Controversiesintheontology andlaw debate

LaurensMommers,AernoutSchmidt,EduardOskamp

DepartmentofLawandComputerScience

FacultyofLaw

LeidenUniversity

TheNetherlands

{mommers,schmidt,oskamp}@law.leidenuniv.nl

Abstract ism, whilethe naturallaw doctrinecanbe relatedtorealism

In this article we investigate the relations between philosophica l ( cf. section 3). These doctrines in legal philosophywill i n ontology and ontologies in AI, applied to the legal domain. Thes e their t urn serve as an illustration for the importance o f co n cep ts of ontologyhave different connotations in the field s ontologyinlaw( cf. section4).

men tio ned. Their differences and similarities are subject of a To explain the nature of ontology, epistemology, an d cr itical review. This results in a philosophical evaluation of th e s eman tics, we give an example. If we state that a tree ha s conceptofontologyin AIand law. rea l existence (we make a strong ontological claimabou t

1.Introduction a tree . The inclination to make such a claimis not tha t

In recent years the concept of ontology has been adopted i n s trange if we realize thattrees would justgrowfurther if al l artif ic ial intelligence (AI). In this discipline it has a huma n beings on the earth would vanish at some moment .

mea ning different fromthe original use in philosophy. Thi s O r is it a false claimafter all? Does existence of individua l paper analyzes confusions that mayarise fromthes e things (particularia or tokens ) depend on the existence o f differences, and tries to answer the question to what exten t ca tegories (universals or types ) to which we reckon token s thes e diverging concepts of ontologycan be usefullyinte - of these categories (the Platonic view)? Or is there onl y grated in the legal domain. The general purpose of thi s some amorphous mass, a ’Ding an sich’ that become s paper is to discuss the use of ontologyboth in AI and i n s tr uctured through the perception of cognitive agents tha t phil osophy, and in the legal context. To provide the reade r perceivethem(theKantianview)?

with a cl ear concept of ontology, in section 2 we discus s We co uld define ontology as the discipline that investi - s om e preliminarydefinitions of ontology, epistemology , gates the nature of existence, and tries to determine wha t and semantics, and explain the differences between thes e thin gs have real existence, independent of the perceptio n phil osophical disciplines. We relate themto three genera l and cog nitive abilities of man. As ontologyis about rea l ph ilosophical frameworks: realism, constructivism, an d existence, itis hard to sayanythingsensible aboutit, for w e relativism. In section 3 we discuss the relevance of th e are humans with limited cognitive abilities. Our knowledg e dis tinction between the philosophical disciplines discusse d depen ds on these abilities and on our intuition, so that w e in s ec tion 2 for science in general and for the legal scienc e can o nlypractise ontologythrough epistemic means. W e in specific.Insection4wediscusstheviewsonontologyi n can de scribe epistemology as the investigation of the way s

A I. W e explain whythe differences between these view s in which we can know, and of what we can know. I t and the view of philosophycan cause serious confusio n des c ribes the relation between knowing subjects (cognitiv e ab out our ontological and epistemic commitments, and i n agents)andtheobjectofknowledge(reality).

what w aywe can applyan ontologyin AI to the lega l Sem antics is the discipline that investigates symbo l domain with better philosophical foundations. In section 5 s ys t ems and their meaning, i.e. the relation between (com - we make some concluding remarks about the concept o f binations of) symbols and truth values. It is connected wit h ontologyinlawandAI. ep istemology and ontologyin so far as it describes th e

2.Ontology,EpistemologyandSemantics as s i gning truth values to (combinations of) symbols ,

In this section we discuss three philosophical disciplines : depending on their mutual relations and the relatio n ont ology, epistemology, and semantics. Bymaking a clea r betw een symbols and reality. Psychological concepts o f dis tinction between them, it becomes easier to systemati - meanin g do not position the meaning of symbol string s cal ly characterize three important philosophical schools : outs i de man, but in his cognitive abilities. Because symbo l rea lism, constructivism, and relativism. We clarifyth e systems work through conventions, we cannot regar d ont ological, epistemic, and semantic claims for each o f mean ing completelyseparatelyfromthe mental. We elab - thes e schools. This clarification serves as a basis fo r orate on the distinction between ontology, epistemology , unde rstanding different schools in legal philosophy: lega l and semantics in the discussion of three main philosophica l po sitivism can be compared with constructivismor relativ - views:constructivism,realism,andrelativism.

