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sider the behavioral pattern of pearlfishes. They adapted the be­
havior of living in the respiratory system of the sea cucumber. They
emerge at night and feed, and return to their hosts in the day. This
pattern of behavior seems to have been selected for a defense against
predators. However, it has led to the degeneration of the fishes'
mechanisms to defend against light radiation. Their eyes have re­
duced and their integumentary pigments, as well as other defenses,
have been lost.H It has now become a function of the behavior
pattern of the pe:arlfish to inhabit their nosts to avoid light radiation.
Although the behavior pattern was originally selected for defense
from predators, it has now acqUired another function. Hence, selec·
tion processes are not necessary conditions of function acquisition.
As long as the appropriate means-ends relation to a goal-state is
instantiated an allribution of function is warranted. (Of course, the
dependency upon the feedback information must also be satisfied.)

To see that selection processes are not sufficient for attribution of
function, think of the vestigal organs which have lost their functions
- such as the appendix.

A theory of function attributions based upon selection processes
is very close to the goal-state view. It is close since the feedback
mechanism of the goal-state theory will include both intentions and
desires in the description of the conscious design of artifacts (where
appropriate). It will also include selection processes in the descrip­
tion of the causal feedback loop which leads to the acquisition of
biological functions. However, a theory of function attributions
based purely on selection processes would be too restrictive and it is
this feature which I have tried to capture in the reasons which Ihave
cited for rejecting the theory.'·
Objection*1. Someone will no doubt object to the goal-state view in
the following way: "Surely there must be cases where x does y, in 5,
and y leads to S's OutpUlling 0, but 0 is not a goal-state for 5 and we
still attribute to x the function y." For instance, it seems perfectly all
right to attribute to the ozone layer the function of filtering radiation.
In order to handle such attributions, one must either show that there
is a go;,.l-directed system, e.g., the biosphere, for which this is a
goal-state. or claim that properly tutored intuitions would reject such
i1ttribUlions. I shaJltake the latter route. Why does it not sound odd to
attribute to the ozone layer the function of filtering radiation/It may

26 ~N~" a'Sumenll again•• ~Ie<:tion theory as determining the I"ncrion'
of biological N.atu,es 18J.
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be that "~ find the attribution of functions to items like the ozone
layer plausible be<ause we are influenced by its effects on goal.
directed systems like ourselves. After all, the ozone layer's filtering
radiation certainly contributes to the goal-states of survival and re­
production in biologiul systems. It may be this conjunction with
goal-directed s~tems which makes function anributions of this sort
appealing. Would we. e.g., find the ascription plausible il there were
an ozone layer around Pluto and we knew that there were no goal­
directed biological systems on P1utor If not. I suggest it is only due to
the connection between the ozone layer's filtering radiation. and our
reaching certain goal-states, which lends plausibility to such auribu·
tions. Since there is no causa' dependency - in a goal-directed
system _ between the filtering and our reaching certain goal.states.
we may (when intuitions are tutored) come to withhold auributions
of this kind.
Ob;ection ::#:3. In some systems there will be parts. structures, to

( which we ascribe functions which do not depend on a feedback
circuit for their continuing to perform their operations. Does that not
show that to ascribe a function to astructure does not require that the
structure would not be performing its operation if it were not part of a
causal feedback loopr In a heating system the sensor which monitors
the room temperature would continue to perform its function even if
it were not in a goal·directed system, not in the feedback loop of the
heating system. That is, If its function is to monitor room tempera­
ture, it would have this function independently of occurring in a
feedback system.

In one sense. I would deny that a bimetallic strip or a container of
mercury would have the function, independently of any goal­
directed system, of monitoring the room temperature. Any ther­
mometric device only acquires its function as a thermometer by
being conjoined with a goal-directed system which employs the
device. Jt is true that the expansion and contraction 01 a container 01
mercury is not dependent upon its being conjoined with a goal.
directed system. It is false, however, that the expansion and contrac·
tion of the mercury can plilya functional role without being con­
joined with a goill-directed system. So, initially. the sensor in the
heating system only ilCquires its type of function by going through the
feedback loop of the heating engineer.

