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Moreover, this relationship between descriptions
and actual process instances is formalised in the
semantics of such a language.

This picture shows that the different language
levels have an independent and autonomous
status; they do not depend on each other.




a lowerElevel description, different translations
can be made that have exactly the same effect.

m Therefore every description level is multiply
realizable in lower levels.
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ast Level: Traces
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@Eomponent=based Design
Seglic evel: Trace

ponenil:. State

AL AHONEESUIL(Ear stants, neg)

cssmEd((attery. empty, pos)

. -
: Micted(lights_work), neg)

; te ber ebserved(lights_work)

: obsenvation_result(light_works, poG)

; rejected(battery_empty, pos)

: assumed(battery_empty, neg)
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¢son and Pettit:

.;, JHrQr,f ‘Explanation (1)

E

" ANetion of higher-level explanation, meant for
speciallsciences such as Biology, Cognitive Science
" and Social Seiences.

For highér=leve
-

G occUrfec

properties F and G,
because F occurred

can be an adec
way:

Uate explanation in the following

F ensures ("‘programs for’) some lower-level

property P,

which causes a lower-level property

Q for which G is a higher-level description.

11




|5’ Jackson and Pettit:
Hroa.- BExplanation (2)

BecallsEN#Was fragile.

Here the higher-level property of being fragile
ensures or programs for the lower-level property of
having a specific type of molecular structure.




A B e som and Pettit:
- _Proc ram Explanation (3)

Yi\ceareligle) ie) Wis,‘l 988), to explain something is to
DrOVIGENIGnationenIts causal history . . . A program

N EXplanatiPINPIGVIGES al different sort of information . . . A
program, aeecoulit tells usiwhat the history miight have been.

It gIvesiielaE) iieliiie o) about the, history, telling us for
exalripIENHa NGy eleVartly similar sittuation, as in the
original sittiation itself; the fact that some atoms are
decaying means that there will be a property realized - that
Involving the decay: of such and such particular atoms -
which Is sufficient in the circumstances to produce radiation.

In the actual world it was this, that and the other atom
which decayed and led to radiation, but in possible worlds
where their place is taken by other atoms, the radiation still
occurs. " (Jackson and Pettit, 1990), p. 117




protensiy@li Brick tereyeball, the neurotransmitters

fromi, Optic eI VeNto motornerve, and so forth. *
(Dennett, 1991, p. 42




rECOgNIZESKEISHIICIONS: and. connections that folk

PSyGHOIGGYACILIIErR IUmPS together or leaves extremely

vague ...

Here again, however, we can expect that injection of some
neurobiological' details back into folk psychology would
fruitfully: enrichi the latter, and thus allow development of a
more. fine-grained olk-psychiological account that better
matches the detailed functional profiles that neurobiology
assigns to its representational states.

(Bickle, 1998), p. 207-208




7 j crlptlon Languages In
d' EIPLILEr Science

escription at ene level is multiply realizable
averallpossible lower-level descriptions.

= Deper@ingon a specific context (a specific
IMpIER: enta-t|on environment chosen), a
descrlptlon at a higher level can be translated
into a specific description at a lower level in an
automatic manner (local reduction relation).

Each level of description can be used to explain
a particular behaviour.




- i cription Languages In
~ w empUter Science

. P E
aSlnpriactice, explanations are considered more

LI EWRER expressed In terms of a higher
level of description.

= Due te the fact that reductions to lower levels
-
can be completely automated, the programmer
need notiave any knowledge of the lower
levels.




iEEsEeNestepPEol applicability, the
tween the relevant complex physical
d the conceptual descriptions of

th S been increased.

