kind of thing. 

A ahair is a kind of furniture. 

A tab Ze is a kind of furniture. 

To Jllake repetitive lists like this more convenient for our discussion, 

we will adopt an abbreviated notation. We will allow either of the th's 

in a fact to coinprise a series of things, separated by commas: 

(kind thing object,event,value,fact,situation). 
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This e.xpresai.on will be unde:tstood to be equivalent to several separate 

facts, one for each thing in the series: 

(kind :thing object) An object is a kind of thing. 

(Jc.ind thing event) 

(kind thing value) 

(kind thing fact) 

(kind thing situation) 

compound facts, in which one (or both) of the things is itself a 

fact, are represented simply as compound lists in which one (or both) of 

the th's is itself a list. The fact that Marsha Moe believes that Richard 

Roe is her attomey (figure 3-8) is expressed: 

(belief Marsha-Moe 

(attorney Marsha-Moe 

Richa.rd..-Roe)) 

It is the beZief of Mar-s'ha Moe 
that 
the attorney of Ma.Paha Moe 
is 
Richazad Roe. 

Situations and their elements also are expressed quite simply (espe

cially with the colQJtla notation). Consider.the example from figure 3-11, 

in which Marsha Moe believes that Richard is her attorney, when her 

attorney is actually John Doe: 



.. -~,-•-.,._,;~;r • :~:;; ·• r'.,·•, : . .,,_;,. d~.>,~« .;· p~_;,y;-~~~~~-#,.;-:f.•~ ·";~~f!:~~Jnt.•;~~~\::~:::.'~~~~;~:.;•;~::-:,""~0. :~~~C';'.--,.~ . .,:--.:-:::-~,.-;:;::;.·:~--· 

(inatance aitua.tion s.l) 

(element sI 

(attorney . Maralul.:...soe 
Jolm-I>oe) , · 

{belief JliirllhA-~ 

(attotney' · 'ltifraba-Moe 

Ric!ufrd~~j') ) · 

I I 
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al i.a a situation 

Because we will make frequent use of instances of things, it will be 

convenient to introduce anothei af>breviation. To represent the fact that 

Joe, an tnst~ce of ·a peraon, is the agent of an lria~ce (call it hl) of 

a hitting event, we could 'eltpre,a ·,three separate facts: 

(instance perl!IOn "oef 

(instance hit hl) 

(agent hl · Joe) 

:, .. 
Joe·1,s a person • 

. , 
hl i,s a hit. 

Joe is the agent of hl. 

Inste.ad, we will combine ~Se: thre~ facts into a single PSL statement by 

using colons. The notation Xtx is used to'1ndi~ate that x fs an instance 

of X. Thus, we can write: 

(agent hit:hl person:Joe), 

which mi9ht be expressed in English as, "Joe, who is a person, is the 

agent of bl., which is a hit." 
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An individual fact is always understood to be an instance of the 

category~- Sometimes it .is convenient to give a name to an individual 

fact, just as other instances are given names. We will use the. colon 

notation for this purpose as well. For example, let. us add to the situa

tion sl in the exaJrV?le on page 94 the fact that JQhn. Doe believes 

(correctly) that he is Marsha Moe's attorney. The elements of this 

situation can be expressed thus: 

(element sl In Bl, 

(atto;rney Marsha-Moe the atto~H of.Mar,s1ia Moe 
is · 

John-Doe):fl, John Doe,. 
and 

(belief Marsha-Moe it is the beiief of Ma.rsha Moe 
that 

(atto;rney Marsha Moe the attorney of Marsha Moe 
is 

Richard-Roe)), Richard Roe, 
and 

(belief John-Doe fl)). it is the be'lief of John Doe 
that the attomey of Marsha Moe 
is John Doe. 

In this way, · the PSL expression (attorney Marsha-Moe.· Ri.c~d-Roe) 

needs to be written out only once. 
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4.2 The Scope ot the Instance Names 

In the g~aphical represenutions used in Chapter 3, when we wanted to 
.' - :', ' ''-( 

indicate the involvement o~ the same ·instance ·of SOllething in several 

facts, we represented that instance with a single point (or rectangle). 

We need a similar Mana to indicate when the.same· i~etance name, appearing 

in several PSL aute•nta, is meant to indicate the same instance 

Ci. e • , the same data-item) • 

We could adopt the conwntion that instance names are global in 

scope. This would mean that the same instance name always refers to the 

same instance. It will be more convenient, however, if the names of 
!, 

,f,<' 

instances can be given smaller, more localized scopes. This permits us to 

use the same names (like John-Doe) to represent different instances in 

different contexts. One advantage- of using na..s with localized scopes is 

that it eliminates the need to check the entire knowledge structure every 

time we name a new instance, in order to mak~ sure that no other instance 

has been given the same name. In order to achieve this flexibility, we 

must establish a clear rule for determining th~ SCOf! of an instan~e name. 
- •.·. -·. " . -' 

The scope is the contextual boundary within which the same instance name 

is meant to represent the ~a.me instance. 
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An obvious candidate for a contextual boundary of this kind is the 

situation. It aeems sensible to adopt a rule like: Within any one 

situation, and only within that situation, the same instance name refers 

to the same instance. However, this rule does not make clear whether 

names appearing in a subordinate situation are to be considered as 

appearing "within" the superior situation. This is often desirable be

cause many of the instances in a subordinate situation are the same as 

those in the superior situation. This is not univ.esNllx; desirable, 

however, because it implies that all scopes are global. (All situations 

in the system are subordinate to the implicit, top-level situation). 

To escape this dilemna, we introduce the notion of decl~ring an 

instance name. The name of an instance is said to be declared in the 

situation in which its instance relationship appears, whether the appear

ance is explicit, like: 

(instance .. person Joe), 

or implicit, as in: 

(agent hit:hl person:Joe). 

The appearance of an instance relationship (or a colon) declares an 

instance name in a situation, whether or not that relationship (fact) is 

actually an element of the situation. However, when an instance relation

ship appears in a subordinate situation, it is decleared only in~ 

sit~ation, not in the super~or situation. An instance declared in a 

superior situation is recognized by the same name in all subordinate situ~ · 

ations, except where that name has been redeclared in a subordinate 
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situation. Finally, lffl8n there is need to refer to an instance not other

wise recognized in a part:icular situation, this is done by using the name 

of a situation wherej.n the inatance is recognized, followed by a slash, 

followed by the instance name. Thus, if the name ~ were recognized in· 

situation sl but not in situation s2, we could refer to the instance 

named Joe fi;om within §2 oy uainq the sylllbo1 sl/Joe. 

Readers who are not familiar with the structure of programming 

languages need not worry if they do Mt fo.llow this discussion of scope 

and declarations. Programmers, on the other hand, will recognize these 

rules as conventions for declaring and binding local variables. 
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4.3 SWllll&ry of PSL Notation 

The following i.s a summary of the conventions that we will use for 

representing facts and situations in the PSL languaqe. 

1. A fact is represented by a PSL e:ta~lllllfflt,'9f the form~ 

(rel thl th2) , 

where rel is a relation that runs froa a thing th2 to another thing~-

2. Within the statement of a fact, thl or th2 (or both) may itself 
- - ~ 

be the representation of a fact, for example: 

(relA thl (relB th3 th4)). 

3. Separate statements of fact that differ only in regard to!!!!, 

or th2 (but not both) can be represented by a single fact statement by 

using the following comma notation: 

(rel thl th2,th3, ••• ,thN), 

which is understood to be equivalent to: 

(rel thl th2) 

(rel thl th3) 

(rel thl thN) ~ 
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This plUX'alism applies at the highest level of list structure, so that 

(relA thl (re1B th3 th4,th5)) 

is equivalent to: 

(relA th1 

(relA thl 

(relB th3 th4)) 

(relB thl th5)) • 

4. A fact involving the insta.nce r,+ation can be expressed 

implicitly within another fact by using~• following colon notation: 

(rel thl th2: inst~ce-naJDe) , 

which is understood to be equivalent to: 

(instance th2 instance-name) 

(rel thl instance-name). 

5. A fact (which is alwayJ understood to be an instance of the 

category fact) can be given an instance-name by using the same colon 

notation: 

(rel thl rel2):instance-name. 

6. An instance name is said to be declared in the situation in 

which the name appears in conjunction either with the instance relation or 

with the colon notation. An instance name ia recognized as a reference 

to the same instance within all of the facqs and situations that are sub

ordinate to the situation in which the name is declared, except where the 

the same name has been redeclared in a subordinate situation. 
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7. An instance whose name has been declared in one situation can be 

referred to from within a situation where that name is not recognized by 

using the following slash notation: 

(element situation:sl 

(instance thl instance-name)) 

(element situation:s2 

(rel th2 sl/instance-name)). 

I.e., the symbol sl/instance-name is understood to mean, "the instance 

that is called instance-name within situation sl." 



- ', -
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4.4 A More COJ.l1?licated EXAJ!lple 

As an illustration of the convention■ preMnted in the last three 

sections, let us consider again the example tepresented graphically in 

figure 3-12. Rec~ll that the user has hypothesized to the system a set 

of circumstnaces in which Marsha MOe tells her attorney, Richard Roe, 

that John Doe sold her a brick. In PSL notation, this would be 

represented as follows: 

(element facts-at-hand 

(attorney person:Maraha-Moe 

person:Richard-Roe), 

(agent tell:tl Mar•ha-Moe), 

(co-agent tl Richard-Roe), 

Cs-object tl situation:sl)) 

(eleJDent facts-at-hand/sl 

(agent sell:sl 

person:John-Doe), 

(c~-agent sl Marsha-Moe), 

Cs-object sl brick:brick-A)). 

In the faots at hand., 

the attomey of Marsha Moe 
is 
Riohmtd Roe., 
and 
!tbrsha Moe te tis 

RichaJ:'d Roe 

that 

John Doe seUs 

to Ma,z,sha Moe 

a brick. 
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Thj.s exl!UllJ?le demoneitrates several points about our conventions. 

Notice first that, wit);li.n the situation tacts..,atwband, the instances of 

person and of tel;L are decla~d .with :the .9olo11:1po~~ion,. ;. These instance 

names a~e recognized thro.ughout fac::ts..,at'."."luuld as :well as, in the subordi.., 

nate situation.!!.· Notice also that then- sl is used twice as the 
< - '· ---- '.• 

name of two different instances., one an instan.ce of a .situation, and the 

other an instance of a selling event. As,the n.., of~ situation, sl is 
. •• J • • ' - ' 

limited in scope to the sit~t,ion facts-"!:t-luuld., ;i.n which. it Js declared. 

The top-level sit~tioi;i of the system does. not ~ecow,..i,~e J;llis n.-e 

directly, so it must refer to situation sl by the ~ f-,.c.t,s-at-hand ,el. 

Then, within the situation sl, the name sl is redeclared as the name of a ---- - ' . 

selling event. It is recognized. ~s such. thi:o~~~t .. thi• SlpX>rclinate 

situation. 
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Usinc;J the Jll?deling language presented in Chapter 4, we will now 

construct machine representations for legal doctrine. We will build 
f, :. -, ,. , ' . . . 

these ioodels at two le~ls of g~nerality. First we will consider more 
' 

general statements of doctrine, like ~e found in secondary authority 
. . " ' ! . ~ ' ~ ... 

and in sta_t~tes. 'lben we will consider the more particular doctrine 
, . . ·~- ,'·\•·~-~:; ' . ' 

found primar:i-ly in the facts and holdings of individual cases. 'l'he area 

of legal _doc;:trine that we will explore cmnprises the torts of battery 
~·, ':" ·• -.. ~ ,:-r;, -

and assualt. Before building our models, it will• be helpful to discuss 
. -~ . 

briefly the contextual setting of these torts. 

5.1 'l'he Torts of Battery and Assualt 

An action in tort is a legal action in which a private individual 
~~., 

(or individuaX-s) called the plantiff oc:aplains to the court of a wrong 

committed by another, called the defendant, which wrong has caused the 

plaintiff to suffer financial loss, physical injury, or some other le

gally recognized form of harm. 'l'be plaintiff asks the court for a rem

edy, usually in the form of financial ccapensation from the defendant. 

An action in tort is a civil action. fllis differs from a criminal 

proceeding, in which a state or federal govermaent accuses a defendant 

of engaging in proscribed behavior and asks the court to punish the de

fendant with confinement in prison, or a fine paid to the government, or 

both. 
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fers, for ex.ample, from a civil action in contr,apt;, because the plain-

tiff's. ~iahni,is''baaed1 ~,~.ti'.~lly ~=I-U'5i~tia t~~ies'·~~c{ 
i _-,,.- :-/.d ,-\_nr (...., ,L,,,·, f1-:Y\/',i ·1--·:; t~r1c-;-,4l "'f'_'•\-··<!·~ .. ~lc·•.·1 ''('-,( I" . 

individuals, iade~- of any· obritractUlli' ~-' ~ " . '' ',: · ',_,,.' . ·' ' . 

~-will ~;.i~.:;i ~ ~i~~ c~l:l~s:~t~ a)~1'~t.JL -ttt.~~•;'t:ort~·-' 
belo~~-,~~ ~ ~~~~~;-;~~~t ~~l~ 1~Jf~)(~ljff~'.';~il:hirth~f '· 

person. ~~; ~~~~~-'·1~ :di;U~ -it~1
~) r&iflli~'~lth '•·· 

propert~,., ce:g·:--~~~~-:~ r1~r;"~,i~~~~i ~~'ti,;;;rw\iicih"': 

incl~,\~~ ~i~l~u;:t~11;1::;•. "'~~{x6t~w. sw 1 
'-+• ,~_::r~t~~J 

are also used -~:~~;~~r~in'''~~
0iJb.~lJi=1·~1

;: 1til'.t•&,~i~i-

only the tort doctrines. 

The contextual hierarchy of battery and a8&1&lt ia illustrated in 

figure 5--1. Hotice that this b;_;~:,:.;~~1/'~mir 1&/~'I'~tion of 

the kind hierarchy listed on pqe 88 UIMler ~ ~ 1,m.~action and 

to the ~~~~n--~i~~~ ~•!~; sj ~;~£~p~~~:jiwaj~)tfi$.:.;', 

I . .,.• .. 
. :L.,., l ,.' 

. } ) 
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legal-action 

criminal-proceeding civil-action 

criminal assault in contract in tort 

negligence intentional tort 

interference with property interference with person 

tresspass to land battery assault 

Figure 5-1. 
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5. 2 Generalized Representations of Battery ·.-4· ~ult 

We will base our generalized representation& of battery and assault 

on the following S\allary statements froun.4 ia 1:ile well •kllclWn treatise on 

torts by William L. Prosser: 

BA'l"l'ZRY 

one is liable to another for unpermit-4. ;unpri.vtle99(1 con
tacts with his person, causecl by acts ildaade4 tx> result in 
such contacts, or the a.ppiNMNtton (d,..._. ~.,at the 
other or a third person [ 3SI •. 

ASSAULT 

'lbe defendant is lia.l!,le for the ~ion of ilae4iate 
harmful or offensive contact with ,tile pl&tatJ.,tt•• partlOll, 
caused by &CU ~ 'W rt.tNl.t la ..a. CDlltaOta. or the 
apprehension 0£ tlliaa, dir$C'ted at the pl.aint:iR or :a thrid 
person (34]. 

We should observe, as Prosser points out, that •t:he difference between 

assault and battery is that between physical contact .aAII the mere appre

hension of it. One 11111y exist witiwut the other (l5J .• · 

We will attribute our generalized represeatations to a fictitious 

legal encyclopedia" corpp Juris Meclaanicua, ..tiiah, like Posser's trea-

tise, is understood to be a source of seoondU'y legal authority. 
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5.21 Battery 

Our representation of battery begins with the following statement: 

(assertion 

Corpus-Juris-Mechanicum 

(legal-consequence 

situation:cjm-ba,ttery 

(liability 

cjm-battery/p 

cjm-battery/d))) 

It ia an asseitti.on 
of 
~ .lUPis Mechanicum 

the legal oonsequence 
of 
a situation catted cjm~batteey 
i• 
a "Liability 

to p (the pl.aintiff) 

from d (ths defendant). 

In other words, according to Corius Juris Mec:hanioum, ~becomes liable 

to £ as a consequence of a factual situation, which will be called 

cjm-battery, and within which ~and£ are intentified (declared). Notice 

that this framework is 0011,p11tible with LaYJIWl Allen's system of propo

sitional logic, wherein propositions of legal.consequences are implied 

by propositions of conditions (discussed on page 43). It is also compat

ible with Wesley Hohfeld's system of rights, duties, liabilities, and 

immunities (discussed on page 40) • 

Next, we represent the main components of the situation cjm-battery: 



(element cjm-battery 

( instance person p) , 

(instance person d), 

situation~eontact,. 

situation:intent) 
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Cjm-bat1:.eey oomprises 

a peNOn., p (the plaintiff J., 
.and 
a ~. d (the defendant)., 
and 
a ,ai,~ oa.Lted contact., 
awl 
a sit;uatu,n ar:it ted intent. 

I.e., this situation, in llhich .£ (the plaintiff) .ana •!!. (the defendant) 

are declared, comprises two subordinate sit:uatiana call-ed contact and 

intent. 

Next, we s-tatei 

(counter-element cj.-battery 

situation: consent, 

situation:privil~~) 

Cjm-blt:ttaJJ is avoided 

by a aitua.tirm .caZZ6d consent., ,. 
by a :aituati<>n aaiiaa. pl-iviZege. 

