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AStudyonLogicalFormalizationofHOHFELD’S

FundamentalLegalConceptions

HIROYUKIMATSUMOTO

1．1ntroduction

ThispaperaimsatanewreviewofHOHFELD’Sfundamentallegalconcep－

tionsl1，2】fromthelogiCalpointofviewandalogicalformalizationoftheir

Juralrelationsbypredicatelogictoexaminetheirapplicabilitytolegalreason－

ingbyintelligentcomputersystem．LegallogiC，Whichanalyzeslegalsystem

andlegalreasonlngbyapplicationofloglC，isoneoftheimportantscientific

trendsofjurlSprudence．ItcanmakeclearlogiCalstruCtureOfconceptionsand

theirrelationsinthelegalworld．Ontheotherhand，itneedsnohardem－

phasistosaythattheconceptionsofrightsanddutiesarecoreconceptionsof

legalrelationsinlegalsystem・HOHFELDsystematizedfundamentallegalcon－

ceptions，SuChasrightandduty，Strictlyforthefirsttimewithdisputeof

juralrelationsinEnglandandAmericaasatumingpoint・Inordertobuildup

alegalreasonlngCOmputerSyStem，itisthereforeimportanttOeXamineprecise－

lytheapplicabilityandlimitationoftheHOHFELD，slegalconceptionsforit・

Thiscanbedonebylegallogicatfirst．

Whatkindoflogicistobeappliedtoformalizelegalconceptions？Modern

LogiC，WhichwasestablishedbyFREGE【3】，SeemStObeanindispensable
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tooltoformalizetheHOHFELD’slegalconceptionsloglCally・Ingeneral，up

tonow，therewasanessentialconfrontationl4】inthemeasureadoptedwhen

Weformalizelegalconceptionslogically・ALLEN＆SAXONl5】haveproposed

toformalizetheHOHFELD’slegalconceptionsusedinDeonticLogic，

PredicateLogicandActionLogicwithtimerelationship．ButPhilosophical

LogiC，WhichisDeonticLogicandsoon，isnotalwaysappropriateinloglCal

proofasabackground・Thusitisdifficultnowtoputourhopesinapplications

OfPhilosophicalLogicforintelligentcomputersystem．Butthefieldofnorm

isapplicabletotheclassicalMathematicalLogicwithoutdifficultyl4］．Inview

Oftheabove，thispaperadoptstheYOSHINOMODELl6］，theformalization

Oflegalnormsentencesbymeansoftwo－ValuedMathematicalLogiC，eSpeCial－

lyPredicateLogiC，tOformulatetheHOHFELD’slegalconceptionslogically．

Further，thispaperexaminesthepossibilityandlimitationoflegalconceptions

WhichHOHFELDsystematizedandtheirformalization．

2．HOHFELD’sfundamentallegalconceptions

ThissectionoutlinesHOHFELD’seightfundamentallegalconceptionsas

appliedinjudicialreasonlng，Whicharearrangedbyhimincertainschema，

namely，Juraloppositesandjuralcorrelativesascitedbelow．

HOHFELD’sfundamentallegalconceptions

Jura10pposites

JuralCorrelatives

privilege power immunity

duty disability liability

privilege power immunity

no－right liability disability

Ingeneral，legalrelationsareusedwithreferencetoXandY．Theterm
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0PpOSitemeanSX’slegalsituationnegativedfromX’sposition，thatis，nOpalr