that tree) , we claimthat this tree would exist, even if ther e wer e nota single person on earth to perceive itand to calli t relationship between symbol systems and realityb y

Co nstructivism is the view that there is something tha t are, ho wever, related to a high degree. Semantic theorie s real ly exists, but that this ’something’ or ’Ding an sich’ onl y de pend on both ontologicalcommitments and epistemolog y gains s tructure when there is a cognitive agent that utter s f o r the relations theydescribe between symbols and entitie s opini ons about it, uses it to do something, or regards it as a in reality, ontologycannot be practised without makin g token of some type. Constructivismsays that all knowabl e epis t emic commitments and vice versa. Ontological claim s s tructu res in the world are projected into the world b y should be argued for byepistemic means, for humans ca n ours elv es. This is the epistemic part of constructivism. Th e only g ain knowledge about anything at all throug h world itself maybe structured or not, but the ontologica l ep istemic means. Epistemic claims should be grounded i n cl aim is limited to the existence of a ’Ding an sich’, for w e ontol ogical commitments, for otherwise knowledge is no t cannot k now the structures in the world. The structures w e bas ed up on reality. This is whya strict distinction betwee n proj ec t into the world mayhave nothing to do with th e ontol ogy and epistemologyis difficult to maintain; but it i s world’s own structures. Constructivismis thus a mixture o f importantforexplanatorypurposes.

onto logical and epistemic claims: epistemic claims abou t We ne ed a clear distinction between ontology , the w orld are the onlymeaningful ones, and maytherefor e epis tem ology, and semantics to clarifythe status of knowl - sometimes even be admitted to ontology( cf. Putnam’ s edge, be it legal or scientific knowledge. In science we tr y inte rnal realism: Putnam1990). If we do not want to admi t to gather knowledge about realityand construct theorie s epistemic structures to our ontology, itwillremain bare an d that a re about realityand that seek to explain reality. Wha t uninteresting, while our epistemologybecomes rich bu t is the status of scientific knowledge: can we reallygathe r arb itrary. However, in that case our knowledge will depen d know ledge, what is the relation between knowledge an d lessonrealityandmoreonconventions. re ality, and how can we explain realitywith our knowl -

Cons t ructivism is quite a safe philosophical position , edge? Scientific theories are reconstructions, based upon a becaus e it can take into account the limitations of th e limi ted number of observations (the domain o f human cognitive system, the development (evolution) o f epis temology). Wedonotknowwhethertheseobservation s that systemin relation to the world, and to the (seeming ) are correct (the domain of semantics), and we do certainl y impo ssibility of practising ontology. Constructivismals o not kno w whether the reconstruction has anything to d o mak es it possible for semantics to make the reference o f with reality(the domain of ontology). However, if we ar e to kens dependonthethingsregardedasreferentsbyhuma n able to establish a firmrealismin combination with a n beings. The ontological commitment seeminglyattached t o epis temology that enables us to know reality, we ca n s emant ics (signs denote things ), is abolished in thi s determ ine the truth of statements about reality. This woul d position. beasolidfoundationforpractisingscience.

Realism aswedefineit isapurelyontologicaldoctrine.It In cas e science is about human institutions, like the lega l cl aims the existence of tokens of certain scientific o r science, the situation is a little different. Here scientifi c common-sense types ( e.g. atoms), independent of th e theo ries are about a realitywe constructed ourselves, no t mental ( cf. Devitt 1991: 303). Realismis nothing else bu t about a realityindependent of the mental. We should b e th at claim;itsaysnothingaboutwhethertokensortypesar e awa re of the fact that this makes ontological and epistemi c know able . For this reason it also endangers itself: w e cla ims hard to distinguish. We discuss this problemin th e cannot make anyontological claimwithout knowledg e nextsection.

abou t that claim, so that we need epistemic means to mak e ontolo gical claims. Thus, a realist position demands a n 3.OntologyandLaw epis temology that enables us to know the world (at leas t In this section we discuss the relevance of the distinctio n partl y). If wecanestablishsuchanepistemology,therealis t between ontology, epistemology, and semantics for a n doctrine is to be preferred, as itenables us to saysomethin g on tological analysis of law. We distinguish between tw o about the world as it reallyis. In a realist position we ca n ont ological controversies in law. Byelaborating on these , de fine reference of symbols as a relation between symbol s we tryto explain the applicabilityof philosophical prin - and re al entities; our semantics can thus be anchored i n ciples onthelegaldomain.Inthe previoussectionwestated reality. th at in some sciences we can hardlydistinguish betwee n