Here we are using a new relation counter-el.eaent to indicate that the 

subordinate situations called consent and priviledge auat be absent from 

cjm-battery. Al tematbely, we could express this fact by using the 

Boolean relation !!?!= 

(element cjm-battery 

(not situation:consent), 

(not situation:privilege) 

Cjm-batuey furt'hsr oomprises 

the Zaok of consent., 
and 
~ lack of ,nviZege. 
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Our next step is to represent·the subordinate situations contact, 

intent, consent, and priviledge. Contact is represented .like this: 

(element cjin-battery/contact CJm-battfJl?J/e<mtact oorrrpf'ises 

Cs-object contact-event:c 

p): f, 

(cause c event:e), 

(agent e d)) 

oontaot to t1ie 

ptaintiff 

as a Pesutt of an aot 

of ·the 8efendant. 

This represents a.·situation in which the pl.aintiff'' .. is the semantic object 

of a contact-evetit {e.g.~ hit) caused by an act of the plaintiff. Recall 

(page 61) ·tbit •-object, cause, ana ag,lnt ar~ kinds of fflllUltic relations. 

We have given a nAfl8 to the fact f so that we can refer to it in other 
', -

parts of our representation. This situation is sufficiently simple to 

be illustrated, in figure 5-2, with the graphical method~ in Chapter 

3. (For purposes of COlllPletenesa,, the · illustration contains a few facts 

that are not elements of cjm-bat:t'!7/contact.) 

Next, we need a representation for intent. Because the issue of 

intent is involved in bQth battery and assauLt, we will construct a mdel 

that can be used in the representations of both of these torts. Indeed, 

intent is the characteristic component in all intentional torts. Prosser, 

for example, states the doctrine of intent in a section of his treatise 

that discusses intentional torts in general. He summarizes: 



The sit;uation caZZed cjm-batteey/oontact comproises 
a contact to the pZainti,ff as a. %'faz4,-; pf an act of 
the defenda:n t. , · · . · · · · · 

kind 

cause 

• situation 

• person 

Figure 5-2. 
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MEANING QF INTENT 

A person intends a result when he acts for the purpose of 
accomplishing it, or believes that the result is substan
tially certain to follow from his act. [36]. 

We will base our representation on this stateJ_llent {although we will 

ignore the issue of substantial certainty) •. We represent the general 

doctrine of intent as follows:· 

(element cjm-intent 

(agent event:e person:p) 

( or (purpose e 

situation:result 

(belief p 

(cause result e)))) 

Cjm-int'!rlt compflises 

a per-11on's acting 
Bi.thin- . 
with t'he p,,a-pose 
of 
achieving a certain resuZt, 
01.' \' ' 

with the betief by that person 
that 
t'he act wi ~ Z. cause that resu it. 

I.e., cjm-intent is a situation in which a i!8~•on .act1;> either for the 

purpose of causing a certain result, o;r which the be!i~f that his action 

will cause that result. (The semantic rela~ion ~-te relates an action 

to the purpose of the ,agent of that ~ction.) Notice t,llat this represen

tation makes use of the Boolean relation or. 

Now we want to invoke this general doctrine of intent within the 

doctrine of battery. The person ,2mentim1:ed in c~intent must be iden

tified with th& defendant d . in cjm:battw·;~ ''flle s~~~tioll, reQul t men-e 

tioned in cjm-intent oor;responds to w!la:t ~~r, ~'5cribes in his state

ment of battery as "such contacts, or the apprehension of them, directed 
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at the other or a third person." We represent all of this as follows: 

(element cjUr"battery/intent 

cjm-intent, 

(is cjm-intent/p d), 

(is cjm-intent/result 

(or (s-object 

(contact-event:c 

person:x):fl 

(apprehension 

X fl))), 

(not (is d x))) 

Cjm-battezty/intent compr-ises 

ojm-intent 
1JJ1-,.e:pe ' . 
~ person b1ho intends is the 
.,~.· «nd 
t'hld intendsd resu.Zt is 

' eitl,Q,,-

a oontact 
to 
someone, 
o:r . 
the apprehension 

by someone of such a oontaot, 
i,ihere 
that someone is somebody other 
than the defendant. 

Here we use a new relation is to represent the necessary identifications 

between the instances in cjm-intent and those in cjm-battery/intent. We 

use this relation also in the final fact, (not (is d x)), to indicate 

that person!. is someone other than the defendant. -rhus, !. represents 

the plaintiff "or a third person." 

Next we must represent the situation consent. Again we turn to fur-

ther discussion by Prosser: 

Consent to an act is simply willingness that it should occur. 
Actual consent. to the defendant~ s copdqct • • • will .. prevent 
liability. But ·a manifestation of consent .•.•• will be 
equally effective •••• [In ~dditioll,} the de,f~npant is some"." 
times at liberty to infer consent as a matter of'usage or cus
tom [37). 
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This discussion demonstrates a point that will become important for 0'1r 

modeling technique. Some,times it is useful to ~•fresent a situation not 

in tenns of component elements, but in tenns of alternative ~ypes. Here 

for example, we see that there are three basic types.of.consent: actual, 

manifested, and inferred. Accordingly, we will represent these three 

types separately, rather than attempting a representation of consent as 

a whole in terms of componen~ elements. 

For this purpose, we introduce the relation.~- · We will allow 

situations (and sometimes facts) to be represented as ~s of other sit

uations (and sometilDiis of other facts}. Notice that the relation~ 

is similar to the more primitive relation kind, just as the relation 
'--~ 

element is similar to the more primitive relation~- !lE!. and~ 

behave disjunctively, like the Boolean relation or. Element and part 
- ~ 

behave conjunctively, like the Boolean relation ~-

Using the !:le!. relation, we can repre~ent the situation consent as 

follows: 

(•type cjm-battery/consent 

situation:actual, 

situation:manifested, 

situation: inferred). 

Cjm-battsey/consent can be 

actual consent, 
OZ' I 

,rrznifested consent, 
OP . 

infePNd consent. 

we can represent actual and manifested consent in terms of component 

elements: 



(element 

cjm-battery/consent/actual 

(willingness p 

cjm-battery/contact/f}} 

(element 

cjm-battery/consent/manifested 

{agent manifest:m p}, 

(co-agent m d), 

cs-object m actual)) 
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Actual consent compl"ises 

the J.tllingness of the plaintiff 

to being eontactea. 

Manifested consent compl"ises 

'th;i piaintiff's rrir:nifesting 

to, ine 'ds/ehdant : 

the· ~ttingnelis of the plaintiff 
W .. ~iw/ CXW,~~d. 

I.e., in the situation representing manifested consent, the plaintiff 

manifests to the defendant the situation called actual which we use to 

represent actual consent. Recall from page 87, that manifest is a kind 

of cOD111Unication-event. ~ will ~t construct. a more detailed represen.., 

tation of inferred consent ~~e. In section 5. 3, we will see how this 

type of consent can be represented by an example. 

Finally, we need a representation for Rfivilege. Like consent, 
, ~ ~ :-': ~ ·r: . ., \ \'". : 

this situation is best represented in terms of alternative types, of 

which there are many, such as: self-defense, authority of a police offi-

"· ., .. ' ' 

cer, disciplinary action of a ~rent toward a child, public necessity, 

et cetera: 



(type cjm-battery/privilege 

situation:self-defense, 

situation:authority-of-law, 

situation:parental-discipline, 

situation:public-necessity, 
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Rather than explore this large area of tort law, we will omit privi

lege as a counter-ele•nt in our repre•entation of battery. 

5.22 The Use of Co-Descriptive Models 

In the previous section, we represented some situations in terms of 

their component elements, and we represented some in terms of their 

alternative types. 'lhe analysis procedures to be described in Chapter 6 

rely on these representations in their attempts to fit particular facts 

into situational categories. It is not always possible to predict 

whether the Jllethod of el~nts or the method of types will be most helJ?

ful.for this task. It is therefore important to realize that these two 

methods for representing situations are not mutally exclusive. It often 

will be very useful to include both kinds of representation for a par

ticular situation. We will call such representations co-descriptive. 
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Let us consider again the representation Me ,:presented for the situa

tion cjm-hattery/contaet: 

(element cjm-battery/contact 

Cs-object contact-event:c 

p) :f, 

(cause c e.vent:e), 

(agent e d)) 

CJ,r,-.batte~/contact oompPises 

eontaot to ·the 

pl,a;;n'tiff 

as aHsult,of an aot 

(!f .the dlJ.ftmda,rt. 

we can supplement this representation,wi1:h othen,IJased on some different 

types of contact that are ea&ily brouqht ·,to ,aiacl. 

The simplest type of contact between a aaifendant and a p1aintiff 

occurs when the defendant contacts the plunti:Ef ,.ilirectly ,wi.th a part of 

his or her own body, such as a hand or fmat. In-t:h.is 1s±tuation, the 

defendant is the semantic agent of the.same contact event of which the 

plaintiff is the semantic object. We aan rel)Jresettt this as a type of 

contact as follows: 

(type cjm-battery/contaet 

situation:direct-contact) 

(element 

cjm-battery/contact/direet-contact 

(s-object contact-event:c 

p)·, 

(agent c d)) 

Cjm-'batta-y/r1ontaot oan be 

diD-eot eonta.ot. 

Di,pgot aontaot oompz-ises 

aontact-to the 

pt.aintiff 

·by the defendant. 
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A similar type of contact takes place when the defendant directly 
.' • •• , + ; •• • ' •.''.. :.. •• ,.,':..,,·,: :.' ··;,t_•,.i~~,) <'""; '/ • __ .. 

moves the plaintiff (e.g., pushes or pulls), a!thoUC1,h it happens that our 
.. / ' \ 

kind hierarchy does not include these events under the category 
: ·::,_;! .• } ,;~ .... ; 

contact-event. We can remedy thi~ Ollllission as follows: 

(type cjm-battery/contact 

situation:movemant) 

(element 

cjm-battery/co~tact/mo~ement 
' i .• 

(a-object B>Ve-object:m 

p), 

(agent m d)_}. 

_., ; ·•: ;~· ···i ~ .. - ~ , . 

Cjm-lxz.1'1:flty/contaat aan be 

movt'Rf'1ent. 
:·:Y~ ~ ·) 

~t '¥?"1l'l'ises 
t~,·,y -· ·r,;: ·~· -~ ::·;·• ,· ',. 

ths mot>i.ng of ·the 
- :1 ~ : /~ · ~ .. ~. ) ;0 t · ! 

pWniiff 

by the dsftmdant. 
. ,, ~-... J J- .:.• J. ! ' 

Another type of CQntact oddurs when the defendant throws an object ' . ·.,, . 

at the plaintiff: 

(type cjm-battery/contact 
"i ;-, 

situa.tion:projectile) 
. . 

(element 

cjm-battery/oontact/projectile 

Cs-object contact-event:c 

p), 

(agent c 111>vable-object:0) 1 

(s-object throw:t o) 

(agent t d)) 

\,"'.--_:~ ~' .!. ·1t-.:·: . : 

.. 
Cjm-btlmtery/oontaat aan be 

'1Ari,.th a projectile. 

Contact "1ith a projectile 
·, ~ti+ " .. : L ' : ' , 

oontatn to the 

pZaintiff 

by a 1l'IO'IHUible object 

that is t1u!otm 

by the defendant. 
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> ''. 

There are other types of contact that could be added to this list, 
I ~.: I) 

but these will suffice for our current representation. 'Ne will include 
''• ;;:;•:),~•~, '~ C 

these types of contact, as well as the previously expressed elements of 
,~~.~ : ~/ iu :·.;-, ·:·:. :r ; .. ,;,.; 

contact, within our representation' of battery. 

In the previous section, we represented cj..-battery/consent solely 
··,. . ": ;~~~.-:) \. . 

in terms of three alternative types, aotual., manifested, and inferred. 

Here, too, it will be more helpful to the analysis pzoceclures if this 

situation were co-descriptively repreaentecl, in teJ:118 of elements as well 

as types. Accordingly, we will add the fol.lowiJtg fact to our represen

tation of cjm-battery/consent: 

(element cjm-battery/consent 

(consent p 
:,. 

cjm-battery/consent/f}} 

Cjm-battBl"fl/conBent 
oomp.ri.ea 
oonaent of the p'Laintiff 

;u~:~~-"·· 

The relation consent is found in the kind hierarchy as a kind of mental 

attitude. 
. ' --.:.~-- '",'._~·:')''\\ ..;,,:~· . .)' ; . 

This co-description does not provide a breakdown of consent 

into smaller pieces, but it does allow the user·~ i~iude in 

facts-at-hand facts relating to consent as a whole, as well as facts re

la ting to the three. :~ of consent. 
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5 .23 Assault 

We now turn our attention from battery to a.ssault. In the interest 

of simplification, we will remove some of the elements included in 

Prosser 1 s restatement quoted on page 107. Ignoring the· issues ef iiaedi

acy, hclJ'Jllfulness, and offensiveness, we have: 

one is liable for the apprehension of oontact·with·the plain
tiff's person, caused by acts intended to result in such con
tacts or the apprehension of them, direct:ed•ai: the plaintiff 
or a third person. 

This leaves us with b«> major 00lllp0nents: apprehension and intent. We 

begin our representation in the SUB manner ·,med· for batt:ery: 

(assertion 

Corpu-.Juris-Mechanicum 

(legal-consequence 

.situation: cja,-assaul t 

(liability 

c►assault/p 

cjm-assault/4))) 

(element cjm-assault 

( instance person p) , 

(instance person d) , 

situation:apprehension, 

situation:intent) 

It is the assePtion 
of c:,ar: . .,,.. lltlchaniaum 

"biw Zegat oonssq,umoe 
of 
a. •i~ aa:J.Zed. cjm-assauit 
is 
a Zial,it.ity 

to rt (~·pZain~iff) 

from d ftlte ufB'lldtmt). 

Cjm-assaul.t comprises 

a ~rson, p··{tla. platntiff) 
and 
a pentm., · ·d • (t;he defendant), 
and 
a situation oa'Ll.ed appPBhension, 
.and 
a situation oal,l.ed intent. 
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Notice that the instance names£,~, and intent are declared separately 

in cjm-battery and in cjm-assault. 

We represent the situation apprehension as follows: 

(element 

cjm-assault/apprehension 

(apprehension p 

(a-object 

contact-event:c 

p)) :f, 

(cause f eV11:11t:-e), 

(agent e d)) 

Cjm-assa1iLt/appnhension aompr-ises 

app:1'61-ui.on by.~ p1,aintiff 

of 

contact to the 

whicli ~ion is the z,esult 
of an aot 
of ths defendant. 

I.e., an act of the defendant causes the plaintif1 .. to be apprehensive 

that he or she will be the (smantic) object of a contact event. 

we can include co-descriptive representations for the situation 

cjm-assault/apprehension, just as we did for the situation 

cjm-battery/contact. One typical form of thia sd .. twltion occurs when 

the defendant visibly _,ves his or her fiSlt close to the plaintiff: 

(type cjm-assault/apprehension 

situation:threaten-with-fist) 

Cjm-aeaault/a:ppNhension 
aan be 
a thl-e«t mad8 with a fist. 



(element cjm-assault/apprehension/ 
threa~-wi.th-fist 

situation:threat, 

(perception p threat)) 

(element cjm-assault/apprehension/ 
~reaten-with-fistftl:lreat 

(agent 1110ve-object:m d), 

(s-objeet .· m fist: f) , 

(part d f), 

(destin•tion m place:pl), 

(near p pl)) 

A th.Nat l'ntlfk 1Jri.th a fist 
~ 

a situation caited thPeat, 
and 
the pePoeption by t~ 
pttl1,1&'ff ff of t'fKI t,u,,.at, 

fMtne:.',. tJuteat earrpt>ises 

the defendant's moving 

a fist 

of the defendant 

to a ptace 

nea1' the ptaintiff. 
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'!his situation may seem more cvmplicated than apprehension itself, but 
"' ·~' I 

it is made up of much smaller, less generalized concepts. Notice, for 

example, that it incorporateR--and therefore avoids--the issue of caus-, 

ation, which is an explicit element of &J>l>rehension. (All of the types 
:, . >:' ~ .. - -. ' 

of contact presented in the previous section also avoid the issue of 

causation.) _ 

Another frequently occurring-type of apprehension involves a threat 

with a firearm: 

(type cjm~assault/apprehension 

situation:threaten-with-gun) 

Cjm-assautt/appPehension 
oan be :. • .. 
a thl-eat mads lJJith a gun. 



(element cjm-assault/appr41heftsion/ 
threaten-with-gun 

situation:threat, 

(perceptioa p tllreat) ) 

(element c:ill,-aasault/apprelleMion/ 
threaten-with-gun/threat 

(agent point:pt d), 

Cs-object pt firearm:f), 

(destination pt p)) 

A, ~f.~·.,.;,th a gun 
oompnses 

a situation catted thl'eat, 
and. 
ths perception by the 
P-~FJ.ti:lf ()f ths threat, 

iaheH the thi-eat.aompr-ises 

tne' def~t 1B pointing 

a fiNam 

at ,tlze p7,aintiff. 
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We terminate our representation of apprehension here, realizing of 

course, that there are many other types that could be included. 

Our representation of cjm-assault/intent parallels that used for 

cjm-battery-intent. Once again, we imoke the more.general doctrine of 

cjm-intent, and then we specialize it in accordance with the rest of the 

representation of cjnrassault: 

(element cjm-assault/intent 

cjm-intent 

(is cjm-intent/p d), 

(is cjm-intent/result 

(or Cs-object 

contact-event:c 

person:x) :fl 

(apprehension 

X fl))), 

Cjm-auQ1,'.1,t/intent c,ompr-ises 

ajm-intent, 
1"hette 
the person who intend.sis the 
defendant, and 
ths intended ztesu'lt is 
sit'ksi-. '· ' 

a oontaot 
to 
someone, 
OP 
the appzoehension 

by someone of such a aontaat, 



(not ( is d x)) ) 
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where 
that someone is somebody other 
than the defendant. 

