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Abstract:

“Presupposed Ultimate Fact Theory” is a theory of decision making by judges in civil

court. This theory attaches “burden of proof” to each ultimate fact in order to make a decision even

if the fact is “non liquet”, that is, the state which we cannot conclude that the ultimate fact is true

or not even after considering all available pieces of evidence. We are implementing “Presupposed

Ultimate Fact Theory” by using a correspondence between the burden of proof and “negation as

failure” in logic programming. This paper reports an implementation of knowledge representation
language PROLEG (PROlog-based LEGal) for “Presupposed Ultimate Fact Theory”.
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prove(S,P) goal set S; party P;
begin
if S == 0 return(true);
select an atom A € S
if A is an ultimate fact s.t. D0 000 (F) or OO (F,opposite(P)) isin a factbase
and F' is unifiable with A then
begin
S := 8 — {A}; return(prove(S,P))
end
else if A is an intermediate concept then
begin
select a rule H < By, ..., B,
whose head matches A with H by most general unifier 6;
if such a rule does not exist then return(false);
select 0 s.t. alleged_and_having_evidence((By, ..., B,)0,P) returns d;
S:=(S—{A}U{By,..., B,})05;
if prove(S,P)==true then
begin
for every 0000 (G,E) s.t. AfJ is unified with G by most general unifier n
if prove({ E0dn},opposite(P))==true then return(false)
return(true)
end
end
else return(false);
end

alleged_and_having_evidence(S,P) goal set S; party P;
begin
if S == 0 return(e); /* ¢ is an empty substitution. */
select an atom A € S;
if A is an ultimate fact s.t.
(00 (F,P)and D000 (F,P))or 00O (F,opposite(P))
is in a factbase and F’ is unifiable with A by most general unifier  then
begin
S:=5—-{A};
0 = alleged-and_having evidence(S,P);
return(6J)
end
else if A is an intermediate concept then
begin
select a rule H < By, ..., B,
whose head matches A with H by most general unifier 6;
if such a rule does not exist then return(false);
S:=(S—{A}U{By,...,Bx})b;
0 = alleged_and having evidence(S,P);
return(69)
end
end

O 1: Algorithm of PROLEG Meta-Interpreter
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