Relat ivism is a denial of the possibilityto know anythin g real ity and construction. Law is such a science. It is largel y at a llaboutthe realexistence of things. Relativismdoes no t a cons truction itself: though partlyevolved, it is create d make an ontologicalclaim,butanepistemicone(wecanno t mos tl y intentionally. Through this process a part of realit y know wh at reallyis). If we take a relativist stance, we wil l is made that is knowable to us: if we construct a part o f lose grip on realityas well as on our knowledge. In a reality, then it is highlyprobable that we can know it. Th e rela tivist framework, semantics has no anchors in reality . int eraction between what is constructed (legal rules), an d

Thou gh we can define truth within a model of reality, th e what is evolved(mankindanditsculture),makestheorizin g ref e rence relation between the elements of the model an d in le gal science a discipline that has to take both artifact s realityisutterlyobscure. andnaturalkindsintoaccount.

Rea lism, constructivism, and relativismcannot easilyb e The re levance of philosophical ontologyto law is two - plac ed on one scale, because theymake claims in differen t f old. F i rst, our view on the ontological status of la w philosophical disciplines: realismis primarilyan ontol - depe nds onourpositioninthenaturallaw-legalpositivis m ogic al doctrine, while constructivismand relativism mak e debate: does positive law have an ontological status, or ar e epistemic claims. Ontology, epistemology, and semantic s there moregeneralprinciplesthatreallyexist?Second,does law have a n ontological status at all? Is the essence of la w the existence of a specific classification either. We can thu s thatittellsuswhat oughttobe ,insteadofwhat is ? specify the essenceoftheproblemoflegalontologiesinAI:

We set out with the first controversy. We should realiz e the philosophical concept of ontologysuggests that w e that the ontological status of artifacts and natural kinds ca n make ab solute claims about existence. A legal ontologyi n di ffer to such an extent, that it maymake no sense to mak e A I gen eralizes aboutpositive law, and itis therefore almos t ont ological claims in cases where postulated tokens o r impossible to claimthe existence of its main categories o r types a re arbitraryhuman constructions. If we constructth e types.

par ts of law ourselves, we can probablyclaimthei r But if we onlyclaimthe existence of tokens (occur - exis t ence in reality, and then we can refer to themin ou r rences) of these types, not the existence of these type s theor ies. If we tryto interpret our theorysemantically, w e the mselves, we maybuild a stronger case. Though this ma y can use the notion of correspondence truth: the meaning o f s eem attr active, it is not. If we could claimthe existence o f a sentence depends on the structure of a sentence, th e tokens o f some type, we mayestablish a firmrealism .

ref e rential relation between its parts and reality, and th e H owever , if a token belongs to multiple types, and th e obj ec tive and mind-independent nature of reality(Devit t ty pification is arbitraryto a high degree, our ontolog y

1991: 29). Thus we have the possibilityof providing bette r consists of individualtokens thatcannotbe assigned a type .

f ounda tions for our scientific claims. However, we stil l This wo uld make the ontological claims quite worthless. I t s ho uld answer the question whether the parts of law w e is the membership of types that makes ontological claim s cr eate ourselves are too arbitraryto make ontologica l wort hwhile and suitable for further epistemic and semanti c claims about them; the kind of existence law has largel y theori zing. Without the abilityof using types it become s dep ends on human observation and theorizing. For tha t la rgely impossible to generalize about phenomena. Thoug h reas on we had better adopt a constructivist position afte r types need not be directlygrounded in reality, our theorie s all. will probablybecomeinconsistentwith eachotherifwecan

In the natural law - legal positivismdebate, the natura l usedifferenttypestogeneralizeaboutreality.