Finally, we can represent the situations cjrn-battery and cjrn-assault 

as types of the situation cjm-intentional-tort (just as battery and 

assault are kinds of intentional-tort in the kind hierarchy): 

(type situation:cjrn-intentional-tort 

situation:cjrn-battery, 

situation:cjrn-assault) 

Cjm-int0ntionaZ-tort 
can be 
cjm-battery, 
or 
cjm-assauZt. 



(element cja-intent 

(agent event,e pe>raon:p), 

(or (purpose e 

situation: r~unll t 

(belief p 

(cause reault e)))) 

(assertion 

Corpus-Juris-Mechanicwn 

(legal-conseq,Aence 

situation:cj..,.battery 

(lial>ility 

cj.,..~ttery/p 

cj..,..battery/d))) 

c;1-..,t,.t,m1;"""41, ... ton 
OQJl&H 
t.UW,:9CRNfll. 
Ol9 

a;.,A•1.i.-t., 

Cj-..i.ntni ~••e 
a JH'Jll(Fon'• 40ti,ng 
rituz-
llrltlt t1u, ~
of 
(l,(fflit1,vi,"'t1 c;i "'"9tain Nsul t, 
0'1!' 
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r.nti. t}w bs'tw,f by that pe:rson 
t'lla; 
tlM. aot wittt oauas that Nsult. 

It u an allllflnicn 
of CF IUMI *~ t . 
tJi. l._,al. oons~ 
of 
a al1:Utrtion oatted o;Jm ... battem1 ia . ·u 

4 tiabil.ity 

to p (tN pZl:rtntiffJ 

tz,cm d (iM dtaftmdantJ. 



(element cjm-battery 

(instance person p), 

(instance person d), 

situation:contact, 

situation:intent) 

(counter-element cjm-battery 

situation:consent) 

(element cjm-battery/contact 

Cs-object contact-event:c 

p): f, 

(cause c event:e), 

(agent e d)) 

(type cjm-battery/contact 

situation:direct-contact, 

situation:movement, 

situation:projectile) 

(element 
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Cjm-battePy compr>ises 

a person, p (t'he pZaintiff), 
and 
a peztson, d (the de fed.ant), 
and 
a situation caZZed contact, 
and 
a situation ca,ZZed intent. 

Cjm-battePy is avoided 
by 
a situation called consent. 

cjm-battePy/contact corrrpr>ises 

oontaot to the 

piaintiff 

as a PBsult of an act 

of the defendant. 

Cjm-battePy/contact can be 

direct contact, 
OP 
movement, 
OP 
1'1ith a projeotile. 

cjm-battery/contact/direct-contact Direct contact compnses 

Cs-object contact-event:c 

p), 

(agent c d)) 

contact to t'he 

pZaintiff 

by the defendant. 



(element 

cjm-battery/contact/movement 

Cs-object move-object:m 

(agent m d)) 

(element 

cjm-battery/contact/projectile 

Cs-object oontact-event:c 

p), 

the moving of the 

p1,{j;intiff 

by the defendant. 

Conta/Jt 1'1ith a pl"Ojeotite ~·6 
oontact to the 

p'Laintiff 
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(agent c movule--object:o), by a movealite object 

Cs-object throwit o), 

(agent t d)) 

(element cjm-battery/intent 

cjm-intent, 

(is cjm-intent/p d), 

(is cjm-intent/result 

(or Cs-object 

(contact-event:c 

person:x):fl 

(apprehenaion 

X fl))), 

{not (is d x))) 

by the defendant. 

Cjm-bat1:ez,y/intent oomprises 

ojm-intent 
whezte 
the ,,.:Hon 1vho intends is the 
ckfffldant., Qftrll .. 
tits intended NBiftt ie 
eitheP 

a contact 
to 
sonusone, 
~ 
ths aflpNhension 

by somsone of suoh a oontaet, 
bJhel'e 
that someone is somebody otheP 
than ths dllfendant. 



(element cjm-battery/consent 

(consent p 

cjm-battery/consent/f)) 

(type cjm-battery/consent 

situation:actual, 

situation:manifested, 

situation:inferred) 

(element 

cjm-battery/consent/actual 

(willingness p 

cjm-battery/contact/f)) 

(element 

cjm-battery/consent/manifested 

(agent manifest:m p), 

(co~agent m d), 

· (a-object m actual)) 

Cjm-batte11J/eonsent 
oompztises 
oonsent of the plaintiff 
to . 
being contacted. 

Cjm-batte111/consent can be 

actual oonsent, 
01:' , 

manifested consent, 
01:' 

infe'l'l"ed consent. 

Actual consent oompztises 
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the t,,illingne.ss of the plaintiff 

to being oontacted. 

Manifested oonsent compl'ises 

the piaintiff's manifesting 

to the defendant 

the bJiZZingnsss of the plaintiff 
to being ao,ttat,t)(ld. 



(assertion 

Corpus-Juris-Mechanicum 

(legal-consequence 

situationscjm-assault 

(liability 

cjai-aaault/p 

cjm-assault/d))) 

(element cjm-assault 

(instance person p), 

(instance person d), 

situation:apprehension, 

situation:intent) 

(element 

cjm-assault/apprahension 

(apprehension p 

(s-object 

contact-event:c 

p) ) : f, 

(cause f event:e), 

(agent e d)) 

It is ths uaertti.on 
of 
~ rlun• ·Me"hani.eum 
the tegaZ. oonaequsnce 
of 
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a ai;i;uatu,n caned cjm-assauZt 
is 
a Uabi 1.i. ty 

top (the p7,a,intiff) 

from d (the defendant). 

Cdm-assa1,i'Lt oanpM,Bes 

a pel'Bon, p (the ptai.ntiff) 
and 
a peztson, d (ths defendant), 
and 
a _situation oa.ited appNhensi.on, 
and-
a situation oaZZ.ed intent. 

Cjm-assautt/appNhensi.on comp'Pises 

appMhension by the ptaintiff 

of 

contaot to t1ze 

plaintiff, 

tihich appzte1zension is the. PBBUZt 
of an aot 
of the defsndant. 



(type cjm-assault/apprehension 

situation:threaten-with-fist, 

situation:threaten-with-gur\} 

(element cjm-assault/apprehenlfitm/ 
threaten-with-fist 

situation:threat, 

(perception p threat)) 

(element cjm-assaul:~.:loa/ 
threaten-with-fist/threat 

(agent move-object:m d); 

Cs-object m· fl.st: 'f) , 

(part d f), 

(destination m place:pl), 

(near p pl)). 

(element cjm-assault/apprehension/ 
threaten-with-gun 

situation:threat, 

(perception p threat)) 

(element cjm-assault/apprehension/ 
threaten-with-gun/threat 

(agent point:pt d), 

(a-object pt firearm:£), 

(destination pt p)) 

Cjm-assautt/appNhllnsion 
oan be:· 
a tNat made 7'1ith a fist, 
O'l' 

a thzteat made 7'1ith a gun. 

A thNat made 7'1ith a fist 
ocmpiei,BBS ' · 

a ritw:;Uoa- oaiud threat, 
and ' 
the peNilp'l;um: by the 
pZaintiff of the thNat, 

111heN the thzteat comprises 
' 

the defendant.'B rrr:n.nng 

a fist 

of the dafendant 

to a plaoe 

inB<ll' t1ie plaintiff. 

A thzteat made 7'1ith a gum 
oomprises 

a situation aaZZed t'hlteat, 
and 
the pel9oeptu:m by the 
ptaintiff of the thNat, 

WIS'l'B the th:rsat comprises 

the defendant's pointing 

a fi'Z'Ba1.'m 

at the plaintiff. 
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(element cjm-assault/intent 

cjm-intent 

(is cjm-intent/p d), 

(is cjm-intent/result 

(or (s-object 

contact-event:c 

person:x) :fl 

(apprehension 

X fl))), 

(not (is d x))) 
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Cjm-assault/intent corrrprises 

cjm-intent., 
where 
the person who intends ~s the 
defendant., and 
the intended result is 
either 

a contact 
to 
someone., 
or 
the apprehension 

by someone of such a contact 
where 
that someone is somebody other 
than the defendant. 
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5.3 Representations of Specific Caaes 

In this section, we will describe representations for the more spe-
, ' 

cific doctrine expressed by the facts and holdings of individual case 

decisions. We have already seen how alternative types can be used in the 

representation of general doctrine. Each alternative type of a situation 

provides an example that is more specific than any representation for 

that situation with which the type might be co-descriptive. '!he examples 

provided by individual cases behave in a similar manner, except that they 

are often more specific, and they are attributed to separate sources of 

legal authority--the decisions themselves. 

The cases that we will represent in the prototype system are fie.;. 

titious simplifications. While they are baaed on the actual case law of 

battery and assault, they involve only small sets of facts. 

5.31 Specific Facts and categorized Holdings 

In Chapter 2, we discussed the difference between the specific facts 

in a case and the more general categories in te:cns of which the holding 

of a case often is written. we looked at one holding, for example, in 

which an instance of a particular appendectomy was represented by the 

category "internal operation" (page 22). We will want to include repre

sentations for both the specific facts and the categories used in the 

holdings of cases. Our analysi~ procedures will use the categorized rep-

resentations when attellpting to fit facts being analyzed into, or near 
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·\,., 

to, the holding of a case. When this succeeds. tb8 ayatea will also pro-

vide the user with the particular facts in that caM. 

We will describe our method for representing facts and holdings with 

and example. Consider a case in which. the: fa.eta m a~i~: Joe Moe 

punches Fred Foe in the noae. 'l'he holding in auc:h a C&N might be: 

"When one person strikes the anatoay of another~ there is contact as 

required for a battery. " we represent the baaic fr.-.ework for this hold-

ing in a manner simi.lar to that used for the doctrines contained in Corpus 

Jurus Meohanicum: 

(holding 

judicial-deoision:foe-v-s>e 

(legal-consequence 

situation:s-foe-v-moe 

cjm-battery/contact)) 

It u the nouUng 
VJ., 
·lk>4 v. ·14oe .~--.:-
tbs 1-egal, oouequs,eoe 
of. . "' .· 
a situation oalted •-foe-v-moe is 

oontaot u HqUiPed for a batteey. 

On other words, the case Foe v. ~holds that the aituation called 

s-foe-v-moe establishes the contact component of battery. Notice that 
. ; 

s-foe-v-moe is, in effect, a type of cjm-bat"!fY/contact. When a type of 
;',.--; ~ ~,.:' t _'7 ,:-

situation is part of a case holding, we will call it an !!f81!Ple of that 

situation. We will use the following representation as an equivalent to 

the one immediately preceding: 



(example cjm-battery/contact 

situation:s-foe-v-moe) 
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An '33Xln1ple of ojm-battery/contact 

is t'lie situation a-foe-v-rooe. 

The.situation s-foe-v-moe can be represented as follows: 

(element s-foe-v-moe 

(agent strike:s person:pl), 

Cs-object s person:p2), 

(destination s 

anatomical-object:a), 

(part p2 a), 

(is cjm-battery/p p2), 

(is cjm-battery/d pl)) 

In s-foe-TJ-lrr:)e, 

one per-son stnkes 

.anot'lzez, pe'l'Bon 

in t'lie anatomy 

of t'lie othez, pez,son, 

rihez-e t'lie ssoond per-son is t'lie 
plaintiff, t:tnd 
the fir-st penon is t'lie defendant, 
in an action iri bat-tei-y. 

We represent the specific facts in this case by using a new relation 

called facts: 

(facts s-foe-v-moe 

(is pl person:Joe-!t::>e), 

(is p2 person:P'ted-Foe), 

(is a nose:n), 

(is s punch:p)) 

. Spsaifical,1.y, i1'! Foe v. Moe~ 

t'lie first pe'l'Bon is Joe Moe, 
and 
t1ie seaond pe'l'Bon is F'l'ed Foe, 
and . . 
t'lie anatomical t:Jbjeot is a nose, 
·ana· 
the stnke is a punch. 

In this way, the facts of s-foe-v-moe behave as supplementary elements of 

that situation. 
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Notice that the representation for the holding of this case makes 

reference to cjm-battery, a piece of doctrine contained in Corpus Juris 

Mechanicum. It is unusual for a cue deision t.o incorporate doctrine 

from a secondary authority. It is necessaxy that we do so in our proto

type, however, because corpus Juris Mecbanicua is it.a only embodiment of 

generalized doctrine. '11lis impropriety can be leaaenad by including two 
. ,_ 

cases that hold (by weight of primary authority) that the doctrines of 

cjm-battery and cjm-assault are indeed the law of the land: 

(holding 

judicial-decision:smith-v-jones 

(legal-consequence 

cjm-battery 

(liability cjm-battery/p 

cjm-battery/d))) 

(holding 

judicial-decision:jones-v-smith 

(legal-consequence 

cjm-assault 

(liability cjm-assaul.t/p 

cjm-assault/d))) 

It is the holding 
in 
9ni. th V. .Tanss 
t'&it ':> ·J,. .· ·.• 
the Zsga:Z. CJ01Ui'1quenae of the 
ai:t;ua~ a~~~ d,sf~d 
~n COPJ?!'! .Tuns ·•oh4ni,aurn., 
i.s 
a Ziabitity to the ptaintiff 

-~ ·the. -,t:i/enaant·. 

It is the holding 
in 
Jones v. Smith 
that .... ,. . . .. 
ths Zsgal consequence of the 
.,;_~~+t, -tlsfinsd 
~n ·c-"!'P!'!- Jtirl,s Meohanicum., 
i.s . 
a 'Liability to' the plaintiff 

from ths defendant. 

These cases can now be used as m:,re authoritative embodiments of our gen

eral doctrines of battery and assault. 
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Let us conaider a Ncond specific o•••• Here are the facts: John 

Doe knocks off the hat that Riobard~• i■ wearing. contact• to things 

closely attached to a per■on are generally held to be contacts to the 

person for purposes of ••tabliahing battery. Therefore, we might state a 

holding for this cue1 "lll•n a per■on ■trike■ an article of clothing on 

the person of another, there i■ contact •• required for battery. '' our 

representation ia1 

(example cjm-battery/oontact 

situationza-roe-v-doe) 

(element s-roe-v-doe 

(agent strike: ■ peraon:pl), 

(s-object s 

article-of-clothing:a), 

(on person:p2 a), 

(is cjm-battery/p p2), 

(is cjm-battery/d pl)) 

(facts s-roe-v-doe 

(is pl person1John-Doe), 

( is p2 person: Richard -Roe) , 

(is a hat:h), 

(is s knocks-off)) 

An BllXlmpZS of ojm-batte:ry/oontaot 

i.s a situation 

in t,Jhioh 

ons person stnkes 

an artiote of otothing 

on another pe;r,son, 

"1hs:re ths ssoond. person is the 
p7,a£n#[f, .. 'fl!IP.:,~ ,fi.l'IJt person 
is t1ui dtlfendant, in an aotion 
in b~Z'll• 

Speoifi-oa'l,1,y~ if' ~ v. Doe, 
ths first per~on is John Doe, 
and 
ths seoond pe1'Bon is Riohard Roe, 
and 
ths <U'tiote of otothing is a hat, 
and 
the stl'ike is a knocking off. 
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Sometimes the facts in a particular case provide a counter-example, 

rather than an example, of a piece of DDN general doctrine. Let us con

sider a case similat: to the previous case, but where the c!loctrine of con• 

tact is not established. '!be fa.eta: Bill JkJe sla,pa a hat belonging to 

Carl Coe when the hat is lying on a table. The holtincJ: "If a person 

contacts an article of clothing when it is ll()t on another's person; there 

is no contact as required for battery.• ~ repreaentation: 

(counter-example A oounu~z.e 

cjm-battery/contact of ojm-batNl'Jl/«mtxzot 

situation:s-coe-v-boe) is a situation 

(element s-coe-v-boe in "1hiah 

(agent contact-event:c 

person:pl) , 

(s-object c 

article-of-clothtng:ir), 

(not (on person :p2. a)), 

(is cjm-battery/p p2), 

(is cjm-battery/d pl)) 

one penon contacts 

an azoticZe of cZothing, 
and 
the artio'te of otothing is not 
on a ucond p•Nd1t, 
'Ii/here the ssoona. pe:rson is the 
p'taint,!rff,_ ·iffltl· ·-uu; ftrst peztson 
is the defS1tdi:mt, in an action 
in bdt'tthlfl. 



(facts s-coe-v-boe 

(is pl person:Bill-Boe), 

(is p2 person:Carl-Coe), 

(is c slap:s), 

(is a hat:h), 

(owner j Carl-Coe) , 

(on table:t h)) 
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Speaifiaall.y, in Coe v. Boe, 

the fir-st pe,i,son is Bi U Boe, 
and 
the ssaond person is CarZ Coe, 
and 
the aontaat is a e Zap, 
and 
the ar:t.icZ£..cf_g£4~hiru., i,a a hat, 
and ·. 

the otmeP of the hat is CaPZ Coe, 
and 
the hat is on the tabZe. 

Notice that we are using the counter-example relationship as an equiva-, 

lent for: 

(holding 

judicial~decision:coe-v-boe 

(legal-consequence 

situation:s-coe-v-boe 

(not cjm-bat~ry/0011tact))) 

It is the holding 
in 
Coe v. Boe 
tnat 
the ZegaZ aonaequence 
of 
a situation caZZed s-coe-v-boe 
is 
not contact as Pequir-ed for 
a:-futtsry. 