oftwoconceptionswhichareoppositeexisttogetherastothesamesub－

jectandperson．ThetermcorrelativemeansX’slegalsituationviewedfrom

Y’sposition，thatis，Pairoftwoconceptionswhicharecorrelativemustexist

togetherastothesamesubject．

RIGHTand DUTY

RIGHT，aSdefinedabove，istheoppositeofNO－RIGHT，andthecor－

relativeofDUTY．RIGHTdenotesabsenceofNO－RIGHTwithrespecttothe

samesubjectandthesameperson，anditscorrelativemustdenoteDUTY

withrespecttotherelationofYtoX．RIGHTisanaffirmativeclaimforthe

Otherperson．

PRIVILEGEandNO－RIGHT

PRIVILEGEistheoppositeofDUTY，andthecorrelativeofN0－

RIGHT．PRIVILEGEdenotesabsenceofDUTYwithrespecttothesameper－

son，anditscorrelativemustdenoteabsenceofRIGHTwithrespecttotherela－

tionofYtoX．PRIVILEGEisalibertyfromRIGHTorclaimoftheotherper－

son．Inalegalrelationship，libertyisequivalenttoprivilege・

POWERandLIABILITY

POWERistheoppositeofDISABILITY，andthecorrelativeofLIABILI－

TY．POWERdenotesabsenceofDISABILITYwithrespecttothesameper－

son，anditscorrelativemustdenoteLIABILITYwithrespecttotherelation

ofYtoX．POWERisanaffirmativecontrolofthegivenlegalrelationsforthe

otherperson．TheanalogueofLIABILITYissubjectionorresponsibility・

IMMUNITYandDISABILITY

IMMUNITYistheoppositeofLIABILITY，andthecorrelativeof

DISABILITY．IMMUNITYdenotesabsenceofLIABILITYwithrespectto

thesameperson，anditscorrelativemustdenoteDISABILITYwithrespectt0
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therelationofYtoX・IMMUNITYisalibertyfromPOWERorcontrolofthe

Otherperson．

Further，CORBINl71indicateslegaltermsandtheHOHFELD，slegalcon－

Ceptionsinthefollowinggrouping．

CORBIN’sgrouplngOfterms

May………・・・……permission

Must（maynot）…・・・COmpulsion

Can…………………諾慧認諾lity

privilege一一一nO－right

right一一一duty

・・pOWer”－liability

Cannot……………Safety（fromnewrelation）…………immunity－－disability

ThisgrouplnglSuSefulforloglCalformalizationofconcretelegalnorm

SentenCeS・Butinthefieldofpubliclaworconventionsrecentlyitisusualto

useterm“shall”or“should”asthetermofcompulsion，SOWeSuggeSttOadd

theseterms・FurtherthegrouplngOftermsisoughttodecidecomprehen－

SivelybynotonlyaboveanomalOusfinitesbutalsobyotherelements，SuChas

COnteXt．

3．NeoHohfeldianLogicbyALLEN＆SAXON

NeoHohfeldianLogiC（SystemH），WhichwastriedbyALLEN＆SAXON

l5］，isanextensionofthecombinationofDeonticLogiC，PredicateLogicand

ActionLogicwithtimerelationships．Theyhavedefinedaformalizationofthe

HOHFELD’sconceptionsasfollowing（weshowbelowonlytheessenceof

theirdefinitionsoftheconceptionalrelations）．
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lDEFINITION］

