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Truth and Serving the Biological Purpose†
Feng Ye*
Since most human biological traits are selected by evolution, the semantic representation relation may also be selected by evolution, but obviously, false beliefs with survival value can arise in biologically normal situations. Therefore, there is a genuine puzzle. I first argue that teleosemantic answers to the puzzle offered by Papineau and Millikan are inadequate. Then, I offer an answer based on a structural theory of content proposed in a previous paper. It suggests that evolution selects only the content of the most primitive components of inner representations. Moreover, false beliefs with survival value for the entire bio-system can be biologically normal, because semantic content and truth is determined by a subsystem of the entire bio-system.
1. Papineau and Millikan on False Beliefs with Survival Value
Teleosemantics (Papineau, 1993; Millikan 1993, 2004; Neander 2004) tries to characterize the semantic representation relation between inner representations and external entities or states of affairs by referring to the biological functions of inner representations in serving the ultimate biological purpose of preserving genes. However, our commonsense intuition is that truth is not equal to ‘whatever that serves the purpose of preserving genes’, for there are literally false beliefs with great survival value even when the humans and environments involved are completely normal biologically. One of the major challenges for teleosemantics is to explain away this apparent counter-evidence against teleosemantics’ fundamental claims.

Papineau’s teleosemantics tries to characterize the satisfaction condition of a desire by referring to the biological function of the desire, that is, as the condition that the desire is evolutionally designed to bring about. Papineau (1993, pp. 61-65) admits that a coward’s desire to avoid any scratch in battle is harmful and evolution compensates it with the false belief that entering the battle will not get any scratch. That is a case where a false belief plus a harmful desire has survival value for the entire bio-system. This analysis of how evolution works is certainly correct, but it shows exactly that we cannot differentiate between truth and falsity by referring to the outcome of the entire bio-system alone. That is, we cannot differentiate between the cases where one has a harmful desire compensated by a false belief preventing the desire from being satisfied, and the cases where one has a healthy desire with a true belief bringing about the satisfaction condition of the desire, because they have exactly the same outcome for the entire bio-system. 
More abstractly speaking, the situation is this. We have a bio-system S, and intuitively, we recognize three related parameters b, d, and q for the system. b can take values ‘true’ or ‘false’, indicating that the system S is having a belief that is true or false; and d can take values ‘satisfied’ or ‘unsatisfied’, indicating that the system S is having a related desire whose satisfaction condition obtains or not obtains; and q can take values ‘good’ or ‘bad’, indicating that the desire is healthy or harmful. The problem for us is that the combination (b=‘true’ and d=‘satisfied’ and q=‘good’) may generate the same outcome for the entire system S as (t=‘false’ and d=‘unsatisfied’ and q=‘bad’) will generate. Therefore, by referring to the outcome of the entire system alone (i.e. whether or not it survives), we cannot differentiate between the two cases. 
It does not help to call one of the two types of cases ‘special cases’, because we cannot even divide all the cases into two different types without an independent characterization of ‘true’, ‘satisfied’, or ‘good’. If we had an independent characterization of ‘satisfaction condition’, then we could define a healthy desire as a desire that helps the entire system to survive when the satisfaction condition obtains, and similarly define a harmful desire as a desire that helps the system to survive when the satisfaction condition does not obtain. Then, we could further define a true belief as a belief that helps the system to survive when combining with a healthy desire, or as a belief that damages the system when combining with a harmful desire. Similarly, if we had an independent characterization of ‘healthy’, then we could define a desire’s satisfaction condition as the condition that helps the system to survive when the desire is known healthy, or as the condition that damages the system when the desire is known harmful. Moreover, if we had an independent characterization of ‘true’, then we could define a healthy desire as a desire that will help the system to survive when combining with true beliefs, and then we could further define the satisfaction condition of a desire. With any one of the three, we can characterize the others. However, we cannot get off the ground without any independent characterizations of any one of them.