Next, let us examine a case that provides an example of inferred 

consent. '11lese are the facts: Perry Poe and Quentin Quoe are fighting 

in a boxing match. Perry Poe punches QUentin Quoe in the jaw. This is 

the holding: "Where two persons participate in an athletic competition, 

consent as will avoid a battery may be inferred for any physical contact 

that is part of the competition." The representation looks like this: 



(example 

cjm-batte~y/conaent/infetted 

situation:s-qaoe~V'-poe) 

(element s-qoo:e~v-poe 

(agent 

athletic-<:O'llpetition:a 

person:pl,peraorup2), 

(s-objeot 

contact~event:c p2), 

(part a c), 

(is cjm-battery/p p2), 

(is cja ... batteey/d pl)) 

(facts s-quoe-v-poe 

(is p2 person:Quentin-~oe); 

(is pl person:Perrr-i.e}t 

(is a boxing .. tC!h:b), 

(is c punch:p) 

(destination p jaw:j) 

(part Quentin-QllOe j), 

(agent p Perz::y•Poe) 
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An --.ie of 

~tter,,/OimHntftnferrred 

ie a sltu4tion 

p~ bg RIO peNCns, 
«'ltd 

Bpecnfi,,oaltya in~ v. Poe., 

the ~on 1l1ho is oontacted ~----11•~ mld . , 
t1ts otltett ,..on is Pel'f?! Poe, 
rmd. 
tM ~tition is a 'hoeing matc,h, 
Mttl 
tlul ~ is. a punch 

to t'M I• 
of Quentin ~e 

by Ptlt'Py Poe. 

Finally, we consider a case example within the doctrine of assault. 

The facts are these: Winnie woe visibly points a rifle at Zeke zoe. The 

rifle is not loaded, but zeJte does not know that. the holding: ''Where a 
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person visibly points an unloaded firearm at another person, apprehension 

as is required for assault is established if the other person does not 

know that the firearm is unloaded." 

'Ibis is an example of the type of apprehension that we called 

threaten-with-gun. '!be simplest way to represent the situation of this 

holding is to invoke the more general situation cjm-assault/apprehension/ 

threaten-with-gun (see page 123), and then to specialize.that situation 

with additional facts about the rifle's being unloaded: 

(example 

cjm-assault/apprehension/ 
threaten-with-gun 

situation:s-zoe-v-woe) 

(element s-zoe-v-woe 

cjm-assault/apprehension/ 
threaten-with-gun, 

(loadedness f unloaded):fl, 

(not (kl)9Wledge p fl))) 

(facts s-zoe-v-woe 

(is d person:Winnie-Woe), 

(is p person:zeke-zoe), 

(is f rifle:r)) 

An s:x:ampte of_ 

cjm-assautt/appz,ehension/ 
tzieaten-uJit~gun 

is a situa:ti.on 

compPising 

a thNat made bJ'ith ,a gun., 

1.JJhez,e 
the fiz,earm is un 'Loaded., 
and 'IJJhezte 
the pl,ai,ntiff does not know 
that t"h4 fi:rearm is untoaded. 

Specifica.ity., in Zoe v. Woe., 
the defendant is Winnie Woe 
and 
the p'La:lntiff is Zeke Zoe., 
and 
the fiPBam is a Pif7,e. 

Notice that we are incorporating into this representation the instance 

names used in threaten-with-gun. 
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It should be clear that a large assortment of simple case examples 

like these can be represented in a similar manner. We will not do so 

here. The above cases, taken together with the more generalized doctrine 

described in section 5.2, are sufficient to illustrate our method of rep

resentation, and to support the examples of analysis that are described 

in Chapters 1 and 7. 
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5.32 Summary of Case Representations 

The following is a swmnary of the represPntati.,ns pr£:sented in the 

previous section: 

(holding 

judicial-decision,emith-v-jones 

(legal-consequence 

cjm-battery 

(liability cjm-battery/p 

cjm-battery/d)) 

(holding 

judicial-decision:jones-v-smith 

(legal consequence 

cjm-assault 

(liability cjm-assault/p 

cjm-assault/d))) 

(example cjm-battery/contact 

situation:s-foe-v-moe) 

(agent strike:s person:pl), 

Cs-object s person:p2), 

It is the hoZding 
in 
Smith v. Jones 
that 
the t6{1a1, oonsequence of the 
Bi ~ti.on. ,apt-QQ,t;;ts1'JI, ·defined 
in · Coztpua .tu:M,s Me,ihaniaum, 
is 
a liability to the pZaintiff 

f:rom the defendant. 

It is the holding 
in 
Jones v. Smith 
that 
the 1,egat oonaequenoe of the 
a{ tuati.on aJm-aa.1$11.UZ.t, defined 
in Col'pUB JUPts Mechaniaum, 
is 
a ti.abitity to the ptaintiff 

from the defendant. 

An e:x;ampZe of cjm-battezry/aontact 

is a situation 

in which 

one person stnkes 

another pel'son 



(destination s 

anatomical-object:a), 

(part p2 a), 

( is c jm-ba ttery /p p2) , 

(is cjm-battery/d pl)) 

(facts s-foe-v-moe 

( is pl persoru Joe-Moe) , 

(is p2 persond'red•Poe) , 

(is a nose:n), 

(is s punch:p)) 

(example cjm-battery/contact 

situation:s-roe-v-doe) 

(element s-roe-v-doe 

Cs-object s 

article-of-clothing:a), 

(on person:p2 a), 

(is cjm-battery/p p2), 

(is cjm-battery/d pl)) 

(facts s-roe-v-doe 

(is pl person:John-Doe), 

(is p2 person:Richard-R>e), 

(is a hat:h) , 

(is s knocks-off)) 
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in the anatomy 

of ths othel' penon, 

ilheN tM Noond pezeson is the 
pWntiff. and 
tits fl.Nt peNOn is ths defendant, 
in an ao«on in batte?'y. 

~j'lNH,fl. 1ln •·Poe "· Noe, 
the fi.nt peNOn 1-s Joe Moe, 
and 
tM seoond f"'Non is FNd Foe, 
and . 
the anatonrloat obj.at is a nose, 
l.ftf: . 
the lltPi.ke i.a a punoh. 

An ea;rmpu of cJ,n-batteey/oontact 

is a aitwation 

one pez-aon lltztikss 

an al'tial.e of ,iLothing 

on anothsf' person, 

?JihlJN t'hs Noond pel'Son is the 
ptaintt", illldi~ fittet penon 
is the dlaf-4an.t, i.n an action 
in batf;fffl'.···· 

Spetli.fi,oal i11, ln R.oe v. Doe 
the fiNt peNOn 1-s John Doe, 
a,e4i 
the seoond JHIPBon is Richaztd Roe, 
and . 
the artic 1.e of c 1-othi.ng is a hat, 
and 
the strike is a knocking off. 



(counter-example 

cjm-battery/contact 

situation:s-coe-v-boe) 

(element s-coe-v-boe 

(agent contact-event:c 

person:pl), 

Cs-object c 

article-of-cloth.tng:a), 

(not (on person:p2 a)), 

(is cjm-battery/p p2), 

(is cjm-battery/d pl)) 

(facts s-coe-v-boe 

(is pl person:Bill-Boe), 

(is p2 person:carl-Coe), 

(is c slap:s), 

(is a hat:h), 

(owner h Carl-Coe), 

(on table:t h)) 

(example 

cjm-battery/C'Oftllent/in~err6d 

situation:s-quoe-v-poe) 

A counteP-e:x,ample 

of cjm-battePy/contact 

is a situation 

in 1Jhich 

one pePson contacts 

an aPticZe of clothing, 
and 
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the aPticZe of clothing is not 
on 4.'T""°"1fd :~,. 
1Jhei-e the seaond. pe:non is the 
plaintiff, and ·'ffi4 fiNt pePBon 
is the defendant, in an action 
-tn·btlttNf?!. 

Sp~t,1,y;: in ace v. Boe 
the fi,i-st pe:rson 1-s BiZZ~, 
ancl . " .. 
the second pePBon is CaPl Coe, 
and 
the oontact is a s Zap, 
and 
t'Jie anicZe of c Zothing is a hat, 
and 
the 014ne:r of the hat is CaPl Coe, 
and . 
the hat is on t'Jie table. 

An e:r:ample of 

<Jjm-battef'fl1tJmretmt/infe-nied 

is·a situat:ton 



(element s-quoe-v-poe 

(agent 

athletic-competition:a 

person:pl,person:p2), 

(s-object 

contact-event:c p2), 

(part a c), 

(is cjm-battery/p p2), 

(is cjm-battery/d pl)) 

(facts s-quoe•v-poe 

(is p2 person:QuentJ.n-,,Quoe), 

(is pl person:Perry•P.oe), 

(is a boxinq-match:b), 

(is C punch:p), 

(destination p jaw:j}, 

(part Quentin-Quoe j}, 

(agent p Perry-Poe) 

(example 

cjm-assault/apprehension/ 
threaten-with-gun 

situation:s-zoe-Y""WOe) 

(element s-zoe-v-woe 

cjm-assault/apprehension/ 
threaten-with-gun, 

in "1hiah 

an athttJtic oompetiti.on is 

p'ta:yed by two persons, 
and . 
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one of t,U, Pff'BonB is aontacted, 
and 
ths oontaot is p(Ut of the 
~t.(tria,1# .WN 
tu · O()Jt~ pt1Z08<:m is the 
P_'tai_nt/i,l!,,,(J,'14.tJw, o'fiJln ~;pson 
i.s t,U, 4'1fimdant, in an aation 
in ba~. 

8,:,eaif4«11,'41.11 i.n ~ v. Poe 
t>w Pff80t1 who ts aontact"ed 
is Qlianttn Quoti ... (P,14.. 
t1uJ other- peNOn is Pezrr,y Poe, 
and . 
~ oomp,,tl.tion is a bozing match, 
and 
the contact.is a punch 

to the jabJ 

of Quentin Quae 

by Pen,, Poe. 

An e:campte of 

oJ,n-aasaul.t/appN'hension/ 
1;~~ 

is a situation 

oompzoising 

a thHat made with a gun, 



(loadedness f unloaded) :fl, 

(not (knowledge p fl))) 

(facts s-zoe-v-woe 

(is d person:Winnie-Woe), 

(is p person:Zeke-Zoe), 

(is f rifle:r)) 

where 
the firearm is unloaded, 
and where 
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the plaintiff does not know 
that the firearm is unloaded. 

Specifically, in Zoe v. Woe, 
the defendant ~s Winnie Woe 
and 
the plaintiff is Zeke Zoe, 
and 
the firearm is a rifle. 
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Chapter.§_ 

~Ving examined tbi! machine inodels used to repreaent factual situa

tions and legal doctrine, we are ready to conaict-.r the Mchine procedures 

that are used for perf0l'llkin9 ltaga1 analysis. We ~ill describe three sets 

of procedures. The loading procedures pendt the user of the system to 

put representations of fact and doctrine into the ocaputer's memory. 

The instantiation prQCe4ure,s guide the analyaia per se. The system uses 

these in its attempts to fit a particular aitaticn of fact into, or near 

to, the generalizations that are contained in letal doctrines. Finally, 

the discussion procedure is used by the ay■ta to describe to the user the 

results of an analy■is. 

6.1 Machine l>roc:edures in PSL 

When it is fully developed, the OWL system will be partially self

aware. It will "know" its own machine ptocedures in the same manner that 

it knows everything else about the world-~in terms of the same OWL data 

structure. Its model of the world includes a special category of events 

for which the system itself is the semantic agent. We adght call these 

events machine-events. The 4ata upon which such a procedure operates, 

i.e., the argument of the procedure, is represented as the semantic object 

of that machine-event. Other semantic caaas, such as precondition, 

method, result, are used to describe explicitly how the system is to 
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perfoX'DI the operation. In addition to the procedures wri~ten in its own 

OWL language, the system contains a small set of primitive.procedures 

written in LISP. These are used to perform simple operations on the aata 

structure. 

For the purposes of this study, we will not att~t to describe the 

analysis procedures by means of OWL struct\U'e o~. any other prograJIIQing 

language. The. simple procedures will be described in teX'DIS of their 
'-, \", . 

effects upon the lllllchine representations. The JD.9re compl.i.cated procedures 

will be described in tems of their rules and algoritjlms. 
, . . ' . ~- : ,, ' -

We will, however, incorporate into PSL the ~s~c aoncept that a 

machine procedure is a kind of even.t for which tlle IJ.Y&tem is. the agent. 
. ~ '; :~ / ' ·. . . ' . 

When we wish the system to perform such an event,,,, will present it with 

a fact in which the relation is the word execute: 

(execute machine-event-• th2). 

When the PSL interpreter sees a COllllland like this, it causes the system to 

perform (an instance of) the named proca~ure, taking the data s.tructure 

named th2 as its argument. 
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6.2 The.Loading f:t'<>Cedurea 

Before our system can use the machine representations described in 

the previous chapters, these repreaentatioas IIWlt be put into the 

COlllpUter Is MIIIOJ:y. In one part of the llelll)ry. called 15-term memory, 

we lfill put repreaentations ofS world knowledge (i.e .. " the kind hierarchy) 

and of legal doctrine. Theee represent:atict1a are relatively permanent; 

they rell\ain in the OC!lllpUt.er • s eemory f:Na Gile ~yeia eeasion to the 

next. In another part of the. 1l9m0Z"y .,.; called inte-4latte aamory, the 

system stores the facta of a particular·•ituat.ion l;hat ia UMler analysis. 

The user of the sysstea presents thellte facta at ·.the 11,efinning of each 

analysis sesssicn, Mid ·t1iey are <lel-e~ at tlle'cc,nclulon of the session. 

(A third part of me1110ry, called tlJlort-te(a !!!!2!J 1• ued as work space by 

the system itself.) 

6.21 Building Permanent Knowledge 

A simple PSL procedure called learn seta up• fact in the system's 

long-term memory. Given the COla&tld: 

(execute learn (rel thl th2)), 

the system establishes the aq,p2:0priate .memory cells, pointers, and back

pointers so that the fact: 

(rel thl th2) 

becomes known·permanently and directly by the system. Thus~ the entire 
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kind hierarchy can be loaded into the system with a command like: 

(execute learn (kind something thing,relation), 

(kind thing object,event,value ... ) , 

(kind furniture chair,table,desk ... ) , 

. ) . 

Similarly, a piece of legal doctrine can be loaded with a command 

like: 

(execute learn (assertion Corpus-Juris-Mechanicum 

(legal-consequence situation:cjm-battery 

(liability cjm-battery/p 

cjm-battery/d))), 

(element cjm-battery (instance person p), 

(instance person d), 

. ) , 
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. ). 

6.22 Insertin9 a Factual Situation for Analysis 

At the beginning of each analysis session, the user of the system 

must describe to the system the factual situation upon.which legal 

analysis is to be performed. Recall that these facts are to be repre

sented as elements of the situation called facta-at-hand. These facts 

are loaded into intermediate memory, instead of long-term --,ry, by use 

of the machine procedure insert, in place of the procedure learn. Thus, 

the user might type a command of the form: 

(execute inse~t (element facts-at-hand fact-l,fact~2, ••• )). 

During an analysis session, the system user is likely to be an 

attorney rather than a computer technician. We can make the insertion of 

the hypothetical situation less awkward by putting the system in a 

"state of mind" wherein it realizes that the facts presented are meant to 

be inserted as elements of facts-at-hand. (Recall also that in its 

ultimate embodiment, the system would receive these facts in English, not 

in PSL statements.) This could be accomplished by instructing the system 

to begin each analysis session with a procedure, called listen-to-facts, 
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that automatically insert■ the facta typed Pl thfl.-wt,er. The same proce

dure could screen the tactual statements to detect certain kinds of 

errors. We will not explore errors here, except for one that is simple 

to detect and to correct. Whenever the user refera to a thing or a rela

tion that is not known to the system (i.e., nc;>t in t:hEt kind hiex-archy), 

the procedure listen-to-facts will ask the uaer to define it (as a kind 

of something that in the kind hierarchy. ) Furtneflllore, whenever the user 

supplies a fact expressing a kind relation, the ·procedure.liaten-to~faets 

can invoke learn, rather than insert, on the assumption' 'that S\te.h facts 

for listen-to-facts is shown in figure 6~1. Notice that the procedure 

assumes some primitive machine op,ei;atio~ .. ,l.Ue <liQA,Y ,(¥Moh displays a 
tL-

message to the user) and receive, ('tffiioh ~ • fact, called user-fact, 

typed by the user) • 



Algorithm ~ listen-to-facts 

start 

(execute receive user-fact) 

' if user-fact is end-message, then retuxn 
otherwise 
user-fact is (rel thl th2) 

t 
set error-flag to O 

~ 
if rel is ~ and ,!:h!. is known, then {e•cute learn user-fact) 
otherwise 

ift,1 is not known, then (execute display "llhat: ;iii ttil'r ■ ) 

set+~rror-fl!9to l -

if th2 is not known, then 

l. 
if rel is not known, then 

L 

I 
(execute display "llhat 

set +error-f!!:9 to 1 

I 
(execute display "lllat is!!!?") 

set.error-fl5 to 1 

I 
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if error-flag is set to l, then ___________________ .,. 

otherwise 

' (execute insert (element facts-at-hand user-fact)) 

Figure 6-1. 



-154-

6.3 The Instantiation Procedures 

The instantiation pX'OCedures lie at the heart of our analysis system. 