RI（W（t2），X，y，tl）＝dfOD24（W（t2），Ⅹ，y，tl）

（“Person－yhasaRIGHTattime－tlthatperson－Ⅹdoact－Wattime－t2”is

equaltobydefinition“ITISOBLIGATORYattime－tlTHATact－Wbe

DONEBYperson－Ⅹattime－t2FORperson－y”．）

DU（W（t2），Ⅹ，y，tl）＝dfRI（W（t2），y，X，tl）

（“Person－yhasaDUTYattime－tltoperson－ⅩtOdoacトWattime－t2”is

equaltobydefinition“Person－ⅩhasaRIGHTattime－tlthatperson－ydoacト

Wattime－t2）

NO（W（t2），Ⅹ，y，tl）＝dfNRI（W（t2），Ⅹ，y，tl）

（”person－yhasaNORIGHTattime－tlthatperson－Ⅹdoact－Wtime－t2”is

equaltobydefinition“ITISNOTSOTHATperson－yhasaRIGHTattime－

tlthatperson－Ⅹdoact－Wattime－t2”．）

PR（W（t2），Ⅹ，y，tl）＝dfNRI（Nw（t2），y，Ⅹ，tl）

（“Person－yhasaPRIVILEGEattime－tlwithrespecttoperson－ⅩtOdoact－W

attime－t2”isequaltobydefinition“ITISNOTSOTHATperson－Ⅹhasa

RIGHTattime－tlthatperson－ydoact－nOt－Wattime－t2”．）

ThusDUTY，NORIGHTandPRIVILEGEaredefinedintermsof

RIGHT．Similarly，LIABILITY，DISABILITYandIMMUNITYaredefined

intermsofPOWER．ALLEN＆SAXONhaveprovedtheirrelationsas

NeoHohfeldianRIGHT－SetandPOWER－Set．Howeveritseemsthattheirfor－

malizationraisesafewquestionsthatarediscussedbelow．

Atfirst，NeoHohfeldianLogicadoptsakindofDeonticLogicasimperfect

systemwhichusestheparticularoperators・ThereforetheirloglCalformulus

arenotwff（well－formedformulus）andinferencerulesarenotvalidonlogical

deduction．Secondly，itseemsthatthelefthandsideact－WOflogiCalformula
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isdifferentfromtherighthandsideacトwonformalizationofcorrelativerela－

tions．

4．AlogicalformalizationofHOHFELD’sfundamentallegalcon－

CePtions

Inthissection，applyingtheloglCalformalizationmodeloflegalnorm

SentenCeSdevelopedbyYOSHINO，WeformalizelogicallyHOHFELD’Sfun－

damentallegalconceptionsfaithfullyandmakeclearloglCalstructure．The

YOSHINOMODELl6］，Whichmakespossibletoapplymathematicallogicto

legalnormsentencesdirectly，isthebestavailabletoolforthisresearch．

DeductionofloglCalformulawhichformalizedwithinmathematicallogichas

provedcompletenessonthecondition，SOthattheYOSHINOMODELis

SuitablenotonlytoanalyzingloglCalstruCtureOflegalnormsentencesbutalso

tocarryingoutlegaldeductions．Now，basedontheYOSHINOMODEL，We

attempttoformalizelogicallytheHOHFELD’slegalconceptionsasbelow．

NOTATIONS：

Na（pl）＝plisanorm－Subject：（thetermsubjectmeansnotonlysubjectin

grammarbutalsoindirectiveobjectingrammar，SuChasopponentofRIGHT－

DUTYrelation，Whichistobeconsideredasasubjectinrelations）

Hal（hl）＝hlisanorm－Objectofaspecificbehavior

Co（h2，hl）＝h2is“correlative”tohl

Ri（pl，p2，hl）＝plhasaRIGHTtop2concerninghl

Du（pl，p2，hl）＝PlhasaDUTYtop2concerninghl

Pr（pl，P2，hl）＝plhasaPRIVILEGEtop2concerninghl

NR（pl，P2，hl）＝plhasaNO－RIGHTtop2concerninghl

Po（pl，P2，hl）＝plhasaPOWERtop2concerningh1
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Li（pl，p2，hl）＝plhasaLIABILITYtop2concerninghl

