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Conceptual conflict

cf. Hagiwara (JURIX ‘06)

gutlty N\ ~guilty — L
guilty N\ innocent - L
possible N\ tmpossible - L
human N car - L
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Assumptive facts

P — Q1,Q2,Qs.
Py Q27 Q3v Q4°

Py — Q1,Q2, Q3.
Py — Q1, Q2.

P3 — Q1,Q2, Q3.
—P3 — Q1,Q2,Q3.

Ve Py < Qla Q29 Qg(il?)
Py — Q1,Q2,Q3(a).
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Condito Sine Qua Non

“A caused B” if “if A had not happened, B would not
have happened.” (J. Glaser, 1858)

1. Lethal dose is 100mg.
2. A put 60mg.

3. B put 60mg.
4.1f A had not put 60mg, C' would not have died.

5. A is culpable for the death of C.
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Condito Sine Qua Non — cont’d

1. Lethal dose is 100mg.

2. A put 120mg.

3. B put 120mg.

4. Even though A had not put 120mg, C' would have died.
5. A is not culpable for the death of C??
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Occam’s razor

The more reasons are employed, the less plausible the re-
sult becomes.

U

We need to find the minimal explanation. (Economy of
reasoning)
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Which is the minimal explation?

® A120mg
® BlZOmg
® A120mg V B120mg

® A120mg OF B120mg
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Minimal explanation

® A120mg implies A120mg V B120mg-
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Minimal explanation

® A120mg implies A120mg V B120mg-
o If A120/mg caused Cy;cq, then Aq120p,4V B120mg Caused
Cdied !
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Minimal explanation

® A120mg implies A120mg V B120mg-
o If A120mg caused Cy;cq, then A120m4V B120mg Caused
Cdied !

o If yes, then Ai20mg V B120mg V D120mg V E120mg
caused C;.4- The cause is obviously too weakened.
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Formalization in Abduction

B Background theory
C Set of facts
O Observation

BUC =0

In our case,
B Known rules

C Possible causes
O Result

{A120mg O Cdieat Y {A120mg} F {Cldied}
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(i) C.S.Q.N. by Belief Revision

T x P: revision of T' by P, is the set of maximal consistent
subsets of T' U P including P.

Ex.
{a D B,a} x {—3} is either {a D 8,8} or {«a, 3}

First approximation: for any Sin BU{C«*{—-A}}, S [ O
(unless A, not O), then A is a cause of O.

4

In order to entrench B, we revise the above as: for any S
in Cx{BU{—-A}}, S~ O, then A is a cause of O. A
is a critical cause if there is no A’ such that A’ = A. 13
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Example 1

(B = {A120 D Cgied» B120 D Cdied}
¢ C1 ={A120, B120}

L O = Clyjed

A190 is not a cause.

( BUC1 | Cgjeq and

Cy1* (BU{—A120}) > BU{—~A120, B120}
| entails Cg;eq-

/N

A190 V Bigg 1s a cause.

(BUCT = Ciieq and

C1* (BU{=(A120V B120)}) 3
B U {—A120 A "B120}

| does not entail Cy;eq-

/N

Furthermore, A199 V Bi2g is a critical cause.
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Example 2

(B = {A120 D Cgied» B120 D Cdied}

q C2 ={A120V B120}

L O = Cljed

A190 is not a cause.

( BUC3 = Cyjeq and

C2 * (B U{—A120}) > BU {4120, A120 V B120}
| entails Cg;eq-

/N

A190 V Bigg 1s a cause.

(BUC, = Ciieq and

C2 * (BU{—=(A120 V B120)}) 3
B U {—A120 A "B120}

| does not entail Cy;eq-

/N

Furthermore, A199 V Bi2g is a critical cause.
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Problems of C.S.QQ.N.

Example 1 shows:

e Aio0 is not a cause though A should be blamed.

e Ai90 V Bjog is a cause.
e Ai90 V Bj2og is a critical cause.

Exmaple 2 shows:

e A{90 is not a cause.

e Aio9 V Bq9g is a cause.

e A1o9 V By9g is a critical cause.

e But if A19g is a cause, A129 V Bjog is also a cause.

C.S.Q.N. does not satisfy Occam’s razor.
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(ii) Solution by Minimal Abduction

( B Background theory
H Abducibles (a set of propositional formulae)
. O A propositional formula

E (C H) is an explanation iff
eBUEE=Oand BUE }~ L.
e E is minimal if for any E/ C E, BU E’ [~ O.

'\
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Example 1 — revisited —

When H = {A129, Bi20}, the minimal explanations of
O becomes {{Alz()}, {3120}}- That is,

either A199 or B1og is the minimal cause.

In other words, there are two minimal explanations.
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Example 2 — revisited —

When H = {A139 V Bj20}, the minimal explanations of
O becomes {{A120 V Bi2¢9}}- That is,

A120 V Bq9o is the minimal cause.
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Issue 1: Logical Implication and Causation

implies implies

A120 N\ Bigg > A120 A120 V Bi2g
CCL'U,SBSJ/ CCL’LLS€SJ/ CCL’U,SBSJ/
C C C*
(* but not minimal)
In our case,

A120 Dimplies (A120 V B120) Decauses Cdieds

But
A120 D Cyied-

cf. Deduction theorem: a - 3 <— F (a D B).
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Issue 2: Scope of a predicate

(A or B) put 120mg
VS.
(A put 120mg) or (B put 120mg)
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Issue 2: Scope of a predicate

(A or B) put 120mg
VS.
(A put 120mg) or (B put 120mg)

Ka(aVvB) 2 KpyaV Kgp
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Issue 2: Scope of a predicate

(A or B) put 120mg
VS.
(A put 120mg) or (B put 120mg)

A 5 AV B (substructural logic)
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Summary

e Formalization of C.S.Q.N. to clarify its paradox.

e Minimal explanation, to distinguish between disjunction
of causes and a disjunctive cause.
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