We use the term instantiatinj to mean: finding, within,!:!!.! hypothetical 

situation facts-at-hand, specific facts·~ fil into, ~ !!!!!_ ~, the 

generalized facts~!!:!. contained~~ ait\Mtional reeresentation ~ 

!. legal doctrine. This is the fundamental process on Which our model of 

legal analysis is based. 

Before exploring the different methods by which instantiation can be 

achieved, let us look at a simple example to illustrate the concept of 

instantiation. Recall one of our representatioria for the doctrine 

cjm-battery/contact: 

(type cjm-battery/contact 

situationzdirect-contact) 

(element 

cjm-battery/contact/direct-contact 

(a-object contact-event:c 

p), 

(agent c d)) 

If we were to find u.ong the elements of facts-at-ruuid facts such as 

(a-object hit:h . person:Sam-SOe) 

and 

(agent h person:Tom.-Toe), 

then we would ~ay that cjm-battery/contact is instantiated by these two 
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facts. Notice the si.Jnilarity between this process and the instance rela

tion. In a loose sense, instantiation is a matter of finding "instances" 

of l'IIOre,general situations. 

6.31 Instantiating a Fact 

Suppose we wish to instantiate a single fact stated as: 

(relation-R thing-A thing-B), 

which we will refer to as fact-F. For the present, we will assume that 

thing-A and thing-Bare atomic, that is, they are not themselves facts or 

situations. It should be clear that any fact of the form: 

(relation-R thing•A:a thing-B:b) 

is an instantiation of fact-F. Now assume that we know, from the kind 

hierarchy, that relation-RR is a kind of relation-R, that thing-AA is a 

kind of thing-A, and that thing-BB is a kind of thing-B. Then each of the 

following facts also instantiates fact-F: 

(relation-R thing-A: a thing-BB :.bb) 

(relation-R thing-AA:aa thing-B:b) 

(relation-RR thing-A:a thing-B:b) 

(relation-R thing-AA:aa thing-BB:bb) 

et cetera. 



For eXAJI\Ple, the fact: 

(a-object contact-event person):f 

in instantiated by the fact: 

Cs-object strike:~ person:p) 
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because the event strike is a kind of contact-event. Fact tis also 

instantiated by the fact: 

(s-ob.j.ect hit:h person:p) 

because the event hit is a kind of strike, which is a kind of contact

event. Let us abbreviate the idea "kind of a kind of a kind of a ••• " 

with the symbol kind•. When we say t}'lat thing•'l"l' ia a kind* of thing-T, 

we mean that thing-TT is the same as thin9-T, or is a kind of thing-T, or 

is a kind of a kind of thin9-T, et cetera. Then we can express all of the 

above forms of instantiation by the following rule. 

The fact: 

(relation•R thing-A thing-B):fact-F 

is instantiated by any fact of the form: 

(relation-RR thing-AA:aa thing-BB:bb):fact-FF, 

where relation-RR is a kind* of relation-R, thing-AA is a kind* of 

thing-A, and thing-BB is a kind* of thing-B. 

We will call the above form of instantiation syllogistic, because the 

things and relation within fact-FF fit within the scope of the categorized 

thin9s and relation expressed in fact-F. Thus we might say that 

"Socrates, who is a man, ia J110rtal: is a syllogistic instantiation of 

"J\11 men are mortal." 
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When the fact to be instantiated is part of the .doctrine expressed in 

a case holdin9, we will also consider instantiation by anal~cp:
1
~ When we 

say that thing-TT is an analog of thing-T we mean that each is a kind of 

the same thing. For example, touch is an analog of strikf:l because each is 

a kind of contact-event. An instantiation by analogy is the same as an 

instantiation by syllogism, as defined above, except that one or more of 

the kind* relations in that definition is replaced by the double relation: 

kind*-of-~-analog-of. An example: 

(instrument strike weapon) 

is instantiated analogously by 

(instrument hit:h wrench:w), 

bacause a wrench is a kind of a tool, and a tool is an analog of a 

weapon (these are both kinds of movable-objects). 

It should be emphasized that this method is a siaplification of the 

general process of analogy. As we mentioned in Chapter 2, the soundness 

of an analogy depends on aspects of reasoning that lie outside the process 

of logical analysis as we have defined it for this 8tudy. Whenever 

instantiation by analogy is employed, the user will be told, so that he 

or she may supply this reasoning. In order to reduce the number of 

unsound analogies, the process will be restrict_ed to the lowei- ,part of the 

kind hierarchy. For exaq:,le, mental-attitude is not likely to be a very 
; . 

-
use~ul analog to family-relation, although they are both kinds of 

feature-relations. Exactly where these restrictions should be placed can 

best be determined from experience with the system. 
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Now let us consider the case in which the fact to be instantiated is 

compound, that is, one (or both) of the things in the fact is itself a 

fact. We take the following as a prototype: 

(relation-R thing-A:a 

(relation-s thing-B:b 

thing-C:c)):fact-G. 

the same rule described above for fact-F is applied 1.to all of the things 

and relations in fact-G. In addition, however, we must now begin to pay 

attention to the co111110Dality of instance names within the fact to be 

instantiated. Common instance names add restrictions that can eliminate 

a possible instantiation. Consider the following fact, which is part of 

the doctrine of cjm-assault/apprehension: 

(~prehension person:p 

Cs-object contact-event:c person:p)):f, 

i.e., a person is apprehensive that he or she is going to be the semantic 

object of a contact event. The instantiation rules presented thus far 

imply that fact f is instantiated by: 

(a~prehension person:Har:ry-Hoe 

Cs-object hit:h person:Jer:ry-Joe)), 
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i.e., Harry Hoe is apprehensive that someone else, Jerry Joe, will be hit. -
Here we have ignored the requirement, expressed by the common instance 

name R. within fact f, that both instances of ee,raon be the same. This is 

the precise reason for using instance names in our tener•lized 

representations. 

Therefore, we must add one further rule f0r inatantiating a fact: 

Fact-Fis instantiated by Fact-FF only if all coanon&lities of instances 

appearing in Fact-F appear also in Fact-FF. 

Next, consider the case in which one (or both) of the things in a 

fact to be instantiated is a situation. In this caae., we :first 

instantiate the situation (using one of the methods described in the next 

section), and then we instantiate the rest of the t&~t, following the 

rules described above. 

How does the system look for facts that may instantiate a given fact? 

It would be .tne;t;icient to examine every fact in the •~•s memory and 

to determine whether or not each obeys the instantiation rules. Instead, 

the system uses OWL back-pointers to restrict searche• of this kind. We 

mentioned in Chapter 4 that every OWL data-item (i.e., every thing and 

every relation) is provided with back-pointers that indicate all of the 

facts of which that data item is a part. This serves as an index--a 

listing of all of the locations of that data item within the entire data 

structure. In its search for instantiations,, the system first consults 

the back-pointers for the situation facts•at-hand, since only facts 
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appearing in the context: 

(element facts-at-hand fact-FF) 

are valid candidates for instantiation. There would be not more than 

perhaps 100 such facts. Within the limited domain of these facts, 

the back-pointers of relation-R can be consulted to locate only those 

facts in which relation-R, or a kind* of relation-R, or an analog of 

relation-R, appears. Even with kinds and analogs, there are not likely 

to more than a handful of such facts. Only this small nUll1ber of facts 

is examined in detail to determine·whether or not each fact is an 

instantiation of fact-F. 

An attempt to instantiate fact-F succeeds when one or more of the 

facts thus examined obeys the rules of instantiation with respect of 

fact-F. We then say that the fact is instantiated. If no instantiating 

facts are found, the system tries to instantiate the logical negative of 

fact-F, i.e.: (not fact-F). If this attempt succeeds, we say that 

fact-Fis counter-instantiated. If both of these attempts fail, we say 
<'; ·-'· 

that fact-Fis non-instantiated.· 

6.32 Instantiating a Situation 

There are three basic methods by means of which a situation can be 

instantiated: by instantiating all of its elements, by instantiating one 

(or more) of its types~ or by instantiating one (or more) of its examples. 
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The rule for instantiation £I_ elements can be stated more fully: 

Situation-Sis instantiated when all of its elements are instantiated and 

all of its counter-elements are counter-instantiated. Situation-sis 

counter-instantiated when one (or more) of its elements is counter

instantiated or one (orriDlre) of its counter-elements is instantiated. 

Facts containing the relation instance or the relation!!_ are not 

considered elements for purposes of instantiation by e.lements. However, 

the commonalities of instances appearing in situation-S must be 

preserved. In other words, wherever two or .-,e instances in si:t:uation-S ·. 

•.:• identical, the correspondin9 instances .in the instantiation (or 

c.ounter-instantiating).;;elements must also be identical. 

The rule for instantiation~ types can be stated thus: Situation-S 

is instantiated when at least one of its types i• instantiated. 

Situation-Sis counter-instantiated when at least one of its counter-types 

is instantiated. The rule for instantiation~ e!!!l?les is logically 

equivalent to the rule for instantiation by types. Recall that we are 

distinguishing types form examples only because examples are attributable 

to separate, primary sources of legal authority. 

Let us return to the example of instantiation presented on page 154. 

It illustrates both instantiation by elements and-instantiation by 

types. In the example, we are able to instantiate the situation 

cjm-battery/contact/direct-contact by instantiating its two elements. The 



first eleMntz 

(e-object contact-eventzc p) 

is instantiated by the fact: 

(a-object hitzh peraonzSam-Soe). 
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This is a syllogistic instantiation, since hit is a kind of contact

event. The secorld element: 

(agent c d) 

is instantiated by the fact: 

(agent h peraon:Tom-Toe). 

Because the instance c is used within both elements of the situation to be 

instantiated, a similar ccanonality of inatances. is required in the set of 

facts instantiating this situation. This requirement is satisfied by the 

common use of the instance h. 

Once the situation cjm-battery/contaot/direct-contact is seen to be 

instantiated by elements, the situation cjm-battprr(contact is seen to be 

instanticated by types, namely, by the instantiation of one type of cjm

battery/contact. 

The logical rules for instantiating and counter-instantiating a 

situation are summarized in the following table. When a situation cannot 

be instantiated nor counter-instantiated, we say it is non-instantiated. 

Notice that it is possible for the same situation to be both instantiated 

and counter-instantiated. This can occur, for example, when two cases 

assert conflicting doctrine. Under these conditions, the same situation 

can be instantiated by one example and counter-instantiated by a counter-
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example. (We will not explore such conflicts any further in this study.) 

In order to instantiate: 

In order 

by element 

by type 

by exanple 

to counter-
instantiate: 

by element 

by type 

by example 

6.33 lnstantiation by Query 

it is neceasaxy 

to instantiate: 1 tc:> co~ter-instantiate: 

all elements and all counter-elements 

>1 type 

>l example 

I 
>l ·;COWlt.er- !£ >l elerent 

element 

>l counter-
type 

>l count.er--- --
example 

It can be seen from the previous two sections that the successful 

instantiation (or counter-instantiation) of a situation like cjm-battery 

depends ultimately on the successful instantiation (or counter

instantiation) of facts. When a fact cannot be instantiated (or counter

instantiated), it is because there is no fact in facts-at-hand that 

instantiates it (or its logical negative). Of course, we cannot expect 

that the user will in:Cluie in facts-at-hand every fact that might possibly 
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be needed for instantiation. Instead, we will provide the means for the 

syst81Q to ask the user about additional facts whenever it reaches such an 

impasse. 

In particular, immediately after an attempted instantiation by 

elements of aituation-s, if the situation is non-instantiated, then each 

of the facts that, as elements of situation-S, were themselves non

instantiated will be displayed to the user with the query: "Is it the 

case that fact-F?" Fact-!' is the non-instantiated fact, except that the 

instance nues displayed. are those names that have the proper cOIIIDOn

alities with the instance names appearing in the successful instantiations 

of other elements of aituation-s. 

The user responds to each query in one of four ways: "yes," nno," 

"assume so," or "assume not." The fact becomes instantiated by a positive 

response. It becomes counter-instantiated by a negative response. When 

the response involves an assUJ11ption, the system makes an internal "note" 

that the instantiation (or counter-instantiation) is based on an assump

tion. When the systEm\ describes its analysis to the user, it repeats 

these assumptions. 

This iqethod of instantiation is perhaps 110re easily understood from 

an eX&JQple. Suppose we were tryi_ng to instantiate, by elements, the 

situation cjm-assault/apprehenaion: 



(elelQellt cjm-assault/apprehension 

(apprehension person:p (s-object contact-event:c p)):fl, 

(cause fl event:e):f2, 

(agent e peraon:d):i3). 
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Assume that facts-at-hand contains only the following relevant facts: 

(apprehension person:Kate-ICoe 

(a-object hit:h Kate-Koe)):f4, 

(agent raise:r person:Larry-Loe):fS, 

(s-object r golf-club:g). 

We see that fl is instantiated by!_!, and that_£ is instantiated by fS. 

However, fact f2 is non-instantiated, and therefore the situation as a 

whole is non-instantiated. In such cirauaatances, the system asks the 

user about fact f2: "Is it the case that (cause (apprehension Kate-Koe 

(s-object h Kate-Koe)) r)?" An English version of this question would 

be: "Was Kate Koe's apprehension of being hit ca,ased by Larry Loe's 

raising the golf club?" Notice that the instance names from the other 

instantiating facts (e.g., Kate-lCoe, h, r) are used in the query. 

If the answer to this query is "yes," then the-fact: 

(cause f4 r) 
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is inserted as~ ele,aent ot facta--at-hand. If the answer is "assume so," 

then the fact: 

(asSUJ11Ption user (cauae f4 r)) 

is inserted instead. In either case, the fact f2 is thereby instantiated, 

and, since the coJ1POnality of instances is correct, the situation cjm

assault/apprehension is instantiated by elements. If the answer to the 

query is "no" or "assume not," then the fact: 

(not (cause f4 r)) 

or the fa.ct: 

(assumption user (not (cause f4 r))) 

is inserted as an element of facts-at-hand. In either of these cases, the 

fact f2, and therefore the situation as a whole, is co~ter-instantiated. 

6.34 The General irocess of Instantiation 

We have established several rules to govern the instantiation of 

facts and situations. We now will examine the machine procedure that 

implements these rules. This procedure is called inlltantiate. It takes 

as its argwnent a fact or a situation that represents a piece of legal 

doctrine. :Ct atteJQpts to instantiate its argument with respect to the 

speci.fic fa.eta contained in the situation facts-at-hand. 

Each. time the procedure instantiate is invoked, there is one of three 

possible results: its argument is instantiated, or counter-instantiated, 

or non-instantiated. The result is determined by the rules described in 
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the previous three sections. Under these rules, it is possible to attempt 

several different instantiations of a given situation or fact. It is also 

possible that several different instantiations (or counter-instantiations) 

will result for the same situation or fact. For example, a single situa

tion might be instantiated by elements, as well a~ by one or more types or 

examples. A single fact might be instantiated separately by several facts 

in facts-at-hand, sane syllogistically, perhaps, and others analogously. 

Should we allow the procedure instantiate exhaustively to explore 

every instantiation that is possible under these rules? If we were to 

follow this approach, the computer might spend a great amount of its time 
.. 

exploring instantiations that are unnecessary. Should we therefore 

terminate the instantiation of a fact or situation as soon as a single 

instantiation is found? This approach entails the risk_of bypassing 

instantiations that turn out to be necessary. 

The problem of bypassing necessary instantiations can best by under

stood from an example. Suppose we were attempting to instantiate, by its 

elements, the situation cjm-battery/contact/direct-contact: 

(element cjm-battery/contact/direct-contact 

Cs-object contact-event:c person:p) :fl, 

(agent contact-event: c person: d) : f2) . 
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Now assume that facts.-.at~hand includes the following elements: 

-· 
(agent hit:h2 personiV~~-V0..):£4, 

. . 
(agent hit:hl perspn~'f~Toa) t:f:5. 

We see that £!_ is instantiated by a_, an4. thai; .!£ ia instantiated 

by £4 and by f5. - - However, ~or p~e.s,of instantiating Qjpt-

battery/contac~/direct-cont;ct, facts S "114.£italcep together have the 

proper dODlllOriality of the instance ,of hit (name'i¥~ ~, w}lereas. the facts 

£3 and £4 taken together do not. The fact that f4 instantiates f2 becomes - -
irrelevant for the instantiat.i.Qn of this ait.ua.ti~ as ~-whole. If we had 

terminated the instantiation of f2 as •oc:m as we·.had.fpund .f4, we would 

have bypassed the :l.nstantiation of f5, which iruit41lf;J.c1.:t.i.on is neces•ary 

In the prototype systemf the to1:al, zwuaher o~ .. ex~l~s, types, and 

elements subject to inatantiati(.,n is r.el:at+vt1,J.y. ~l.. This means. we oan 

follow a low-risk, more tiJlle-cons~ng appr~ch. Wi~ '.~WO .xceptions, the 

procedure instantiate will try to find.u nwany ~tiations of a given 

fact or situation as possible. One exception.re~ w intJ~tiation l:>y 

query. It will be our policy to bother the ueer w#tb.inatap.~iation 

queries only as a last resort, i.e. ,. w)?.en no, .other Jae&as of instantiation 

is successful. We will illlplement this policy ~ith 1;he following proce-

dural ~le: 



-169-

If all poasi.ble attempta to instantiate aituation~s by examples 
and bytn,e.a have resalted in non•instantia~iona, and if Situation-s 
i.s not an example or a type of a situation for ,mich instantiation 
possibilities, tithottt query, std.11 esist, ~ana· if either there is 
only one el~nt (or counter-ele•nt) inSituation-S or else at 
least one element of s.t.tuati-on~s has 'been ~tiated (or one 
counter-element has been counter-instantiated), .anq if the 
COl1Jll0nalities Of in.'St:anCeS &ppearirtg 1:1\-''filr alDOftCJ the instan
tiating eleJRents (and counter-elements) aJ:e in accord w:l,th the 
CQ1111\onalities in situation-s, then--ana only 'tlhen--one of the 
non-instantiated facts will be presented f~r query. If the above 
conditions continue to hold tzue atbtr oda;.-eryana response, 
another non-instantiated fact from situation-S:will be !)resented 
for query, and so on. 