Im（pl，p2，hl）＝plhasaIMMUNITYtop2concerninghl

Di（pl，p2，hl）＝plhasaDISABILITYtop2concerninghl

JURALOPPOSITES－－－Ⅹ’slegalsituationnegatedfromX’sposi－

tion

l1］∀pl∀p2∀hl（Na（pl）・Na（p2）・Hal（hl）→（NR（pl，p2，hl）十→‥～Ri（pl，p2，hl）））

（forallplandallp2andallhl，IFplisanorm－SubjectANDp2isanorm－Sub－

jectANDhlisanorm－Objectofaspecificbehavior，THENthatplhasaNO－

RIGHTtop2Concerninghlisequivalentbydefinitionthatplhasnota

RIGHTtop2concerninghl）

［2］∀plVp2∀hl（Na（pl）・Na（p2）・Hal（hl）→（Du（pl，p2，hl）0～Pr（pl，p2，hl）））

（forallplandallp2andallhl，IFplisanorm－SubjectANDp2isanorm－Sub－

jectANDhlisanorm－Objectofaspecificbehavior，THENthatplhasaDU－

TYtop2Concerninghlisequivalentbydefinitionthatplhasnota

PRIVILEGEtop2concerninghl）

［3】∀pl∀p2∀hl（Na（pl）・Na（p2）・Hal（hl）→（Di（pl，p2，hl）←～Po（pl，p2，hl）））

（forallplandallp2andallhl，IFplisanorm－SubjectANDp2isanorm－Sub－

jectANDhlisanorm－Objectofaspecificbehavior，THENthatplhasa

DISABILITYtop2ConcerninghlisequlValentbydefinitionthatplhasnot

POWERtop2concerninghl）

［4］∀pl∀p2∀hl（Na（pl）・Na（p2）・Hal（hl）→（Li（pl，p2，hl）←～Im（pl，p2，hl）））

（forallplandallp2andallhl，IFplisanorm－SubjectANDp2isanorm－Sub－

jectANDhlisanorm－Objectofaspecificbehavior，THENthatplhasa

LIABILITYtop2concernlnghlisequlValentbydefinitionthatplhasnota

IMMUNITYtop2concerninghl）
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JURALCORRELATIVES一一一Ⅹ’slegalsituationviewedfromY，S

POSition

l5］∀pl∀p2∀hl∀h2（Na（pl）・Na（p2）・Hal（hl）・Co（h2，hl）→（Du（pl，p2，hl）oRi（p2，pl，

h2）））

（forallplandallp2andallhlandallh2，IFplisanorm－SubjectANDp2is

anorm－SubjectANDhlisanorm－ObjectofaspecificbehaviorANDh2is“cor－

relative”tohl，THENthatplhasaDUTYtop2Concernlnghlisequivalent

bydefinitionthatp2hasaRIGHTtoplconcerningh2）

［6］∀pl∀p2∀hl∀h2（Na（pl）・Na（p2）・Hal（hl）・Co（h2，hl）→（NR（pl，p2，hl）oPr（p2，Pl

，h2）））

（forallplandallp2andallhlandallh2，1Fplisanorm－SubjectANDp2is

anorm－SubjectANDhlisanorm－ObjectofaspecificbehaviorANDh2is“cor－

relative”tohl，THENthatplhasaNO－RIGHTtop2Concerninghlis

equivalentbydefinitionthatp2hasaPRIVILEGEtoplconcerningh2）

［7］∀pl∀p2∀hl∀h2（Na（pl）・Na（p2）・Hal（hl）・Co（h2，hl）→（Li（pl，p2，hl）oPo（p2，pl，

h2）））

（forallplandallp2andallhlandallh2，IFplisanorm－SubjectANDp2is

anorm－SubjectANDhlisanorm－ObjectofaspecificbehaviorANDh2is“cor－

relative”tohl，THENthatplhasaLIABILITYtop2concerninghlis

equivalentbydefinitionthatp2hasaPOWERtoplconcerningh2）

［8】∀pl∀p2∀hl∀h2（Na（pl）・Na（p2）・Hal（hl）・Co（h2，hl）→（Dl（pl，p2，hl）←Im（p2，pl，

h2）））

（forallplandallp2andallhlandallh2，IFplisanorm－SubjectANDp2is

anorm－SubjectANDhlisanorm－ObjectofaspecificbehaviorANDh2is“cor－

relative”tohl，THENthatplhasaDISABILITYtop2Concerninghlis

equivalentbydefinitionthatp2hasaIMMUNITYtoplconcerningh2）
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Transforming【1］［61，Wehavethefollowing［1’日1’’日6’‖6”］．