Papineau (2003) suggests that a desire D represents the external condition X whose failure is a malfunctioning of D. ‘Malfunctioning’ here means a malfunctioning of a particular desire as a desire for something, not a malfunctioning of a desire as a component of the entire bio-system in the sense of not helping the entire bio-system to survive. For instance, not dead is a malfunctioning of the desire to die as ‘a desire to die’, but it is not a malfunctioning of the desire as a component of the entire bio-system in the sense of not helping the bio-system to survive. In the latter sense, the desire is actually not malfunctioning when committing suicide fails. Therefore, this ‘malfunctioning’ refers to something beyond the outcome of the entire bio-system. However, what does ‘the malfunctioning of a particular desire as a desire for the desired’ mean? It seems that it can only mean ‘the condition represented by that desire does not obtain’. Therefore, this characterization of desire is essentially circular. It cannot help us to get off the ground. 
This seems to indicate a general problem for this kind of teleological approaches. That is, if we refer only to observable and obviously non-intentional characteristics of the entire bio-system, e.g. its survival, then we cannot distinguish between different intentional inner states, namely, true beliefs plus satisfied healthy desires vs. false beliefs plus unsatisfied harmful desires. However, if we try to refer to some property of a particular intentional inner state, for instance, a particular desire’s malfunctioning as a desire for something, then it actually presupposes the representation relation and it does not really offer anything new in characterizing that representation relation.  

Millikan’s teleosemantic account relies on the concept of Normal mechanism or Normal explanation and the concept of semantic mapping function between inner representations and external world affairs (Millikan 1993, 89-90; 2004, Chapter 5, 6). It is alleged that the semantic mapping function is selected by evolution, and the evolutionally selected Normal mechanism guarantees that the consumers of the representations will exploit the semantic correspondences to generate responses with survival value. This appears to have reduced the semantic norm to the biological norm. That is, when Normal mechanism is working, there are no false beliefs with survival value and truth is just whatever that serves the ultimate biological purpose. This appears to be able to define truth by referring only to non-intentional characteristics of the entire bio-system (i.e. its survival), at least under the assumption that Normal mechanism is working.
However, it seems that this is based on an ambiguity in the concept of ‘Normal mechanism’. If a Normal mechanism is any mechanism that happens to be selected in the evolutional history in the universe, then intuitively it is obvious that there are false beliefs with survival value when Normal mechanism is working. These may include some literally false religious beliefs that encourage ethical social behaviours, or some superstitions that happen to protect people from dangers. One may claim that the mechanism is not ‘Normal enough’ in such cases. “Systems whose jobs were to distort certain beliefs would have to ride on more general systems whose jobs were to produce true beliefs” (Millikan 2004, pp. 86). However, if an accidental natural holocaust occurred and humans were extinct before another ‘more normal’ mechanism ever evolved, then this would be the ‘most normal’ mechanism in the universe. Now, if the ‘most normal’ mechanism that ever existed in the universe is still not ‘normal enough’, there must be some implicit and un-stated extra normativity condition in ‘being a Normal mechanism’. What could that be except for ‘being able to get truths, real truths, not just to help preserving genes’? This will be another interpretation of ‘Normal mechanism’, that is, a Normal mechanism is a mechanism that helps us to get truths when everything is Normal. If that is what ‘Normal mechanism’ means, then it is circular for characterizing truth. 
Resorting to some ‘ideal’ normal mechanism does not help either. What is the standard for being ‘ideal’? If Homo sapiens’ current biological status is still not ‘ideal’, what could make it biologically more ‘ideal’? Is it wiping out all other species so that human is the only species that survives, or is it instead living harmoniously with other species? Intuitively, the latter does not require humans to know many literal truths about nature. It may even require humans to know fewer truths about nature (considering the possibility of a human-made nuclear holocaust). Therefore, an unstated condition is still that an ‘ideal’ mechanism is a mechanism that helps to get more literal truths, not just to help humans to survive better. Resorting to ‘ideal’ presupposes some direction to project onto some ‘ideal future’, and any condition for characterizing that direction for our purpose here must guarantee that it gets more truths and is not just a religiously, ethically, or otherwise more desirable direction. That actually presupposes the concept of truth and it cannot be used to characterize truth. 