The second exception relates to multiple instantiations based on the 

same facts from facts-at-hand. The rule can· be s·tated: When an ins tan--. 

tiation of a situation by type or by elements is based upon (i.e., 

ultimately is instantiated by) the same facts •·boJn 'facts-at-hand, or on a 

subset of such facts, that instantiate an e2ta11.Ple of that situation, the 

instantiation by type or by elements is ignored (ae1eted). We include 

' this rule because an instantiation by exmaple carries the weight of pri-

mary legal authority. Where we have such.an instantiation, any further 

instantiation by the same facts, but based on seconaary authority, serves 

nc, purpose. It should be clear that there is no dak bypassi.ng a 

necessary instantiation, because the redundant inatantiation(s) involve 

the saJlle facts as the retained instantiation. In a more comprehensive 

analysis system, other procedural rules would have to be developed to 

limit multiple instantiations, while keeping the risk of bypassing neces

sary instantiati.ons as low as possible. One possible technique is to look 
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initially for only a single instantiation, and then to ret\lrn to look 

for another only if the first instantiation becomes eliminated due to 

improper instance COIIIQIOnality. Another time-saving technique is the 

labeling of some of the ~lements of a type as indicator (or 

counter-indicator) elements. 'l'hese would be the elements that charac-

terize that particular type. Whenever the indicator elements of a type 

are not instantiated, the instantiation of that could be abandoned. 'l'he 

desirability of using the various techniques like these can be better 

determined after gaining some elq)erience with the prototype system. 

With the above observations in mind, we can set forth the full sce

nario of the instantiation process. When instantiate is called upon to 
'-'" ~ t, 1 

instantiate a situation,· it· .fil:st tries. to instantiate each example of 

that situation that is known to the system. :rt then tries to instan

tiate each~ known to the system. Finally, it tries to instantiate 

each element known to the system. 'l'he order in which it tries these 

three methods is chosen to facilitate our rules regarding multiple in

stantiations. For convenience, we will separate these three methods 

into three sub-procedures called instantiate-by-9X!:!!Rles, 
., < I: . -

instantiate-by-t)?!s, arid ~ tanti_ate--by-e_lements •.. 

The first~ sub-procedures operate exhaustively, that is, they 

pursue every example and type, regardless of the results of any prior 

instantiations. The order in which they examine the individual examples 

and the individual types is arbitrary. Instantia":,•-b,)'-elemants attempts 
·• 

the instantiation of every element of the situation, again in an arbi-

trary order. It queries the user about a fact only when the conditions 
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stated on page 169 are met. The operations of these three sub-procedures 

result in instantiation, counter-instantiation, or non-instantiation, 

according to the rules of logic and of instance comnonality, as dis

cussed in section 6.j2. 

When instantiate is called upon to instantiate a fact, it first in

stantiates any situations that may be contained in the fact. It then 

follows the rules of syllogism and of analogy, and the rule of instance 

commonality, as discussed in section 6.31. 

When instantiate is called upon to instantiate a situation, or a 

fact containing a situation, the procedure or one of its sub-procedures 

must perform subordinate instantiations. 1':> do this, other instances of 

the procedure instantiate are invoked. This process, in which one appli-

' cation of a procedure uses other applications of the same procedure is 

called recursion. '111e recursion terminates when the argument of instan-

tiate is a fact that contains no further situations. 
! 

The process of instantiation begins with the most general legal 
.. 

doctrine known to the system. In the prototype, this doctrine is 

cjm-intentional-tort. '!bus, inmediately after invoking the probedure 
' I 

listen-to-facts (by which means the user's hypothethic~r·tacts are in-

serted as elements of facts-at-hand), the system invokes the command: 

(execute instantiate cjm-intentional-tort~ • 
I 

i' 

There are no examples or elements of cjm-intentional-tort known.to the 

system. Therefore, only instantiate-by-types can be used for ~is in-
.. \ ~ , ·:_ -. ,<. ~ ' ' ' ··; \ '. 

stantiation. Accordingly the system then attempts to instantiate 

cjm-battery and cjm-assault. Each of these is instantiated or 
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counter-instantiated, by examples, types, and elements,. as is appro

priate. 

6. 35 The Record of Instantiation 

There is one other function that the procedure instantiate must per

form in addition to instantiation itself. It must keep a record of the 

instantiations and counter-instantiations 'that have been found. This 

record serves two· purposes. It informs instantiate as to what it has 

already done, so that the p:rocedure knows what to do next. Then, after 

the analysis is fin1ahed, it provides a history of t:he analysis that 

allows the procedure called discuss-analysis {to be described in section 

6.4) to explain to the user how the analysis was performed. 

When the OWL system has been fully developed, it will include an 

automatic mechanism for recording the history of the OWL procedures that 

were performed in a given ma.chine session. For purposes of this study, 

however, we will keep track of instantiation by inserting facts called 

instantiation relationships into the system's memory. Every time 

instantiate attempts an instantiation, it will insert a fact of the 

following form: 

(instantiation-relation thl th2}. 

There are 16 kinds of instantiation-relation, corresponding to in

stantiation, counter-instantiation, and non-instantiation, by type, by 

example, by syllogism, by analogy, and by assumption: 



(kind instantiation-relation 

inst-element, 
inst-type, 
inst-example, 
inst-syllogism, 
inst-analogy, 
inst-assume, 

c-inst-element, 
c-inst-type, 
c-inst-example, 
c-inst-syllogism, 
c-inst-analogy, 
c-inst-assume). 

n-inst-element, 
n-inst-type, 
n-inst-exaaiple, 
n-i~t-f.¢t,, . 
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In such a relationship,~, is the fact or s:j.~tion 1;he.t is iqtan

tiated. If .!:h!. is a fact, then ~ is the fa<:t. fJ;OIJ ,ae:tf!-at-haud that 

instantaites it. If .!:h!_ is a situi,tion, and if tbe ~te,n-t;iation is by 

example or by type, then th2 is an instantiation reutionship for an . --- '. ,, ' .. " . .', 

example or a type of ~

non-instantiation, then~ is absent fXOIP tbe.iu1:$lltiation relation

ship. 

To illustrate the creation of the instantiation record, let us 

re-examine a recent exairple. We wish to. iMt&ntiate the $itua.tion 

cjm-battery/contact, given tqe following facts.: 

(type cjm-battery/contact situation:direct-contac~) 

(element cjm-battery/contact/direct-contact 

Cs-object contact-event:c person:p):fl, 

(agent c person:d):£2) 

(element facts-at-hand 

(s-object hit;hl per$on:Sam-Soe):f3, 

(agent hit:h2 person:Vaughn-Voe): f4,, 

(agent hit:hl person:Tom-Toe):fS) 



(kind contact-event strike) 

(kind strike hit). 
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After determining that fl is instantiated by Q, instantiate would insert 

the following faot:-

(inst ... yllogism fl f3):f6 

Similarly, for the two instantiation• of _!! there woulll be .inserted: 

(inst-syllogism £2 f4):f7 

(inst-syllogism f2 f5);f8. 

Recall that cjm-batteryJ.c:,cmtac:t/4ire~c::ontact 1• then irutt:antiated (by 

elements) by the combination of facts £3 and fS. This is recorded by 

the inserti.oa of two iac:t;a· 1 

and 

(inst-element cjm-battery/oontact/direct-contact 

situation:s-inst-l)rf9 

(element s-inst-1 f6.,f8),. 

Finally, cjm-batteq/oontact ia inatantiat.ed by type~. we. therefore 

insert: 

(inst-type cjm-battery/aontact £9) •. · 

6.36 The Algorithms for Instantiation 

The machine procedures for instantiation can be swmnarized by the 

algorithms shown in figures 6-2 through 6-6 ca the following pages. 
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start Algorithm~ instantiate 

~ 
If the argument of instantiate is a 
otherwise 

the argument is a fact, f. 

♦ 

situation, s, 
then 
(execute tastanctat:e•by""4Xallples 

' (execute instantiau-.t,y-~ s) 

' (elllld11'te imtantiate-by-elements 

' ret.usD 

if f contains a situation, s•, then (execute instantiate s') 

♦ 
find all syll09istic and aoa.l~ ins~ aJ,\d· 
counter-instantiations of f (see section 6. 31) 

s) 

s) 

ze.!.in only those instantiations and counter-i.n.-.t.ions tllat -,,ly 
reflect the c01111Dnalities of instances (if any) appearing in f 

~ 
for each such instantiating fact, i, 

(execute insert (inst-syllogism f i)), or 

(execute insert (inst-analogy f :i)J, dr 

(execute insert (c-inst-eyllogisa f d.).)., or 

(execute insert Cc-inst-analogy f i)), 

whichever is appropriate 

+ if there 

! 
return 

are no such instantiating facts, 
then 
(execute 

Figure 6-2. 

insert (n-inst-fact f)) 



start 

if 'there is an 

otherwise 
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Algorithm for instantiate-by-e!!!fles 

example, ex, of s for which instantiation has not been 
attAmptect fxom ·within thi1r pt:Ocedure, 
then 
(execute instantiate ex) 

if Lis instantiated, with inetantiat_ion ,:;elatlionship r, 
then 
(execute insert (inst-example s r)) 

if there is a counter-example, cex, of s for which instantiation has not 
been attellpted fmm witflin this procedure, 

otherwise then· · · 
_(execute instantiate ·oex) 

' if cex·is instantiated, with instantiation rel~ionship r, 
then 
(execute insert (c-inst-example s r)) 

if no instantiation of any example or any cowiter-example of s has been 

l 
return 

found, 
then 
(execute insert (n-inst-example s)) 

Figuze 6-3. 
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A19orithlll ~ instantiate-by-tyPes 

start 

+ if there is a type, t, of s for which ins:ta.ntiatic:m haa lDt been 
attempted from within this procedure, 1 

otherwise then 
(execute instantiate t) 

~ 
if t is instantiated, with instantiation relationship r, 
then 
(execute insert (inst-type s r)) 

if there is a counter-type, ct, of s fc;,r whtcb iN"tantliatiOn has not 
been attempted from within this procedw.'e#'. 

otherwise then 

if no 

I 
return 

·cexecute instantiate ct) 

l •,, - ' 

if ct is instantiated, with instantiatioa,· ;relationship r, 
then 
(execute insert Cc-inst-type s r)) 

instantiation of any type or any counter-type of • has been 
found, 
then 
(execute insert (n-inst-type s)) 

Figure 6-4. 
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Algorithm for instanti~te-by-elements 

start 

if' there is an element, el, of s for which inat:antiation has 
atteq,ted from within this procedure, 

not been 

otherwise 

if there is 

otherwise 

then 
(execute instantiate el) 

+ if el is countar•instant.4.ated, with inst., relat;ionship r, 
then 
(execute insert. Cc-,, wt-eleallnt s · r U 

a counter-element, eel, for which instantiation has not 
been attempted from within this·ptocedul:e; 
then 
(exec:mt.a instantiate eel) 

~ 
if eel is instantiated, with instantiatlon,:elationship r, 
then 
(execute insert 

if all elements of of s have been instantiated and all counterelements of 
s ha1n1 Nan couater•iinataatiated, 
then 
fo.- each comple.t.e set, x. : of instantiation relationshipa 
rl, ••• ,rn, for the elements and countir-elesnents of s, 
which set pro941rly. Nflects .. t1ur·0011a0Mlities of instances 
(if any) appearing in s, 

(exe!~te insert (inst-element s sit~tion:s•inst-x), 

(element s~inst-x rlr.• •• ,rn)) 

(Oontinued in figure 6-6.) 

Figure 6-5. 
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* 

t 
if any non-instantiated element or counter-element of sis 
a fact, f, and if the query conditions (page 169) are met, 

if 

then 
(execute 

' .(execute 

' response is 
then 

display 

receive 

"Yes," 

"Is it the 

response) 

case * that f:?") 

(execute insert (element facts-at-hand f'), 
• (ILlll!Jt...,-llOf!i.91. f · f') : fl) 

if f is a countet-element of s, 
then 
(execute insert Cc-inst-element s fl)) 

if response i& "No," 
then 
(execute insert 

' 
(element fac:ta•at•hand (not f')), 
Cc-inst-syllogism f (not f')):f2) 

if f is an element of s, 
then 
(execute insert (c-inst•ele-At s f2)) 

if response is "Assume so, " 
then 
(execute insert (element faots-at>ithand 

(assumption user f')), 
( inst-usuae . f f' h f3) 

if f is a counter-eleMnt of•• 
then 
(execute insert Cc-inst-element s fl)) 

if response is "Assume not," 
then 
(execute insert (element facts-at-hand 

(assumption user (not f'))), 
(c-inst-assume f (not f')):f4) 

if f is an element of s, 
then 
(execute insert (c-inst-element s £4)) 

Fact f' is fact f with 
appropriate instance names. 

Figure 6-6. 
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6.4 The Discussion Procedure 

After the system has finished its instantiation process, it informs 

the user of the results of its analysis. 'l'he user primarily wants to 

know whether or not an intentional tort has been established (i.e., in

stantiated) or ruled out (i.e., counter-instantiated) by the hypothet

ical facts that were presented to the system. In particular, the user 

wants to know whether or not these facts establish or rule out the two 

torts of battery and assault, and the user often would like to know how 

the system reached it conclusions. 

All of this information is available from the instantiation record 

that was created in the system's memory during the instantiation process. 

For example, by looking at the following instantiation relationships: 

(inst-type cjm-intentional-tort 

(inst-element cjm-battery ••• )) 

Cc-inst-element cjm-assault 

Cc-inst-element cjm-assault/intent ••• )), 

We can see that battery had been established (instantiated by elements) 

and that, therefore, and intentional tort had been established (instan

tiated by type). Assault, however had been ruled out 

(counter-instantiated by elements) because of a lack of intent. BY trac

ing through the rest of these instantiation relationships, we could 

determine exactly how each instantiation was obtained. 
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Clearly, this is an unmanageably awkward manner in which to learn 

the results of the machine's analysis. In its place, we will introduce 

a machine procedure called discuss-analysis that translates the instan

tiation record into an English-like discourse. 

We mentioned at the outset that our study is not concerned with the 

actual process of translating between statements in the PSL language and 

statements in English. Accordingly, we will not examine the procedure 

discuss-analysis in detail. Instead, we will discuss briefly the general 

approach of the procedure, and we will illustrate this approach with a 

simple example. 

The instantiation record is structured much like a tree. At the 

root of the tree is the instantiation of the general doctrine 

cjm-intentional-tort. The tree branches out by elements, by types, and 

by examples, ultimately reaching instantiations by the facts contained 

in facts-at-hand. The procedure discuss-analysis begins its discussion 

at the root of the tree, and then proceeds towards the outer branches, in 

response to request from the user for further explanation. 

Let us re~examine the instantiation relationship that 

for cjm-battery/contact in the example from section 6.35. We can re

state the relationship in its entirety as follows: 

(inst-type cjm-battery/contact 

(inst-element cjm-battery/direct-contact 

situation:s-inst-1)) 



(element s-inst-1 

(inst-syllogism 

(inst-syllogism 

Cs-object contact-event:c person:p) 

(a-object hit:hl person:Sam-Soe)), 

(agent contact-event:c person:d) 

(agent hit:hl person:Tom-Toe))). 
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A summary statement for this relationship might be effected by the 

command: 

(execute display "Contact appears to be staisfied by the facts at 

hand.") 

If the user asks how contact is satisfied, the system can go into 

the details of the instantiation relationship: 

(execute display "One form of contact involves direct contact. When 

there is contact to the plaintiff by the defendant, 

there is contact as required for a battery. This 

appears to cover the facts at hand, in which Sam Soe 

was hit by Tom Toe.") 

In addition to the form of discussion illustrated here, the system 

can add appropriate phrases to remind the user when an instantiation is 

based on assumption ("according to your assumption that ••• "), and to 

inform the user when an instantiation is based on analogy ("The decision 
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in ••• provides an analogy"), since this information is recorded in the 

instantiation relationships. When instantiation is by example (case de

cision), the system also provides the user with the facts of the partic

ular case whose doctrine is being instantiated. fllese aspects of the 

discussion procedure are illustrated in the examples described in 

Chapter 7. 

When the discussion of analysis has been displayed to the user, the 

analysis session is concluded. If the user wishes to begin another analy

sis, all of the facts inserted during the previous session (the facts 

in facts-at-hand, and the instantiation relationships) first will be de

leted, so that new facts can be presented for analysis. 

Our ma.chine procedure for legal analysis thus can be summarized by 

the following algorithm: 

begin analysis 

(execute listen-to-facts) 

(execute instantiate cj.-intentional-tort) 

(execute discuss-analysis) 

end analysis. 
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Chapter]_ Exulples 2£. Analysis, ~plained 

We can now return to the examples presented in Chapter 1, examining 

more closely the details of the analysis. Remember that we are not con

cerned with. the process ot translation between statements in English and 

statements in PSL. We include the English representations to make the 

examples more c0J11prehensible. 

USER: Aaron Aardvark purposely kicked Zachary zetz in the leg. 