［1’］∀pl∀p2∀hl（～Na（pl）V～Na（p2）V～Hal（hl）V～NR（pl，p2，hl）V～Ri（pl，p2，hl）

ll”］∀pl∀p2∀hl卜Na（pl）V～Na（p2）V～Hal（hl）vRi（pl，p2，hl）vNR（pl，p2，hl）

［6’］Vpl∀p2∀hl∀h2卜Na（pl）V～Na（p2）V～Hal（hl）V～Co（h2，hl）V～NR（pl，p2，hl）

VPr（p2，pl，h2））

［6”］∀pl∀p2∀hl∀h2卜Na（pl）V～Na（p2）V～Hal（hl）V～Co（h2，hl）V～Pr（p2，pl，h2）

VNR（pl，p2，hl））

Thenll’］・［6’’］indicate

l91∀pl∀p2∀hl∀h2（～Na（pl）V～Na（p2）V～Hal（hl）V～Co（h2，hl）V～Pr（p2，pl，h2）V

～Ri（pl，P2，hl））

＝∀pl∀p2∀hl∀h2（Na（pl）・Na（p2）・Hal（hl）・Co（h2，hl）→（Pr（p2，pl，h2）→～Ri（pl，p2

，hl）））．

Similarly，ll’丁【6’】indicate

l10］∀pl∀p2∀hl∀h2（～Na（pl）V～Na（p2）V～Hal（hl）V～Co（h2，hl）vRi（pl，p2，hl）vPr

（p2，pl，h2））

＝∀pl∀p2∀hlVh2（Na（pl）・Na（p2）・Hal（hl）・Co（h2，hl）→～（Ri（pl，P2，hl）→Pr（p2，pl

，h2）））．

Intheselegalreduction，Wehavethefollowlng・

［11］∀pl∀p2∀hl∀h2（Na（pl）・Na（p2）・Hal（hl）・Co（h2，hl）→～（Ri（pl，p2，hl）→Pr（p2，

pl，h2）））

Froml11，［51andl11】，WefindoutthatDUTY，NO－RIGHTand

PRIVILEGEareformalizedbyuseofRIGHT．However，itispossibletofor一

malizeRIGHT，NO－RIGHTandPRIVILEGEbyDUTYaswelL AsALLEN

＆SAXONhaveproved，DUTY，NO－RIGHTandPRIVILEGEareRIGHT－

set．Inotherwords，eaChdefinitionofconceptionscanbededucedloglCally

fromdefinitionofRIGHTonly．Inthesameway，WefindoutthatLIABILI－

TY，DISABILITYandIMMUNITYareformalizedbyuseofPOWER・As
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ALLEN＆SAXONhaveproved，LIABILITY，DISABILITYandIMMUNI－

TYarePOWER－Set・Inotherwords，eaChdefinitionofconceptionscanbe

deducedlogicallyfromthedefinitionofPOWERonly．Next，WepreSentCaSe

Studiesinprivateandpubliclawforthepurposeofshowlngthepossibilityof

applyingtheseformulation．

CASESTUDYl：“UNITEDNATIONSCONVENTIONONCON＿

TRACTSFORTHEINTERNATIONAL SALEOFGOODS”