The success of this strategy was only possible
because of the development of high-level
modelling languages and supporting software
environments that enabled practitioners to work
on a high level of description without the need of
technical expertise of the lower-level languages.




ction relation, already established or
lished, between two theories and

thelr n_EIoI@gies and laws)

m  [he pragmatics related to reduction

(i.e., the use of an existing or to be achieved
reduction relation in scientific practice).




ysActUally Reduce Higher-level
DESCHPMBRS LONIOWET-Ievel Descriptions

entological simplification: less terms to
desgerive phenomena in the world

 2ASSLUMOEY 5SS assumptions on the world

-

INSIEL - moere insight in underlying lower level
mechanisms for higher level phenomena

Validity, empirical test possibilities at the lower level

transparency  abstraction principles have to be developed
within lower-level theory

genericity context and scope of application narrowed
down to the context of the local reduction




'J\/-‘S' slgher-level Descriptions in
Acditenrte llower-level Descriptions

|yI .addiﬁBnaI ontologies to improve understanding

 AssuUrnYtic sumptions on the world made more

4 derstandable

ISIEG mere insight from a conceptually higher level
PErspective

Validity, possibilities for verification and validation at
different levels

transparency analysis and design of more complex systems
possible

genericity wider scope of application




alisation Problem (1)

se P, P, ... are realizers of M.
it holds: X has P, — x has M.

For example, CSfiber activation (P5) implies pain (M).

However, would the converse
X has M= x has P,

be valid ?

The answer is 'no’: it may be the case that M is
realised by another P..

So, for no i can we have a biconditional law of the
form x has P, iff X has M; no identity P, = M. =
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W %allsatlon Problem (2)
@ nmg p055|b’1|w IS a bridge law of the form:
it V.

However n (unbounded) disjunction is not

consid Iegltlmate property that can be
expressed In the lower-level language.

Consider, for example, neurological properties of
dogs and electro-magnetical properties of robots in
one disjunction.




sAdetion Weakes: than reduction is needed.

~u Highertlevell properties are still dependent on or
determpined by lower level properties.

AOW ZASUPEVEnience,

Higher level properties supervene over lower
evel properties.




pttire Example

2
IC properties of a sculpture supervene over

operties.

indiscernable, then aesthetically
|_3|e=-

m Same physical properties, then same value as art.
m Determination or dependence without reduction.




reductionist physicalism.
ﬁ% ith both reductionism and

antireductionism (neither one is implied)




rty Prsuch that necessarlly if
, it has M.




iecallReductions (1)

TN - . |
Feduction Is asked too much, then with a bit

passtime context-specific reduction.

-

The 1aeais, stakting from supervenience, to identify

for each realizer P for M in which context it occurs as
a realiser.

This context is characterised as a structure




Jiecal Reductions (2)

—[[estricted bridge laws:

If O mental property M in organisms or
struct% e °, then the following holds as a

Matter o :

If anything Is a structure of type S, then

at any point in time it holds
has M iff S has P (shorter S — (M <= P))

29
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"/‘l Al Reductions (3)

Local ductio.n makes the multiple realisation
ardUmeEnt against rFeduction without power.

ﬁerhaps bIshsEll the reduction we need or could
Want; sliEsEn psychology can be reduced to human
neurophysloI@gV. See Computer Science.

If L is a psychological law, such a reduction would
tell'us how: it:can be derived from laws of human
neurophysiology in conjunction with the restricted
bridge laws.

It would tell us how psychology is biologically
implemented in human organisms.
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-~ / JecalfReductions (4)

=

D IS ECOMIPOSENCodNItive Science into a
MUMIDE ecies-specific areas ?

The instapeesor IVl are partitioned into one group for
each sﬁs. Within one group, the realizers (say P5)
have similar'causal power.

However, realizers (say P, and P:) of instances in
different groups will have different causal powers.

Does this undermine that M is one scientific kind ?

It seems that M is also decomposed into more
homogeneous properties per species.




= _maybe even within one organism over time

However, still sufficiently similar ?

No precise and exceptionless laws in Cognitive
Science can be expected ?

The success of a unitary Cognitive Science
depends on how similar the neurobiology of
different humans is.