The. PA representation for theae simple fadtlalooks- like this: 

(el~nt facts-at-hand 

(agent kick :k 

person:Aaron-Aardvark), 

{s-object k 

person:Zachary-Zetz):fl, 

{destination k leg:l), 

(part Zachary-Zetz 1), 

{purpose k fl)) 

In the faots at hand, 

Aaron Aardvark kioks 

Zaohary Zet2 

in the leg 

of Zaohary Zeta 

purposely. 
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As always, the instantiation process·begins witli an attempt to 

instantiate cjm-intentional-tort (by type), which leads to attempts to 

instantiate cjm-battery and cjm-assault (by elements). The contact 

component of battery is instantiated by the example provided in the case 

Foe v. Moe, as recorded by the following instantiation relationship: 

(inst-example cjm-battery/contact 

(inst-element s-foe-v-moe situation:s-inst-1)):rl 

(element s-inst-1 

(agent kick:k person:Aaron Aardvark)), 

( inst-syllogism (a-object s person:p) 

(:s-object k person:Zachary Zetz)), 

(inst-syllogism (destination s anatomical-part:a) 

(destination k leg:l)), 

(inst-syllogism (part p a} 

(part Zachary-Zetz 11) } } • 
. . ·.,' ,• (-'• 

The intent component of battery is instantiated by elements: 

(inst-element cjm-battery/intent situation:s-inst-2):r2 

(element s-inst-2 

(inst-syllogism (agent event:e person:d) 

(agent kick:k person:Aaron-Aardvark)), 



where 

(inst-syllo9i~ (or (purpose e .situatioQ:r,a,µt) 

(belief p (cau,e result e))) 

(purpose kick:k 

Cs-object k person:Zachary-zetz)))), 

(ele~nt result (or Cs-object contact-event:c ~x;;son:x,):fl 
'f, ',· f .· " 

(apprehension x fl))). 
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Not.tee that a disjunctive fact, (or fact-1 fact-4)., iij instantiated if 

either fact-1 or fact-2 is instantiated. 

Cjm-battery/consent can be ne~ther instan~;ated nor counter-instan

tiated fr0111 the facts currently contained in_facta-at-hf!!~, When an 
. , . " ~ .. ·,; . , ,, -~.-,Jr .. ,IX '•-> •• 

attempt is malSe to instantiate c~m-batteru~sent . by eleJ!lents, ~,: condi,

tions for instantiation by query are met. .. (There is .no other successful 
. ' . . ~ , ' ·. ; ' 

instantiation, and the situation contains only ;~~e ~l~nt.) Tbe user is 

therefore asked: 

"Is it the case that 

(consent Zachary~zetz 

(a-object kick :k Zachary-Zet~)J?" 

which might be stated in English as "Did ,Zac~-~~tz •QO.ll9&n~ to being 

kicked?" In this example, the user responds, "No." c~a;-,~~/con9$11t 

is thereby counter-instantiated: 



Cc-inst-element cjm-battery/consent 

(c-inst-syllogism (consent p (a-object c p)) 

(not (consent Zachary-Zet~ 

(s~object k Zachary-zetz))))) :r3. 

Thus, cjm-batteq becomes instantiated by elements: 

(inst-element cjm-battery situation:s-inst-3):r4 

(element s-inst-3 rl,r2,r3). 
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Next, the eystem attempts to instantiate the other known type of 

cjm-intentional tort, namely, cjm-assault. Proceeding again by elements, 

the system attempts to instantiate cjm-assault/apprehension and cjm

assault/intent. Apprehension cannot be instantiated (or counter-instan

tiated) by examples or by types. The only element of apprehension that 

can be instantiated is (agent event:e person:d), as follows: 

(inst-syllogism (agent event:e person:p) 

(agent k Aaron-Aardvark)). 

The condition for instantiation by query is thereby met with regard to 

other elements of apprehension. (There is no other successful instantia

tion of apprehension, and at least one element of apprehension has been 

instantiated). The system therefore asks the user: 



"Is is the case that 

(apprehension Zachary-Zetz 

Cs-object k Zachary-Zetz)) ?" 
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which might be stated in Engliah as, "Na• Zacbar:y zetz apprehensive that 

he would be kicked?" In this eaample, the ·user, ~mis, . ""Assume not." 

Cjm-assault/apprehension is thereby counterinstantiated: 

(c-inst-element cjm-assault/apprehension 

Cc-inst-assume (apprehension p (a-object c p) ) 

(not (apprehension ~chaey Zetz 

Cs-object k Zachary-Zetz))))):rS. 

Because the situation is now counter-instantiated, the condition for 

instantiation by query is no longer met. The remaining element of 

apprehension (the cause of the apprehension) is therefore not explored. 

FurtherJaO:r:e, cjai-assault baa itself 1>ecome·counter....t1le,t.antt•tedi 

Cc-inst-element cja-assau.l.t r5):r6. 

,Finally, cjm-intentional-tort is instantiated by type: 

(inst-type cjm~intentional-tort r4). 
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The procedure discuss-analysis now provides the user with summary 
' . . .. 

statements about the instantiation of battery and assault: 

SYSTEM: Aar.Qn ~u,k ap,pe&a1 to,ae l:hlbll!f ,tic!I Zaclia:ry ·z.tz for a: bat

tery. Au-on AardvaJ:k,:.,._re not,, to bi .u.a.r 'to a.chary ~etz" for an 

assault. 

If the user asks why there is liability for a battery, the system 
',. 

summarizes the instantiation re.lationship fo~, c2~t,te!:t . (r4, above) : 

USER: Why is there liability for a'.battery? 

SYSTEM: According to the doctrine adopted in Smith v. Jones, an action in 

battery is established by three components: contact, intent, and the lack 

of consent. These components appear to be satisfied by the facts at hand. 

TheJl, if the uaer uka how each of:-tl\eee ~•, tn turn, is 

satisfied, ~ ay.st.ea·909• into:·tbe deui-111 of .elltl 1.--t.uttiti•on relation

ship for each compoaent :(rl, r2., and t-3, '~) : · 

USER: How is contact satisfied? 

SYSTEM: The decision in Foe v: Moe is applicable. In ·that case, Joe Moe 

punched Fred Foe in the no.-e. It was held that when one person strikes the 

anatomy of another, there is contact as required for a ba.ttery. This 

apl-'8ax'S to cove;r the facts at hand, in which Aaron Aardvark kicked Zachary 

Zetz in the leg. 
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USER: How ia intent sa.tiatied? 

SYSTEM: When a person acts (a) with the purpose of achieving a physical 

contact to someone else, or the apprehension ot such a contact, or (b) in 

the belief that such contact or apprehension will be caused by the act, 

there is intent as required for a battery. .• This ct,li'Ji)e&r• to cover the 

facts at hand, in which Aaron Aa,;dvark k!c=ke~ Za.Qhary zetz puxposel.y. 

USER: How is lack of consent satisfied? 

SYSTEM: When a person consents to being contacted, there is consent as 

will avoid a battery. This appears to be contradicted by the facts at 

hand, in which Zachary zetz did not cons4dlt to 'being kicked. 

The counter-instantiation of cjm-assault is explaintd in a similar 

manner. First, relationship r6 is sUJ11D1.rized, an~ :then, if the user so 

requests, the details of relationship rs are discussed: 

USER: Why is there no liability for an assault? 

' SYSTEM: According to the doctrine adopted in Jones v. Smith, an action in 

aasaul t is established by two CC>lllpOnents: apprehe:risi~ and intent. 

Apprehension appears to be contr~dicted by the facts at hand. 

USER: How is apprehension contZ"adicted? 
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SYSTE?i: When a person is apprehensive of bej_n9 co~tacted, there is appre

hension as required for .an ass,4u,lt. T~s •~a~•-:~)·~, ,~~"t,ri¥U'cted<by 

the facts at hand, in which, acco1;d~.Jo.,~,~ ~~~1\1 ~~ ~t• 

was not apprehensive that -~ _would be . -~p~e4 •. , , 1 :• 

Notice that the user is reminded thai ~ abaer'ice of Zachary's 
, ' 

, ~- . .., , .. _ ~ ,_, • : ·. , I ~ 1 ~ ;· 
apprehension was an assumption~ Notice also that when Foe v. Moe was 

cited, the specific facts as well~ ~,PA~.~~c;p.~ .. ~ 

Analysis Session 2 

USER: Fred Dobbs and Bez;iji~ ~90-f,Y ,aJ:'.~ ~~~ ~,.f, , . ,. . : ~. ,'freq. 

raises his hockey stick. Fred believes that this will cause Benjie to be 
• ' -!•,\ •. ·,,' • 

apprehensi\l'e that he ·wtii·be hit,. Benj-ie is not" appre~ai~~- Fred hits 

Benjie in the le<;J with his hoc:k•y ~tick, but ~ot-~sely. 

The PSL representation for these facts looks like this: 

(element facts-at-hand) 

(agent hockey-9ame:h 

person;fred-~s, 

person:Benjie-Hooray), 

(agent raise:r Fred Dobbs), 

(s-object r hockey-stick:hs), 

(possessor hs fred-Dobbs), 

In ~~ fff"~: at. -~it 

a ~cks1; D'!{'JB , fs, p),f!,Ye.d 
:· : '.' ,. : . :;, ' ' ', ) . ··' .· ... - . ' 

by F'Nd Dobps 
. ct,r,it' _;; :(. ' ., 
by Benjie Hoomy, 
anti . .. ·•'· 
l!Nt!Ti6f:lbs· mises' 

the hockey stick 

of Fred Dobbe, 



(belief Fred-Dobbs 

(cause (apprehension 

Benjie-Hooray 

Cs-object hit:h 
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and , 
lt'-!11 the bet1,sf of Fred Dobbs 
that 

-apprehension 

· by Benjie Hoomy 

of a hi.t 

Benjie-Hooray)):fl to Benjie Hooz-ay 

r)), 

(not fl), 

(agent hit:h2 Fred-Dobbs), 

fJi.-1,1, 'be caused by the mising, 
and 
thsre ia no such apprehension, 
and 
Fred Df)bbs hits 

(a-object h2 Benjie-Hooray) : f2, B,nJi.e Hoomy 

(instrument h2 hs), 

(destination h2 leg:l), 

(part Benjie-Hooray l), 

(not (purpose h2 f2) ) ) 

ti.ri.th his hockey stick 

in the Z.eg 

of ~ie HooNy 

· not pul'pOBSZ.y. 

In the atte111pt to instantiate battery (again, by ,elements), the con

tact CODl)Ollent is instantiated by the e:1'11111,Ple provided in ~ v. MOe in 

the SalQ8 mannex- as that described in the previous analysis. 

The intent COJlf?Onent can be instantillted,despite the fact that Fred 
. I 

Dobbs did not puxposely hit Benjie Hooray. This ia because Dobbs did 

believe tha,t the raising of th.is hock-ey'stick would cause Hooray to become 

"J?prehensive tha.t he would be hit: 



{inst-eleJnent ejJ11-battery/intent aituation1•-in•t•l) 

(element s-inst-1 

whe;re 

{inst-syllogism (agent event:e personld) 

{a9ent raise: r per119n:,ft:'ed,..[)qbbs) ., 

(.inst-syllogism (or (purpose e sit.µation:result) 

(belief p (cause resul.t e))) 

(belJ.ef Fred-Dobbs 

(cause (apprehep&i.M -.jte-HOoray 

(a-object hit,ahi .~j.~ay)) 

r))')), 

(.element result (.or {s~object contact-even1;:c •,.,pc.z.aon:x). :f 

<•pprehen~ion x f))). 
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The consent colJU?Onent of battery is.J;,ne~tiiatted by type, namely, by 

the situation representing infe~red cQP&ent. 'l9u:a.t}'Pe is instantiated in 

turn by the example provided by the oaae i!9!_ "'·· lloe. Recall that the 

elements of the holding of th~t qase are: 

{agent athletic-cQ1111petition:a pel!'.son:pl):fl, 

(agent a peuon.;:pal: f2, 

(s-object contact-event:·c P2hf·3, . 

(part a c) : f4, 

(is cjm-battery/p p2), and 

(is cj,n-battery/d pl). 
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Elenienta fl and Q each can be instantiated twice by facts in facts-at

hand: 

(inst-i;yllogism (agent athletic-co~tition:a d) 

(agent hockey-game:h Fred-Dobbs)):rl 

(inst-syllogiBffl (agent a d) (agent h Benjie-Hooray)):r2 

(inst-syllogism (agent a p) (agent h Fred-Dobbs)):r3 

(inst-syllogism (agent a p) (agent h Benjie-~ray)):r4. 

Ele,nent f3 is instantiated once: 

(inst-syllogism ( s-obj ect contact-event: c p) 

(a-object hit:h2 Benjie-Hooray)):rS. 

Element f4 can be neither instantiated nor counter-instantiated from the 

facts currently in facts-at-hand, however, the condition for instantiation 

by query is met. (There'.is no other way to instantiate this exaq,le or 

inferred consent itself, and at least one of the ~leaients of this exaq,le 

has already beeninatantia1:'ed.) The system therefore asks the user: "Is 

it the case that (part h h2) ?" which might be stated .in English as, 

"W"'s the hit that Benjie Hooray received a part of the hockey game?" In 

th.ts elaU!lple, ~ user responds, "Assume so. 11 .Element !!_ is thereby 

.instantiated, 



(inst-asSW11e {part a c) (part h h2) ) : r6 • 

The eX4111J?le haa now been instantiated by eleilfmts: 

(inst-e.lement s-quoe-v-poe situa:tionts-inat--2) 

(elelll6Jlt s-inst-2 rl,r4,r5,r6). 

Notice that instantiation realtionships r2 and rJ contain improper --- -
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instance colllllOnalities vis-a-vis the other instantiating facts for this 

example. These instantiations are therefore irl.'elevant. 

Battery has now been successfully instantiated by eleMnts, and it 

is given an instantiation relationship similar to that illustrated for the 

previous analysis. Assault is again counter-instantiated by the absence 

of apprehension, but this time without the need for a query to, or an 

asswnption by, the user. 

The English discussion of this inst&l'ltiation record will therefore 

look something like this: 

SYSTEM: Fred Dobbs appears not to be liable. tolkmj.i.e,aooray for a bat ... 

tery. Fred Dobbs appears not be liable to Ben~J.fl Hooi:-•r :for an assault. 

USER,: Why ts there no liability for a battery? 

SYSTEM: According to the doctrine adopted in Smith v. Jones, an action in 

battery is established by thrae components: contact, intent, and the lack 

of consent. Lack of consent appears to be contradicted by the facts at 

hand. 



-196-

USER: How- ta lack of consent contradicted? 

SYSTEM; One tom of consent involves inferred consent. The decision in 

~ v. ~ is QP.1.icabla. In that case, the parties w&re fighting in a 

boxing 11\Atch. Perry Poe punched Quentin Quoe· ·ui the ja1'. It was held 

that when two persons ~ticipate in an ataletic competition, consent as 

will avoid a battery may be inferred for any physical contact that is part 

of the competition. This appears to cover the facts at hand, in which 

Fred Dobbs and Benjie Hooray were playing in a hockey game, and in which, 

according to your assumption, the hit that Benjie Hooray received was a 

part of the hockey game. 

USER: Why is there not liability for an asaault? 

SYSTEM: Accox-ding to the doctrine adopted in SiUthv. Jone•; an action in 

assault is established by two components: apprehension and intent. 

Apprehension appears to be contradicted by the facts at hand. 

USER: How is apprehension contradicted? 

SYSTEM: When a person is apprehensive of being contacted, there is appre

hension as required for an alilaault. 1!hi• appears to.be contradicted by 

the facts at hand, in which Benjie Hooray was not appxehenaive that he 

would be hit. 
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Analysia Sets!.on 2 

USER: With the purpose of fri¢teni.ng ·Gerti.oil Good., ~ IIOOd visibly 

points a saturday-ALght · apecial at hia iu4 ••• the ~lla that he is 

holding. The saturday-night special ia not: J.oaAa. 

The term "saturday-night special" is not recognized by the procedure 

listen-to-facts. (we purposely left it out of the kind hierarchy.) The 

system therefore asks the user: 

SYSTEM: What is a_ sa.tw:day-ni(Jht special? 

USER: A saturday-night special is a kUldc,f.,-ul. 

The PSL representation far the facts &t;laaffd,Clin t:hen be inaerted: 

(element facts-at-hand 

(agent point:pt 

person:Howard-Hood):fl, 

(a-object pt 

In the faots at hand, 

HOtJJca'd Hood points 

s•tu.rday-night-spec-ial :n): f2, a tt~._n¼ht ,rptJo-la.Z 

{destination pt 

person:Gordon-Good):f3, 

(purpose pt (apprehension 

Gordon-Good 

at Goztdon Good 

with the pu11)0se of achieving 
app~ 
of Go1'don Good 



Cs-object contact-event:c 

Gord0n-Good)):f4):f5, 

(a.gent grab: 9 Howard-Hood) , 

(s-object g umbrella:u), 

(held-by Gordon-Good u), 

(purpose g f4):f6, 

(loadednese n unloaded), 

. (perception Gordon-Good 

aituatioh:SCene)) 

(element facts-at-hand/scene 

:fl,f2,f3) 

of a aontact 

to Gomon Good., 
and 
HOIJXU'd. HoO<lgrabs 

an wnJn,e Z Za · 

he td' by Gomon Good 

with t'lze same purpose, 
and 
t'he satuz,dtiy~night speaial 
is untoa.d.ed., and 
it is pel'Oeived by 
Gordon Good 
that 

HObJ<rl>d Hood points a 
~atu.Pd4y-night speaiat 
at Gomon aood. 
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Battery will be inatantiated again by its elements. First, contact 

1111st be instantiated. Neither:party is the semantic object of any contact 

event, altb.ough Good's umbrella was grabbed by Hood. In attenpting to 

instantiate contact by example, the system will e~counter the case of 

~ v. ~, which holds the striking of an article of clothing on a person 
I 

is sufficient to establish contact. Now, according to our kind hierarchy, 

an umbrella is~ an article of clothing; it is a P41rs9pa.l accessory. 