Article30＜extract＞；Thesellermustdeliverthegoodsasrequiredbythe

COntraCtandthisConvention．

Logicalformulaisasfollowlng．

［121∀Ⅹ∀y∀hl（Seller（Ⅹ）・Buyer（y）・Deliver（hl）→Du（Ⅹ，y，hl））

Seller（Ⅹ）　＝Ⅹisaseller．

Buyer（y）＝yisabuyer．

Deliver（hl）＝hlistodeliverthegoodsasrequiredbythecontractand

thisConvention．

Transforming【12］，Wehavethefollowing．

［12’】∀Ⅹ∀y∀hl（～Seller（Ⅹ）V～Buyer（y）V～Deliver（hl）vDu（X，y，hl））

From∀Ⅹ∀y∀hl（（Seller（Ⅹ）・Buyer（y）・Deliver（hl）→Na（Ⅹ）・Na（y）・Hal（hl）），WeCan

Change［2］into［13】．

［131∀Ⅹ∀y∀hl（（Seller（Ⅹ）・Buyer（y）・Deliver（hl）→（Du（Ⅹ，y，hl）←Pr（Ⅹ，y，hl））

Froml13】，Wehavethefollowing【13’日13”】．

［13’】∀Ⅹ∀y∀hl（～Seller（Ⅹ）V～Buyer（y）V～Deliver（hl）V～Du（Ⅹ，y，hl）V～Pr（Ⅹ，y，hl）））

［13”】∀Ⅹ∀y∀hl（～Seller（Ⅹ）V～Buyer（y）V～Deliver（hl）vPr（Ⅹ，y，hl）vDu（Ⅹ，y，hl））

［12’］and［13’］indicate

l14】∀Ⅹ∀y∀hl（～Seller（Ⅹ）V～Buyer（y）V～Deliver（hl）V～Pr（Ⅹ，y，hl））

＝∀Ⅹ∀y∀hl（Seller（Ⅹ）・Buyer（y）■Deliver（hl）→～Pr（Ⅹ，y，hl））
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（forallxandallyandallhl，IFxisthesellerANDyisthebuyerANDhlis

todeliverthegoodsasrequiredbythecontractandthisConvention，THENx

hasnotaPRIVILEGEtoyconcerninghl）．

Asitslegaleffectmeans“asellerhasnotalibertyfromclaimofabuyerconcer－

ningdeliveryofthegoodsasrequiredbythccontractandthisConvention・

thischangeofloglCalformulusfitstheactuallegalsituationoncontract・

From∀Ⅹ∀y∀hl（（Seller（Ⅹ）・Buyer（y）・Deliver（hl）→Na（Ⅹ）・Na（y）・Hal（hl）），WeCan

Change［5］into【151．

［15】∀Ⅹ∀y∀hl∀h2（（Seller（Ⅹ）・Buyer（y）・Deliver（hl）・Co（h2，hl）→

（Du（Ⅹ，y，hl）oRi（Ⅹ，y，h2）））

Froml15］，Wehavethefollowing［15’日15”】・

［15，］∀Ⅹ∀y∀hl∀h2（～Seller（Ⅹ）V～Buyer（y）V～Deliver（hl）V～Co（h2，hl）V～Du（Ⅹ・

y，hl）vRi（y，Ⅹ，h2））

［15”］∀Ⅹ∀y∀hl∀h2（～Seller（Ⅹ）V～Buyer（y）V～Deliver（hl）V～Co（h2，hl）V～Ri（y，Ⅹ，

h2）vDu（Ⅹ，y，hl））

［12’】and［15’】indicate

l16】∀Ⅹ∀y∀hl∀h2卜Seller（Ⅹ）V～Buyer（y）V～Deliver（hl）V～Co（h2，hl）vRi（y，Ⅹ，h2））

＝∀Ⅹ∀y∀hl∀h2（Seller（Ⅹ）・Buyer（y）・Deliver（hl）・Co（h2，hl）→Ri（y，Ⅹ，h2））

（foral1Ⅹandallyandallhlandallh2，IFxisthesellerANDyisthebuyer

ANDhlistodeliverthegoodsasrequiredbythecontractandthisConvention

ANDh2is“correlative”tohl，THENyhasaRIGHTtoxconcerningh2）・

Asitslegaleffectmeans“abuyerhasarightofreceiving（＝tObedelivered）

thegoodsasrequiredbythecontractandthisConventionfromaseller”，this

legalinterpretationisvalidfortheconceptoncontract・Inthesameway・We

examinetheotherarticlesonthisConvention（theconceptofparameterisex－

tended）．
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Article33＜extract＞‥Thesellermustdeliverthegoodsifadateisfixed