After the sensor is installed in the system, the fact that it can
continue to perform its function (registering temperature) indepen­
dently of a feedback circuit (that the thermometer continues to pro­
cess information independently olthe output 01 the heater) requires
us to modify our analysis. Once a system acquires a function, it may
be necessary to ascribe functions to structures within that system as
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acquired functions. First the system acquires its function by having at
least some of the components of the system meet the conditions of
the analysis, then other parts of the system may acquire functions
derivatively by virtue of the role they play, The mercury switch ac­
quires the function of a sensor, derivatively, by the role it plays in the
heating system. But the crucial first step in the heating system's
acquisition of a function is that the system would nOI output heat if it
were not for the feedback loop in the control system.
Objection *4. There is a certain amount of intensionality involved
when we make lunction attributions. The goal-state view of functions
cannot capture this intensionality since if the function of x is to do y
and y leads to output 0, then when y - y', y' will lead to output 0, but
it may be false that the function of x is to do y'. II we build a paltern
recognition computer and we want the computer to detect leiters of
the alphabet (output 0) and we install aparticular feature detector for
each )etler (where x is a feature detector!. then the function of the
detector x may be to detect the letter Q (which activity is y). Yet, we
know that the letter Q is the seventeenth letter of our alphabet and it
is false that the function of the feature detector is to detect the
seventeenth letter of our alphabet."

The goal·state theory must be able to explain why (1)

(1) The function of the feature detector is to detect Qs

is true, while (2)

{2) The function of the feature detector is to detect the
seventeenth letter of the alphabet

is a false attribution. let us assume that we build this device so that it
detects Qs by analy.<:ing their physical configurations. When this is
so, we will say that (2) is false because, although it is undeniably true
that if the device detects a Q it detects the seventeenth letter of the
alphabet, it is not in virtue of aQ's being the seventeenth letter of the
alphabet that the device detects it. Rather, it is in virtue of a Q's
having the physical configuration which it does that the device de­
tects it. That is, we have set up the mechanism sothat it is theevent of
an item's having the physical configuration of aQ (its being aQj that
triggers the mechanism and not the item's being the seventeenth
member of a series. It is the event of the Q's having the physical

27 Th;s e.ample waS suggested 10 me by Fred D,et,ke.
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configuration it does which causes the mechanism (given its internal
configuration) to detect and output a "Q" when shown a Q.

We can show how to explicate the intensional nature 01 functional
contexts in this way without making explicit use of the fact that
function attributions are only applied to goal·directed systems, This
is clear in the above case, but let us also examine a case where we
need to appeal to the goal of a system. If (3)

(3) The function of the heart is to circulate the blood

is true and it is also true that circulation of blood is Harvey's favorite
bodily function, it docs not follow that (4)

(4) The function of the heart is to perform Harvey's favorite
bodily function

( is true. (And (4) seems false even though when the heart circulates
the blood it does perform Harvey's favorite function.)

We can handle the latter case by maintaining that if the heart has
the function of circulating the blood, then circulation causally contri·
butes to an output a for which the system is directively organized.
let us suppose that output 0 is identical to the process of carrying
nutriment to the cells and removing wastes. Then, it is in virtue of
some property P, of circulation, that this process is able to be carried
out. However, that property is not the property of being Harvey's
favorite bodily function, P'. ForP' is not of the sort which could enter
into the appropriate means-ends (causal)relation with respect to out·
put O. Being Harvey's favorite bodily function is not causally relevant
to the circulation of the blood's being able to carry nutriment to the
cells and remove wastes. Thus. we cannot accept (4) as a true function
attribution. This example shows that we can account for the inten·
sionality of functional contexts where we have substitution of
codesignatlng terms for y in statement 01 the form "the function of x
is y." We can do it simply by detailing the intensionalityofthe causal
relations involved. In this way we explicate how the intensionality of
functional contexts can readily be assimilated to the intensionality of
causal contexts. Understood in this way, intensionality poses no
spedal problem for the goal-state theory of function attributions."

August 1978

28 I wish 10 Ihank Berent fnc, fred Dretske, and Elliott Sot>er for man) helpful
discussions and sugge,tion. which influenced my Irulmenl of funct;on
attribution,.
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