law position is related to realism: law is a thing, it exists - The second controversyis about the is - ought distinc - an d it does not necessarilycoincide with the rules of la w tion. Law is often regarded as a means of specifying wha t that are considered reconstruction attempts. What is incor - reality ought to look like, not what it does look like. If thi s po rated bynatural law is not clear. However, it does no t is the case, we are not practising ontology, but ethics. Th e includ e the complete bodyof positive law, which is subjec t as sumption that we can derive what ought to be fromwha t to continuous change. Thus we could consider positive la w is , is o ften referred to as the naturalistic fallacy: if we tak e as an imperfect projection of natural law. We could eve n reality as a starting point to indicate what realityshoul d ima gine asituationinwhichpositivelawdifferscompletel y look like,wedonotsayanything newaboutreality.Instead, f ro m natural law. In that case it is not a projection at all . we maintain the status quo. (Almeder 1990.) This argumen t

The le gal positivist considers the rules of law to be a agai nst the naturalistic position is not correct. It is possibl e cons tr uction. Theyhave been invented and made byman a s to derive prescriptive rules fromdescriptive data. The ide a to achieve certain goals ( e.g. order, safety). The extrem e that this is notpossible, originates fromthe assumption tha t relati vism has been tamed bythe use of empiricalepistemi c in all cases there should be a one-to-one relation betwee n met hods (Hart 1961) and a rudimentaryset of principle s des cr iption and prescription. However, there are numerou s

(Dworkin1978,1986). methods (among which scientific ones) and heuristics t o

Both fromthe natural law and the legal positivismper - deriv e rules or laws fromdata. These rules need not b e s pec tive, positivelawistheproductof man.Thatiswhyw e purely descriptive; their prescriptions can deviate fro m may make ontological claims about artifacts fromboth th e reality.(Vollmer1987.)

legal-positivist and the natural law perspectives. Th e If we take the naturalistic fallacyto be refuted, and w e con tingent character of positive law (it could have bee n accept that laws are - at least partly- derived fromwhat w e constructed in a different way) does not threaten this poss - obs er ve in the world, ontologywill become a disciplin e ibi lity. However, if we adhere to the natural law view w e rel evant to legal science. The things, people, an d probably do not attach much value to the possibilityo f institutions whose existence we claimin dailylife, and th e makin g ontological claims about positive law. The exist - ways in which we usuallyinteract, are found in the laws w e ence of natural law is the important thing here, in additio n cons tr uct. It therefore seems that we can not onlyclaimth e to t he question what it looks like. Positive law is a recon - existence of laws, but also of some of the occurrences o f s tr uct ion of natural law; an attempt to make explicit th e types theymention. Our commitment to legal positivismo r legalprincipleswecarrywithus,orthatexistinnature. natural law then becomes largelyirrelevant. We coul d

We a ssume that we can claimthe existence of positiv e describe natural law as basic predispositions of man t o law. When we abstract awayfrompositive law, ontologica l regulate situationsandsettle conflicts,thathavearisenfrom clai ms about our classifications become increasingl y biol ogical evolution. And we maydenote positive law a s co ntroversial. An important problemis that we can clai m the result of cultural evolution. The distinction betwee n the existence of multiple, mutuallyinconsistent, classifica - these two kinds of evolution is not an absolute one, an d tions . Therearenocriteriaavailabletoadjudicaterationall y there fore there is no absolute distinction between natura l be tween them. We cannot claimthe existence of al l lawandpositivelaweither.

pos sible classifications (theymaycontradict each other) .

A s long as we have no criteria available, we cannot clai m

4.TheUseof`Ontology’inArtificial ther e are radical differences between ontologies. Thi s

Intelligence illus tr ates the fact that it is hard to attach any(philosophi -

In this section we describe the use of the concept of ontol - cally)ontologicalcommitmenttoontologiesinAI.

ogy in AI. We explain whyits use in this domain is con - Can we d efine the status of ontologies in AI somewha t f us ing, a nd in what ways we can clarifyclaims in AI an d more accurate with the help of the above observations? Le t law b yusing the philosophical principles explained in th e us tak e a legal ontologyas an example. We distinguis h previoussections. between sixtypes:facts,factors,valuations,considerations ,

G ruber defines an ontologyas a specification of a sanctions, and norms. These six concept types ar e conceptualization, or as a description of concepts an d ins trum ental in an AI-systemthat has been developed as a n relat ions that exist for an individual or a communityo f adapt able tool to support Dutch judges in creating a mor e in dividuals. A conceptualization is a representation of th e stable jurisprudence on criminal sentencing. We suppos e wo rld that is both simplified and abstract. (Gruber, 1993. ) these concept types (and their specification) would be a n