byordeterminablefromthecontractonthatdate．

（forallxandallyandallhlandallt，IFxisasellerANDyisabuyerAND

hlistodeliverthegoodsANDtisthedatefixedbyordeterminablefromthe

COntraCtOnthatdate，THENxhasaDUTYrelatetoyconcerninghlatt）

（PRIVILEGE‥aSellerhasnotalibertyfromclaimofabuyerconcerning

deliveryofthegoodsatthedatefixedbyordeterminablefromthecontracton

thatdate）

（RIGHT：abuyerhasarightofreceiving（＝tObedelivered）thegoodsfroma

Selleratthedatefixedbyordeterminablefromthecontractonthatdate）

Article34＜extract＞：Ifthesellerisboundtohandoverdocuments

relatingtothegoods，hemusthandthemoveratthetimeandplaceandinthe

formrequiredbythecontract．

（forallxandallyandallhlandallm，IFxisasellerANDyisabuyerAND

hlistohandoverdocumentsrelatingtothegoodsANDmisthetimeand

placeintheformrequiredbythecontract，THENxhasaDUTYrelatetoy

COnCerninghlfollowingm）

（PRIVILEGE：aSellerhasnotalibertyfromclaimofabuyerconcerning

deliveryofthegoodsatthetimeandplaceandintheformrequiredbythecon－

tract）

（RIGHT：abuyerhasarightofreceiving（＝tObedelivered）thegoodsfroma

Selleratthetimeandplaceandintheformrequiredbythecontract）

Inabovecases，loglCalformuluschangedbyRIGHTaresuitabletoactual

legalapplication，althoughlogicalformuluschangedbyPRIVILEGEhavealit－

tledifficultyinadaptabilityoflegalfacts・Butthesemeanlngisabletounder－

Standinthelightoflegalmatters．
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CASESTUDY2：“INTERNATIONALREGULATIONSFOR

PREVENTINGCOLLISIONSATSEA，1972”