In general, to guarantee truth, we need a normativity condition that can exclude the cases of false beliefs with survival value as abnormal. The intuitive conviction that there is such a condition is perhaps right, but it actually comes from our semantic intuition that there is a distinction between true beliefs and false beliefs, independent of their effects on the entire bio-system. The problem for us is that we cannot state that condition without circularity, by referring to non-intentional biological conditions of the entire bio-system (e.g. its survival) alone. The situation is similar to Papineau’s case. If we had an independent characterization of ‘true’, then we could define ‘Normal mechanism’ as the mechanism that gets truths, not just the mechanism that helps the entire bio-system to survive (for an Abnormal mechanism can also help the system to survive combined with false beliefs). Similarly, if we had an independent characterization of ‘Normal mechanism’, then we could define truth as whatever we obtain under Normal mechanism, not just whatever that helps the entire bio-system to survive (for false beliefs can also do so in Abnormal situations). We cannot get off the ground without any independent characterizations of any of the two. 
Another idea could be that true beliefs with survival value are in some sense more stable than false beliefs with survival value. However, it is again unclear if one can offer a characterization of that stability condition in non-intentional terms, so that it can comeback to define truth. 

More generally, in sciences, we normally start with postulating internal structures and then refer to the structures to explain global behaviours of the system, for instance, a system’s degree of adaptability to its environments. We normally do not refer to global behaviours to characterize internal processes if we can avoid it, and if we have to do so, we will consider that branch of science immature. Behaviourism in psychology used to be that, but in contemporary cognitive psychology, we certainly prefer postulating internal neural or higher-level cognitive mechanisms to explain observed cognitive behaviours. The same perhaps applies to characterizing the semantic representations. It might not be true that it is logically impossible to characterize the semantic representation relation using teleological terms or other terms referring to the behaviours of the entire bio-system only. If referring to the survival of the entire bio-system alone cannot differentiate between the true and false beliefs, one might try to consider more characteristics of the entire bio-system. The real point is that it is perhaps a better scientific methodology to postulate the internal structures of inner representations and human cognitive architectures, and then use them to characterize the semantic representation relation and to explain how false beliefs with survival value can arise in biologically completely normal situations. That is, pursuing a structural theory of content is perhaps a better scientific methodology.
On the other side, the idea that some sort of biological normativity guarantees truths is not completely off the mark. At least for some simplest beliefs critical for human survival, such as beliefs involved in recognizing foods or immediate dangers, biological normativity should guarantee truth, for otherwise humans would not have flourished. The genuinely difficult question for a theory of content is to describe how exactly evolution selects truths for simple beliefs but truth in general can diverge from serving the biological purpose for complex beliefs. This also implies that we must characterize the contents and truth conditions of complex concepts and beliefs using terms other than teleological terms. Only with an independent characterization available can we identify when and where the two diverge.
2. A Summary of a Structural Theory of Content
Ye (2007) proposes a structural theory of content. It postulates structures for inner representations such as concepts, and postulates structural semantic mapping rules for characterizing the representation relation. Here I will give a brief summary of the theory. Then, in the next section, I will come back to explain the role of evolution in selecting the semantic representation relation according to this theory, and explain how false beliefs can also serve the biological purpose while granting that the basic semantic representation relation is selected by evolution.
According to the theory (Ye 2007), basic constituents of concepts are inner maps, which are like perceptual mental images. An inner map is composed of map points and map attributes on points. An inner map can represent an object (or more accurately, a 4-dimentional time-section of an object), with map points representing perceptually very small parts of the object. There are three types of map attributes on a map point. (1) Sensory property attributes represent the sensory properties of a small part of an external object corresponding to the map point, such as its colour, brightness and so on. (2) Absolute spatiotemporal attribute represents the spatiotemporal location of the small part relative to the body hosting the inner map. (3) Relational spatiotemporal attributes represent the spatiotemporal relations between two small parts. Map attributes are the simplest, atomic inner representations. The entire inner map represents (a time section of) an object in case the map points and the map attributes on the map points can be successfully mapped to the small parts of the object and their sensory properties, their locations relative to the body hosting the inner map, and their mutual spatiotemporal relations. Therefore, the content of an inner map is determined by some structural and compositional semantic mapping rules, together with the semantic mappings of map attributes as the most primitive inner representations. 