This is a definition that differs greatlyfromthe one used i n A I-ontol ogy. But what are we talking about in a legal - phi losophy. Both Gruber and Valente (1995) notice thes e th eoretical sense? Facts areactuallytaxonomies,frame-lik e differences. An ontologyin AI is not a set of ontologica l structures thatmodel therelevantfactualconceptsrelatedto cla ims, but (possibly) a set of epistemic ones: it describe s certaincrimes. Factors areconceptsthatmaybeattributeda co ncepts and relations as theyare perceived bycertai n value that will eventuallyweigh in some valuation , tha t pe rsons or communities. The essence of ontologyi n instantiates a norm which maytrigger considerations fo r phil osophy isthatthequestionabouttheexistenceof thing s s electi ng a sanction . All these concepts are processed b y is as k ed independent of the observations of cognitiv e legal discussion and adaptation. Froma philosophica l ag ents. In so far as we tryto make (philosophically ) vi ewpoint their ontological status is either extremelyflims y ontol ogical claims in AI, we end up with a constructivis t (purelyasatemporaryconstruction)ornon-existent.

pos i tion: the conceptual schemata we use to structure th e In a philosophical ontologywe could tryto claimth e

’Welt an sich’ that is in itself unstructured (or whos e exis te nce of tokens of these types. The question we have t o s tru ctures we cannot know), are assigned an ontologica l ans w er is whether the existence of tokens independent o f s tatus (a constructivismis limited to epistemic claims an d hum an conceptual schemata can be claimed. We ca n anontologicalclaimthatthereisa’Welt’or’Dingansich’). clas sify the elements of law in numerous types and corre -

Th ough Gruber recognizes that the concepts of ontolog y s pon ding tokens. Whether these are correct classifications , in phil osophyand AI are used in a different manner, i t de pends on manyaspects, among which functionality , s eems th at these different manners have that much in com - ef ficiency, and plausibility. When we make a classification , mon , that confusion is inevitable. We should attach greate r we can c heck its correctness to a certain extent, e.g. b y value totheexistenceclaimsof philosophicalontologytha n co nsulting some authority. But we cannot guarantee tha t we s houl dtothoseof AI.Itismucheasiertodefendcertai n such a classification cannot be made in a different, bette r conce ptual schemata than to claimindependent existenc e way. T herefore, we had better not adhere to existence o r f or a certain schema. An existence claimfor our conceptua l truth c laims with respect to ontologies in AI, but conside r s chema ta would mean that the structures we observe in th e the classification an instrument. The value of thi s world do exist in the world. But if we can make differen t instrumentisdeterminedbyitsapplicabilityandportability.

s tructu rings for that world, do theyall exist? Or does ther e In a philosophical framework we can give the followin g exis t onlyone, and if so, which one? Ontologies in AI d o tenta tive definitionof anAI-ontology(thedefinitionisver y not mak e such radical existence claims. Theyprobablyd o much lik e the one given in AI, but the explanation of it s not even claimpsychological realityfor their conceptua l compone nts differs). An ontologyin AI is a conceptua l schemata. The justification of the structurings theyuse i s schema representing the main components or primitives o f probab ly founded on criteria of portabilityand efficiency , a specific domain, and the relations between them. We ma y and on limited knowledge about the domain. Ontologies i n be able to attach ontological claims to some of thes e

A I the n make neither ontological nor epistemic or semanti c co mponents, e.g. to those components that are huma n cla ims. Theyare constructions (not reconstructions , cons tr uctions and directlystemfromthe domain, or t o because this would suggest that there is something that ca n common -sense primitives. However, as can be seen fro m be rec onstructed, and this would onlybe possible if th e the legal ontologyexamples above, we cannot claimth e structuringisbaseduponreality). exis t ence of abstract categories (the ones that are necessar y

We can discern different kinds of legal ontologies in AI . f or developing a generallyapplicable legal ontology), no r

V is s e r and Bench-Capon (1996: 15-16) list: McCarty’ s can w e sensiblyclaimthe existence of tokens of thes e

LLD, Stamper’s NORMA, Valente’s functional ontologyo f types . We can, however, call these abstract categorie s law , Van Kralingen and Visser’s frame-based ontology. I n epi stemic types , for theyclearlyare the result of our cog -