However, an article of clothing is an anal99 of~ ~r~onal accessory; 

they are both kinds of movable objects. Siiuilarly, 9'J'.ab is an analog of 

strike; they are both kinds of contact events. Finally, the relations~ 

and held-by are analogs because they are both kinds of contact relations. 

Thus, the holding of Roe v. ~ can be instantiated by three instantia~ 



tions)by analogy: 

(inst-example cjm-battery/contact 

(inst-eletnent s-roe-v-.clQe situation:s-inat-:,,1)) 

(element s-inst-1 

(inst-analogy (agent strike:s personid) 

(agent gr-ab:g Howard-Bood)·L, 

inst-analogy · (a-object s article-of-cl~.1a) 

(s-objeot g umbre-lla: u) 1-, 

(inst-analogy (on p a} {held.by Gcrcllon-Good u))). 
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Intent for battery is instantiat$d,a~1:eot;lyby fac:t. ti in the manner 

explained in the first two analyses. 

instantiated by query: 

SYSTEM: "Did Gordon Good consent to the grabbing of M• Wllbrella?" 

USER: "No." 

. . . 

Next we examine the instantiation {by elements) of assault. Apprehen-

sion can be instantiated by t}'Pt!, namely a gun t:hnat. In particular, an 

attempt will be made to instantiate the example prcwiaed by the~ v. 

~,- in which a gun threat is made with an unloaded gun. Every element of 

s-zoe~v-woe can be can be instantiated syllogistically from the facts in 

facts-at-hand, with one execption. The fact: 
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(knowledge p (loadedness f unloaded)) 

c~ot be. instantiatea or counter-instantiated. The user is therefore 

queried: 

SYSTEM: "Did Gordon Good know that the saturday-night special was 

unloaded?" 

USER: "No. : 

The counter-instantiation of this fact completes the instantiation of 

apprehension. The intent component of assault is instantiated directly by 

the fact fS, just as the intent coq;,onent of battery was instantiated by 

fact f6. AS a result, both battery and assault are instantiated in this 

analysis. 

The En91ish discussion of this instantiation record would look some

thing like this: 

SYSTEM·: ·· Howard Hood appears to be liable to Gordon Good for a battery. 

Howard Hooc:t appears to be l~able to Gordon.Goop for an assault. 

USER: Why is there liability for a battery? 

SYSTEM: According to the doctrine adopted in Smith v. Jones, an aation in 

battery is_ established by three COJll)Onentiu: • contact, intent, and lack of 

consent. These cOJll)Onents a.ppear.to be sat;l;sfied by the facts at hand. 

USER: How ts contact aatistied? · 
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SYSTEltl: The decision in :Roe v. Doe provides an anal.ogy. In ,tbllt case, - - . 

John Doe knocked off the hat that Riche-rd Roe was •aring. It was held 

that when a person strikes an article of clothing on::the person of an .. 

other, there is contact as required for a battery,. !rbieccaea close to 

covering the facts at hand, in which Howard :H8D4 grabbed the Ulllbrella 

that Gordon Good was holding. 

USER: How is intent satisfied? 

SYSTEM: When a person acts (a) with the p.u:.pose of acbi,eving a physical 

contact to someone el.ae, or the apprehension 0£ auah. a ~ct, or (b) in 

the belief that such contact or apprehenaion wi.11 .i. cflJQMld l:ly the aot, 

there is intent as required for a .battery. Thia ..,.ars to cover the 

f;acts at hand, in which Howard Ho0d gr~ t;he tlllbn,lla,~.by ~don 

Good with the purpose of making him appreheneive of a physi~ con1:4ct. 

USER: How is lack of consent satisfied? 

SYSTEM: When a person consents to•being contacted, there. is consent as 

will avoid a battery. This appears to be contr~d by the facts.at 

hand, in which Gordon Good did not consent to the gnl:abing of his umbrella. 

USER: Why is there liability for an assault? 

SYSTEM: According to the doctrine adopted in ilone& v. smith, an: action in 

assault is established by two components: ~~ion ana intent. These 
"t ' 

COIIIPOnents appear to be satisfied by the facts at hand. 
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USER: How is apprehension satisfied? 

SYSTEM: One form of apprehension involves a threat with a gun. The 

decision in !2!_ v. ~ is applicable. In that case, Winnie Woe visibly 

pointed a rifle at Zeke Zoe. The rifle was not loaded, but Zeke zoe did 
.~, :· 0· 

not know that. It was held that where a person visibly points an unload,ed 
-. ~!~• - 1 '~ ·? ~ . :•~~:t ~:· i:· ; . ' i, , ' ~ 

firearm at another person, the other person's apprehenaion as required for 

an assault is established if the other person does not know th.at the 

firearm is unloaded. This appears to cowr the facts at hand, in which 

Howard Hood visibly pointed a aaturday-night 11pecial at Gordon Good, and 

in which the saturday-night special was unloaded, and ·in which Gordon Good 

did not know that it was unloa.cled. 

USER: Bow i,s intent aatiaf,a.84?. 

SYSTEM: When a person acts (a) with the purpose of achievin<t a physical 

contact to s0111e0ne else, or an apprehension of such a contact, or (b) in 
·, e: r~ 

the belief that such contact or apprehension will be caused by the act, 
. ·, :,,,,·, 

there is intent as required for an assault. This appears to cover the 
?_~·1.,; :·~- ~ 

facts at hand, in which Howard Hood poi~ted _ t.11.~ satu~r,:~ight speci:al. at 
, _., ·,.,.. 1.:--:. ; _t-:1;._·, }".e-~~ ;.i 1 '.,.., ,',~- • .,• 

Gordon Good with the purpose of making hill apprehensive of a physical 
f ~-' --~- > ' •• 

contact. 
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Chapter!!. Concludin«J Dis~sion 

In the previous chapter, we examined three .,....le• in which the 

prototype system was able to produce S«MUlil:>le lookin9 -.n,alyses for some 

simple factual situations. '11141\.se exauapl•• wen r•t:l!ak carefully drawn to 

illustrate those aspects of analysis that the aystem performs fairly 

well. To put those examples in perspective, we ... t try to clelineate 

more carefully the charactersitic abilities anc:l liai:tat.iona of the proto

type system. This will help us to Wlderstu4 the uteat t.o which the 
I 

prototype can be extended to wider~ of applioatJ.on. 

At the heart of this study is the contention that the structural 

representations that have been developed for the Pl,'C)totype system are 

particularly well suited for the task of Ollllil d~ 11i961 analysis, 

as we have defined it. Our structural mclel is •" CGllplex and more 

comprehensive than many of the early forms of cl.aw •ti-\lCt.ure used by 

researchers in artificial intelligence u.d in analytical jurisprudence. 

It is less comprehensive, and less lin9Ui,stically oriented, than some 
' 

of the more general purpose comprehension models, like that of the OWL 

system, that are under current developaent. 'lbis aid•level realm of 

structural complexity has been largely unexplored. Yeti it appears to be 

well matched to the inherent categorization ud s~ture with which 

legal doctrine is constructed. 

The prototype system contains representations for oniy two areas of 

legal doctrine, the intentional torts called l>attery and assault, and 

even for these areas, some of the component upects (like t;he defense of 
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privilege) have been omitted. The SaJlle structural technique that we 

have used for battery and assault, however, can be applied throughout 

large bodies of legal doctrine. False imprisonment, an intentional tort 

that we did not examine, includes a component situation in which the 

plaintiff is confined within boundaries fixed by the defendant, in the 

place of the components of physical contact or apprehension of contact. 

Unintentional torts involving negligence comprise four component 

elements: a duty to behave in a certain manner toward another individual 

or individuals, a failure to so behave, an actual loss or injury to the 

other (note that this was !!?!. a necessary element of battery or assault) , 

and a c•ual connection between the breach of duty and the loss or in

jury. These component elements can then be broken down into 

sub-component elements and alternatives, in the same way that the compo

nents of battery and assault were broken down. '11lere is, for example, 

a series of alternative types of duty that exist between certain indi-
. . 

viduals in differing, well defined situations. 

In the law of contracts, the same kind of componentization is pos

sible. The creation of a valid contract comprises: a proper offer, a 

proper acceptance, a coD11Dn understanding of the terms of the contract 

("meeting of the minds"), and consideration (rellUJleration for whatever is 

contractually promised). Once again, these components are defined in 

terms of smaller elements and alternatives. 

This same process of breaking legal actions and l_egal relations 

into elements and counter-elements (defenses) is used throughout the body 

of the law. The u1 timate embodiment of these finely dt■sected 



-205-

sub-sub-sub-components are the examples and counter-examples provided by 

individual case decisions. 

Even if our basic B>deling technique is adequate for representing 

areas of legal doctrine, however, there are other problems 'that arise 

in a significantly larger system-problema that we bave not had to face 

in designing the prototype. 

For example, consider a more comprehensive ayatea containing repre

sentations for the entire area of tort law. We lli9ht estimate the size 

of this system by noticing that Prosaer•s discussion of battery and as

sault, upon which we based the representations for tbe prototype, con

stitutes about one per cent of his treatise on torts. In a system con

taining one hundred times as much legal doctrine u is contained in the 

pr<:>totype, it might not be practical to try to ina.tantiate every tort 

exhaustively, which is what we do here with battery and assault. Using 

a similar measurement, if our Corpus .Juris Jlech&nica oontained repre-
1 ~ a' 

sentations for all of the doctrines in the general law encyclopedia 

Corpus Juris Secundwa, we sould need a syata ten thouaand tiaes larger 

than the prototype. 

Larger systems like these would have to include mechanisms for nar

rowing the instantiation effort to small areas of doctrine for which 

successful intentiation is relatively likely. A lawyer performs a sim

ilar task when he or she consults only particular sections of Prosser or 

Corpus Juris secund'l:lll, having determined that these sections are likely 

to be relevant to a set of facts being analyzed. In Chapter 6, we sug

gested the used of indicator-elements that could be used as clues to 
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facilitate instantiation aDDng alternatives of particw.ar situations.· A 

similar technique might be employed in a la~ge systepi before the instan

tiation process per se even begins. For example, the situation 

facts-at-baud could first be searched for the existence of certain key 
" ~· > ' 

facts that point to areas of likely relevant doctrines 90ctrines. Facts 

involving injuries or co~tacts or their apprehension would instigate 
~ { .... 

instantiation attempts in certain areas of tort or crime. Facts involv

ing CIOfitracts, or'agr•~ts, or purchues and sales, would focus the 
•.. • •n• f 

system's attention on doctrines of con~act. Within the scope of these 

rather broad areas of doctrine, a further ~row,j.ng of the issues might 
. ~ 

be desirable, and it could be a~ieved py l0<>ki99 for k,Y facts that dif

ferentiate among the segments of each area. 

Another possible mechanism is to allow the user to,restrict the sys

tem's analysis to those areas of doctrine that he or. she believes might 
., " ,\ . ' . 

be relevant. This corresponds closely to ~e lawyer's selecting partic-
• • I 

ular sections of books in man~ ~lysis. Thus, the user Jdgbt present 
, ·- ;• ~ . ' 

the hypothetical facts and then ask,. the sy,stem •What ton;s? • or . "Does 

this constitute a battery?" Just as i~ the case in manual analysis, the 

more narrow the scope of doq~ine is set bf the use_r, tbe greater is the 

risk of missing unanticipated instantiations. 

An important limitation of ~e prototype system is its reliance on 

the kind hierarchy as its only representation.of the -..orld in general. 

The system does not r~ally know.anyth!n9 about t:1).ing, c;a~led •weapon" 
. .. . - . ' · .. ,:'-·: ; 

or "tool," except that ~ey are both ~inds of a thing ~lled 

"movable-object." Similarly, it does not :i:-eally understand anything 
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about the event called "hit," except that it is a kind of event called 

"strlke, II wiiich is in turn a kind of "oontact..'.e .. nt.~~ 
Because our prototype system is concerned with instantiating assault 

. -
and battery, we included some helpful, but IIOIIINhat artificial, categor-

ies . (like DDVable-object and oontact-ew.nt) in the; fkiad hierarchy. For 

purposes of instantiating l•gal doctrines 
0

in other ~s, it might be 

DDre helpful to focus on other features of - of ;the lt~ in the hier

archy. For example, for purposes of cori:t¼a.ct ·1aw, we· might be less 

interested in:the fact that a tool is -,~ie than than the fact that it 

has commercial value. Dl Chapter 3, we mentl~ that 'it is not neces

sary to restrict a thing like tool to sfugi~kind category. 'lhus, we 

could include ~ as a kind of 001111erciallf-Yal~_.:..jecrt. as well as 

a kind of nr,vable-o6':)ect. 

The use of multiple classifications increueB the amount that the 

system knows about things and reiations'in the' kind.hierarchy, and makes 

it more useful for the instantiation of diffemt kinds of facts and sit

uations. We must be aware, however, 'thatmul.tlple ~~sifioatio~scan 

significantly increase'the machine time that: is coiu.umad.;in trying to 

match a thing or relation in facts-at-hand_to. ~t contained in a fact 

that is being instantiated. 

Consider the n\Dber of comparisons that the aachi~ must make for 

each such match. We can assume that there 'would not be 1110:re than on the 

order of 100 things and relations in fac~~.i~hand. ·At the start of 

analysis these might be grouped according to 'relaf!vely broad categories 

(persons, physical objects, semantic relations, et cetera) so as to limit 
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each matching search _to the category tc> which the i~ to be matched be

longs. There would not be more than on tQe order of 10 things or rela

tions in each group. Each of these is a candidate.for a ~at.ch,. and so 

is the item directly above that item., and so on, for about four level,s 

upward in the kind hierarchy. If no multiple class~ficp.tions exist, no 

more than about 40 coaparisons need be made in searching for a match. - , . 

However, wherever an item. in the kind hierarch:y-_pelo~gs t()_ 11110re than _one 

category, the search branches out, and the number of ~isons needed 

increases exponentially according to the n~r o_t levels searched. For 

example, if each item in the kind hier.,rchy belongs to a.n average of 

three categories, the number of oomparisons needed for asingle match 

4 
becomes 10 x 3, or approximately 1000. Alt;h9~h this n\.-ber is large, 

it is not necessarily prohibitive. A s:y~ l,JJte OWL, for. e~le, can 

make several thousand of thes~ comparisons in a seconcl. 

As we indicated in Chapter 3, thin9s aiid reiations also can be rep-,, 

resented in terms of their features. A tool, for exang;,l~, might be rep

resented by features like mobility and cc,aai,fcial-value, among others. 
, , i _) I,' 

Using representations of this k:lnd, matcbing ooµld be attcpted by com

paring and matching the features of a thing or relation in facts-at-hand 

with those of the thing or relation contained ip. the_ fact to be instan

tiated. The most effective representation for: puxposes of matching pro

bably involves the use of a kind hierarchy, a l!mfted amount of multiple 

classification, together with tile use of feat~s 11:9taccounted for by 

the hierarchy. Further research will be necessary to resolve this issue. 
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The prototype's concept of analogy is significa~tly s.implified. To 
. ' 

make a proper analogy with regarcito pa'itlctilar tacts, .it 'is n~~~ssary' 

to generalize some things- or i-e'lation to a·;cieiiaf.ii"~~---{e.g., by mov

ing up the kind hierarchy), and then to.ie-specialize tli~t thing or 

relation, arguably to the same degree (e.g. , by mci~ing . do~ the kind 

hierarchy). The analogy is valid, ho,r;eVlir/ only if the generalized fact 

or situation cotiveys the same meaning as tlie origirial. .Fci'r example, con

sider the situation: John DOe '.i.rijured bi's ~foot •... .:root" can' be general~ 

ized to "anatolnical object• without chahg.fi:{g the-:buic 'tileari~g of the 

situation. However, a generalizatidhto'""physioil 'bbji'ct:" would be im-

proper. 

As we indicated in Chap~rs 2 and 6, &bt~ln!ng'the validity of 

legal generalization and analogy'uivolves as~cts'of'reasoning that lie 

beyond the scope of this study. !n thi! ~om~ system,< analogy is 

achieved by 100ving up and down.the kirid
1
hierarchy~ but the system pays 

no attention 'to the propriety of its gener~tzations. Also, because our 

hierarchy does not have' multiple cals~iiitmtl.ons:, g$1l&:ral.lzation can pro

ceed only in a single direction, which.:y or may not lea.d to valid 

analogies. '!'he problem of weeding out invalid analogies is left for the 

user. The overproduction of analogies is limited, somewhat artificially, 

by restricting analogies to the lower le~li ., of thi:, kind hierarchy, and 

by permitting only one level of generallzat,ion". 

'!here are other limitations in the p:rototype'system. For example, 

we have omitted temporal relations and values, which are not as important 

for representing battery and assault as they are for other areas of law 
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(like the formation of a contract by mail). These relations and values, 

however, probably can be handled in a manner similar to that used for 

spacial relations and values. 

In sum, this study does not describe a finished working system, but 

the starting point for the development of a new means for computer-aided 

legal analysis. Hopefully, the techniques incorporated in the prototype, 

together with an awareness of their shortcomings, provide a framework for 

further research. 
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