Rule18＜extract＞；Apower－drivenvesselunderwayshallkeepoutofthe

wayofavesselnotundercommand・

Logicalformulaisasfollowing・

［17】∀Ⅹ∀y∀hl（Pd（Ⅹ）・Nc（y）・Keep－Out（hl）→Du（Ⅹ，y，hl））

Pd（Ⅹ）＝Ⅹisapower－drivenvesselunderway・

Nc（y）＝yisavesselnotundercommand・

Keep－Out（hl）＝hlistokeepoutofthewayof・

Inthesamewayofcasestudyl，Wegetthefollowing【181andl191・

［18］∀Ⅹ∀y∀hl卜Pd（Ⅹ）V～Nc（y）V～Keep－Out（hl）V～Pr（Ⅹ，y，hl））

＝∀Ⅹ∀y∀hl（Pd（Ⅹ）・Nc（y）・Keep－Out（hl）→～Pr（Ⅹ，y，hl））

（foral1Ⅹandallyanda11hl，IFxisapower－drivenvesselunderwayANDy

isavesselnotundercommandANDhlistokeep－OutOfthewayof，THENx

hasnotaPRIVILEGEtoyconcerninghl）

Asitslegaleffectmeans“apower－drivenvesselunderwayhasnotaliberty

fromclaimforavesselnotundercommandconcernlngkeeplng－OutOftheway

ofit”，thischangeoflogicalformulusfitstheactuallegalnavigationcustom・

［191∀Ⅹ∀y∀hl∀h2（～Pd（Ⅹ）V～Nc（y）V～Keep－Out（hl）V～Co（h2・hl）vRi（y・Ⅹ，h2））

＝∀Ⅹ∀y∀hl∀h2（Pd（Ⅹ）・Nc（y）・Keep－Out（hl）・Co（h2，hl）→Ri（y，X，h2））

（forallxandallyandallhlandallh2，IFxisapower－drivenvesselunder－

wayANDyisavesselnotundercommandANDhlistokeep－OutOftheway

of，THENyhasaRIGHTtoxconcerningh2）

Asitslegaleffectmeans“avesselnotundercommandhasrightasastand－On

vessel（＝gettheothervesseltokeep－OutOftheway）”，thislegalinterpreta－

tionisvalidforthewayofnavigationatsea・

Thuswecanfindoutnewlegalrelation（Oppositeandcorrelativerelations）

－68－



AStudyonLogicalFormalizationofHOHFELD，S

50‾FundamentalLegalConceptions

fromoneoriginallegalrelation・Similarly，Otherlegalconceptionscanalsobe

explained・Fromtheabovediscussion，WefindoutthattheHOHFELD，slegal

COnCePtionsarededucedbylegalreasoningandusedloglCaldefinitionsof

RIGHTandPOWER・Moreover，thisprocessoflegalreasoningisperfecton

deduction・ThusJuralrelations，Whichareconsideredeightlegalconceptions，

arearesultoflegaldeductionbytwocoreconceptionsattheviewoflegal

loglC・Itispossibletodeduceautomaticallybyanintellectualcomputeruslng

artificiallanguagelikePROLOGorLISP，becausetheselogicalformulusare

formalizedwithinpredicatelogic・Butthisformalizationhassomeproblems

COnCernlngnegationandcorrelativesymbol・Negativesymbolinthispaperis

thenegationinpropositionallogiC・Howeverthisformalizationmaybeakind

Ofapproximation・Further，COrrelativeoperatormaybecausedbyJapaneseex－

pressioningrammar．

5．Conclusion

Inthispaper，Wehaveexaminedthepossibilityandlimitationof

HOHFELD，smodelaswellasitslogicalformalizationforthesystematization

Oflawintheserviceoflegalreasoningbyanintelligentcomputersystem．

ThispaperhasacharacteristicthattheHOHFELD，slegalconceptionsisfor－

malizedlogicallybytheYOSHINOMODELbasedonpredicatelogicwithcom－

pleteness・ThislegaldeductionclarifiesthattheHOHFELD，slegalconcep－

tionsareredefinitedintermsofRIGHTandPOWERloglCally・Thusitisof

greatsignificancetoanalyzelegalnormsentencesbasedonformalization

loglCally・Ingeneral，eaCharticleoflawsandregulationsstipulatesonlya

legalrelationfromaviewpoint（e・g・incaseofarticleusingterm“DUTY，’，

therearelegalrelationsofotherlegalconceptions）．Thereforelegalrelations

beingnotstipulatedarededucedonHOHFELD，slegalconceptionsinpractical

－67－



海保大研究報告　第34巻　第2号－51

applications・Inthissense，legalloglCalformalizationofHOHFELD’slegalcon→

ceptionsisananalysisofsignificanceonlegalloglC・Moreoveritisusefulnot

onlytomakeclearloglCalstructureoflegalnormsentencesbutalsotoapply

forcomputerwhichhasaninfinitepossibility・

Further，theHOHFELD，slegalconceptionsthatareformalizedinthis

paperwastriedwithsimplecasestudiesconcernlngprivateandpubliclaw・

Butproperlyspeaking，itsvalidityshouldbeevaluatedbymorecasescom－

paredwithactuallegalpractices・Thisinvestigationisessentialtoacom－

puterizationoflegaldeduction，akindoflegalexpertsystem・ThelogiCalfor－

malizationinthispapermaypresentthebasisofthisemplrlCalresearch，in

otherword，aSCientificapproachoflegaldeduction・Withfulloptimism，We

waittomeetingotherapplicationsinthenearfuture・
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