Concepts belong to a higher-level in the hierarchy of inner representations. A basic concept is a composition of inner maps, and basic concepts are in turn components of composite concepts. Most lexical concepts (e.g. PET, FISH) are basic concepts. The theory integrates the summary feature list theory and the exemplar theory of concepts (Murphy 2002; Laurence and Margolis 1999) and assumes that a basic concept consists of a list of summary features and a collection of exemplars. A summary feature is again a concept and can be a composite concept expressed by a linguistic expression. A summary feature represents a property of the things represented by the concept, including their perceptual or functional properties but not limited to these. An exemplar consists of a list of summary features (again!) and an inner map. An exemplar typically represents an object instance that one encountered and applied the basic concept before, in learning or using the concept. Typically, the inner map in an exemplar encodes one’s perceptual memory about the instance, and the summary features in the exemplar encode one’s conceptualized memories about other properties of the instance. For instance, my concept DOG may contain summary features such as ‘can bark’, ‘has four legs’ and so on, and it may contain an exemplar representing my neighbour’s dog, with an inner map representing its appearance and with the summary feature ‘belonging to my neighbour’ describing that instance. 

The theory assumes that a concept can have other meta-attributes encoding information about the concept itself, not the things represented. In particular, a concept has a meta-attribute indicating its type, namely, whether it is an essentialist concept, functional concept, perceptual appearance concept, or singular concept. The type of a concept decides its compositional semantic mapping rules.

Summary features and exemplars in a basic concept have weights assigned. The semantic mapping rule for a basic concept says that an entity is represented by the basic concept if it has the concept-level summary features and it bears some required relation with those object instances represented by the concept’s exemplars, with some sufficient total weight. The required relation depends on the type of the concept. In particular, for essentialist concepts, it is ‘sharing the same internal structure’. Therefore, if my concept DOG consists of some exemplars representing some dog instances that I encountered before (in learning the concept), then an entity is represented by my concept DOG if it shares the same internal structure with those instances. Note that the content of an essentialist concept is determined in two steps. First, the exemplars as constituents of the concept are mapped to some object instances, mostly based on the semantic mapping rules for the inner maps in those exemplars; then, the general content consists of whatever that shares the same internal structure as those object instances. 
Thoughts are composed of concepts. I will consider thoughts in simple formats only. For instance, ‘dogs bark’ expresses a thought consisting of two concepts DOG and BARK, which I will denote as <DOGs BARK>. Similarly, in the sentence ‘that is a dog’, the demonstrative ‘that’ actually expresses a singular concept (denoted by THAT) that consists of a single exemplar inner map representing an object located at some location relative to one’s body, for instance, the focus point of one’s eyes. Then, the sentence expresses a thought <THAT is a DOG> consisting of two concepts in that person’s mind.
Thoughts are the primary truth bearers. Two factors determine the truth-value of the thought <THAT is a DOG>. First, the semantic mapping rules determine the contents of THAT and DOG as an object and a category of external things. Second, the object and the category may or may not have some objective relationship, namely, that one is contained in the other. The thought is true if the object represented by THAT is contained in the category represented by DOG. Similarly, the semantic mapping rules determine the contents of DOG and BARK as two categories of external things, which may or may not have the objective inclusion relationship. Therefore, this is a correspondence theory of truth with the naturalized semantic representation relation as the correspondence relation. 
Moreover, note that the semantic mappings for concepts are partially realized by objective regularity in nature. For instance, for essentialist concepts, the semantic mappings are partially sustained by the objective internal structures of external things, which objectively extend content to things beyond the scope of our access. Truths can thus transcend human cognitive capability. 
This is only a brief summary. Details are in Ye (2007), which also shows that the theory can smoothly resolve the common problems for a theory of content, including the Twin-Earth problem, the Swampman problem, the Fregean problem, and the problems of indeterminacy, vacuity, disjunctive content and conceptual changes. 

3. Truth and Serving the Biological Purpose
Now, consider how evolution selects the semantic representation relation but misrepresentations can occur in biologically normal situations and can even serve the biological purpose. 
The semantic mapping of a sensory property map attribute is determined by the regular psychophysical causal connections between an external physical property and the brain neural state realizing the attribute. For instance, a photon of some wavelength hits retina will regularly cause some brain neurons to be in some state. Then, that neural state represents the colour. Similarly, as a neural-physiological regularity, neurons realizing an absolute spatial attribute play a critical role in controlling body muscles for eyes to focus on the represented location or for hands to access the represented location. This function of an absolute spatial attribute determines the represented location relative to the body hosting the inner map. See Ye (2007) for more details, including some supporting evidences from cognitive sciences for this. It seems reasonable to assume that such regularities in psychophysical causal connections and in controlling body muscles by some neural states all emerge as the results of evolution.  
