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When applying a learning system to “real world” domain, we must face with the
imperfect domain theory problem. One strategy for handling this problem is to use
abduction. Abduction is an important inference process underlying much of human
intelligent activities. However, one problem which frequently surfaces when applying
abduction to imperfect domain theories is the multiple explanation problem. The
multiple explanation problem occurs when some information is missing and must be
assumed.

This paper proposes an integration of both abductive explainer called CMD /A-E,
which solves the multiple explanation problem by using coherence metric to choose
among the possible explanations, and assumption based refinement system called
ABR, which maintains consistency among the chosen explanations by managing
assumptions generated by CMD/A-E.
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gt {wgt (mercury),wgt (m_c))

C ine (mercury, compo_of {air),m ¢)
df (cont (mercury, compo_of (air))
df (product (m_c))
a{compo (m_c, [mercury,compo_of (air)]))

a{eq([wgt {mercury! ,wgt (compo_of {air)}},wgt{m_c)))

coherence metric = 0.0313

X 10: Fr UWHERIC &L 2 B0

LEROBHIEWKEFELEZVWDOT, UBG I
Lo T—EENT, FrLVHERERELS.
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1. abductive explainer 2 BV TWBH DT, HHi
HEBPIAEEREEThHEI LTI &
2w,

2. coherence metric # FV T, RAHERINMHE I
LTS,
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B1ib :

B2

B3a :

B3b :

B4a :

B4b

Bé4c :

B4d

BS

A.2
F1 :

F2

F3 :

F4 :
F5
F6

F7

FRI AR

backward-chaining rules

ds(wgt (obs_obj(A)), neg):-
chem_chg(4, B),
1t (wgt(a), wgt(B)).
ds(wgt (obs_obj(A)), pos):-
chem_chg(4, B),
gt (wgt (), wgt(B)).

: chem_chg(4, B):-

proc(P),
act(P),
chg_into(4, B).

gt(wgt(4), wgt(B)):-
combine(A, C, B),
eq([wgt(A), Wgt(C)], wgt(B)).

1t (wgt(A), wgt(B)):-
combine(4, C,
eq([wgt(h). wgt(C)]
1t (wgt (C), wgt(D)).

gt(wgt(4), wgt(B)):-
cpx(4),
ctn(A, C),
wgt_sign(C, neg),
ds(qty_in(A, C), neg).

[vgt (B), wgt(D)1),

: 1t(wgt(4), wgt(B)):~

cpx(B),

ctn(B, C),
wgt_sign(C, neg),
ds(qty_in(4, C),

gt(wgt(4), wgt(B)):-
cpx(B),
ctn(B, C),
wgt_sign(C, pos),
ds(qty_in(a, C),

pos).

pos).

: 1t (ugt(4), wgt(B)):-

cpx(A),

ctn(4a, C),

wgt_sign(C, pos),
ds(qty_in(4, C), neg).

: combine(A, B, C):-

cont (A, B),
product(C),
compo(C, [A, Bl).

forward-chaining rules

cont(A, compo_of(B)):~
srd(A, B), cpd(B).

: combustible(X):-

proc(combustion(X)),
act (combustion(X)).

calcinatible(X):-
proc(calcination(X)),
act(calcination(X)).

ctn(X,phlogiston):-
combustible(X).

: ctn(X,phlogiston):-

calcinatible(X).

¢ cpx(X):-

ctn(X, _).

: product(X):-

chg_into(_, X).



B

C1

c2 :

Cc3

C

FETF—2~N—-X

¢ contradict:-

spl(X), cpx(X), atom(X).
contradict:-

chem_chg(X, X), atom(X).
contradict:-

wgt_sign(X, pos),

wgt_sign(X, neg),

atom(X).

BHASESJIURREEE

C.1 KEROMEE

s .
ds(wgt (obs_obj(charcoal)), neg).
DT 5
srd(charcoal, air).
chg_into(charcoal, ash).
product (fixed_air).
proc(combustion(charcoal)).

act (combustion(charcoal)).
cpd(air).

C.2 KEEDHhfE
BREE .

ds(wgt (obs_obj(mercury)), pos).
RiREE

srd (mercury, air).

proc(calcination(mercury)).

act(calciration(mercury)).

chg_into(mercury, m_c).

cpd(air).

B B
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