Causation and the Direction of Time

D. H. MELLOR

CT: the causal theory of the direction of time. 
‘|=’ means ‘entails’.  ‘<’ means ‘precedes’.  ‘’ means ‘causes or affects’.
S(p): I see that p.  Se: I see e.  Sf: I see f.  (Se<Sf): I see e before I see f.
C: conditions in which Se and Sf constitute a perception of the temporal order of e and f.
S(e<f): I see e precede f.  (Se Sf): my seeing e causes or affects my seeing f.
(1) S(e<f) |= (SeSf)
(2) C&(SeSf) |= S(e<f)
(3) C |= S(e<f)(Se<Sf)
(4) C&(SeSf) |= (Se<Sf)

Causal loop: e f... e.
ef is independent of e’s causes and f’s effects.
CE: the chance of effect f is greater than it would be in the circumstances K without its cause e.
ef in K  |=  e and f have intrinsic properties E, F such that laws give Fs a greater chance in K with Es than without.
An ef-replica: a K situation in which the chances of an F with and without an E equal f’s chances with and without e.
An e: an E (occurs) in an ef-replica.  A ~e: no E (occurs) in an ef-replica.
In many ef-replicas, k with es (e-replicas), k with ~es (~e-replicas), the chance of the m fs in the e-replicas being greater than the n fs in the ~e-replicas 1 as k ∞.
(1) Every ef-replica contains a causal chain linking its f  or ~f with its e or ~e.
(2) Every chain contains a j or ~j  such that fs always cause js and ~fs always cause ~js.
(3) In A chains, js always cause es and ~js always cause ~es; and vice versa in B chains.
(4) There are k chains with fs (f-chains), half A, half B; and k with ~fs (~f-chains) ditto.
(5) All the A f-chains produce es; the others ~es. Ditto for the~f-chains. So half the k es and half the k ~es are preceded by fs.
(6) For all k, the number m of fs in the k e-replicas = the number n of fs in the k ~e-replicas: the chance of m>n = 0.
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