LL D atomic formulas, rules, and modalities are distin - nitive abilities to abstract awayfromreality. The secon d gui shed. In NORMA we distinguish agents, behaviouria l pa rt of the definition is about relations . It is even harder t o invariants, and realizations. Valente lists normative knowl - atta ch ontological claims to relations than to abstract cat - edge, world knowledge, responsibilityknowledge, reactiv e egories. We define themas epistemic types too. A n kn owledge, meta-legalknowledge,andcreativeknowledge . instantiation of a relation has an ontological status, but th e

F i nally, Van Kralingen en Visser discern norms, acts an d ref erence relation between instantiations and the relatio n concepts. In this brief enumeration it is easyto see tha t typ e is obscure. Thus, in legal ontologies we should restric t ourselves to epistemic commitments. Therefore thi s V al ente, A. 1995. Legal Knowledge Engineering: A def ini tion of legal ontologies fits best in a constructivis t ModellingApproach .Amsterdam:IOSPress.

position ( cf. section2).Astronger(realist)positioncanalso V is s e r, P.R.S. and Bench-Capon, T.J .M. 1996. The forma l be de fended, but this will not make much difference to th e specification of alegal ontology.In:Kralingen,R.W.van

(absent)ontologicalcommitmentsinourdefinition. et al. (eds.). Legal Knowledge Based Systems. Jurix ’96 .

5.ConclusionandFurtherResearch

V o llmer, G. 1987. On Supposed Circularities in an Empi -

P hilos ophical ontologyis about (the nature of) real an d rically Oriented Epistemology. In: G. Radnitzkyan d in dependent existence. Ontologyis relevant to two contro - Bartley, W.W., III (eds.). Evolutionary Epistemology , vers i es in legal philosophy: the natural law - legal positiv - Theory of Rationality and the Sociology of Knowledge .

is m debate and the is - ought distinction. The use of ontol - LaSalle,Illinois:OpenCourt.

ogy i n AI differs highlyfromthat in philosophy. An onto - log y in AI maybe defined as a specification of a conce ptualization. This definition, however, has little o r nothing todo withphilosophicalontology.OntologiesinAI make epistemic claims at most. The same goes for lega l ontologiesinAI.

Beca use law is the product of human interaction an d co nstruction, independent existence is not the most inter - es ting claimwe can make about legal ontologies in AI .

Thus, it is a rather confusing choice to call a conceptua l schema of legal concepts an ontology. We had better leav e ontolog y to (legal) philosophy, and for the moment limi t ourselves to epistemicallyjustifiable claims about th e el ements of law. If there should be anybreakthrough in th e ontology and law debate, it can always be used to suppor t our ep istemic claims. The legal ontologies in AI w e mentioned show that different attempts to reconstruct th e elements of law yieldverydifferentresults.Thisisradically inc ompatible with the intentions of philosophical ontology .

It therefore seems unwise to use the termontologyin th e context of AI. Ontologies in AI had better be calle d conceptualschemata.

In as far as ontological commitments remain our mai n res earch goal, it would be best to investigate the possibilit y of dis tinguishing the universals of the legal domain , regardl ess of their applicabilityin AI. In AI and law w e s p eak about an ontology, whereas we should find th e on tology of law. Anyresearch in this direction should b e ac companied bythe establishing of a firmepistemology , capab le of justifying knowledge about legal types - be i t naturalkindsorartifacts.

References

A lm eder, R. 1990. On naturalizing epistemology. In: Ame - ricanPhilosophicalQuarterly 27,p.263-279.

D ev itt, M. 1991. Realism and Truth . 2nd edition, Cam - bridge,Mass./Oxford:Blackwell.

D w orkin, R. 1978. Taking rights seriously . Cambridge ,

Mass.:HarvardUniversityPress.

D worki n, R. 1986. Law’s empire . Cambridge: The Belkna p

Press.

Gruber, T.R. 1993. A Translation Approach to Portabl e

O nt ology Specifications.In: KnowledgeAcquisition 5,p .

199-220.

Hart, H.L.A. 1961. The concept of law . Oxford: Oxfor d

UniversityPress.

Putnam, H.1990. RealismWithaHumanFace. Cambridge,

Mass.:HarvardUniversityPress.

Tilburg:TilburgUniversityPress,p.15-24.

6