To see a more accurate example, we must first note that, even in the most basic interactions with environments, inner representations involved are composite representations, not a single inner map attribute. Therefore, the semantic mappings of map attributes are not selected singly. For instance, a frog sees a black spot and responses with a jump and stretching out its tongue to grab it. The inner map induced by seeing the black spot may include a spatial attribute representing a location and a property attribute representing a (white-black) colour. It is a simple inner map with at least two attributes. Evolution selects frogs’ regular responses in such situations. Then, regular connections between the spatial attribute (realized as a neural state) and its control on the associated motor actions (for accessing the represented location) emerge as the results of evolutional selection, and so do regular causal connections between the external property (the black colour) and the property attribute (realized as a neural state). These are then the semantic mappings of those map attributes. Moreover, evolution also selects the correspondence between the composition pattern of the two map attributes (i.e. that they are on the same map point) and the composition pattern of the two characteristics of external things (i.e. that the represented colour is at the represented location). Therefore, evolution simultaneously selects the contents of map attributes, the compositional semantic mapping rule, and the content of the entire simple inner map. 
This also implies that misrepresentations will not occur for such simple inner maps in biologically normal situations, because the semantic mapping of the inner map is selected together with the semantic mappings of its attributes and the compositional semantic mapping rule in those situations. I will call such simple inner maps epistemically immediate representations. Evolution guarantees that misrepresentations do not arise for epistemically immediate representations in biologically normal situations. 
It seems that the semantic mappings of map attributes and the compositional semantic mapping rules for inner maps are stabilized and become genetically hardwired in some early stage of evolution. For instance, the regular causal connection between a sensory property of external things and its representing attribute as a neural state becomes a genetically hardwired psychophysical regularity, and so do the regular association between a spatial attribute and its controls on motor actions. The ccompositional semantic mapping rules are hardwired as some innate mental mechanism for composing attributes of inner maps. For instance, when two eyes see a black spot at some location, the mechanism connects the attribute representing the colour with that representing the location in some way to make them attributes on the same inner map point. Note that individual neural-physiological development and training are certainly necessary for such regular associations to appear on an individual human adult. The point here is that, for a biologically normal human adult, these associations are hardwired natural regularities, and misrepresentations that are common in completely normal human cognitive activities do not arise here.
These semantic mappings of map attributes and compositional semantic mapping rules then determine the semantic mappings of the entire inner maps, based on the structures of those inner maps. In other words, evolution does not select the semantic mappings of every inner map. It selects only the semantic mappings of the most primitive representations (i.e. map attributes) and the basic compositional semantic mapping rules. Misrepresentations for simple, epistemically immediate inner maps do not arise in biologically normal situations only because stabilizing and hardwiring the semantic mappings of map attributes and the compositional semantic mapping rules are accomplished through the selections of the contents of those simple inner maps in some early stage of evolution. After the semantic mappings of map attributes and compositional semantic mapping rules are hardwired, they completely determine the semantic mappings of all inner maps. For instance, suppose that one saw something a short moment ago but then forgets a part of it and uses imagination to fill in some missing map attributes in the inner map kept in memory. Then, whether the inner map represents anything is completely determined by the current structure of the inner map and by the hardwired semantic mappings of map attributes and the compositional semantic mapping rules. In particular, it is not determined by the functional effects of that (imagined) inner map for the entire bio-system.
For an essentialist concept, its content consists of things sharing the same internal structure as the object instances represented by the concept’s exemplars. Humans have a specific behaviour pattern in applying essentialist concepts. For instance, if they see that silicon chips are inside the appearance of a cat, they will refuse to apply their concept CAT to the object. Here, evolution selects the general mental architecture for labelling some concepts as essentialist concepts and for enforcing that behaviour pattern in applying essentialist concepts to external things, that is, to classify things under an essentialist concept by some hypothetical internal structure. This realizes the compositional semantic mapping rule for essentialist concepts. The contents of essentialist concepts and the truth of a thought involving them can reach beyond normal human cognitive capabilities, because the objective internal structures of external things. Then, misrepresentations are completely normal biologically. For instance, when one reaches the belief <THAT is a DOG>, one is ‘making a guess’ in a sense (see explanations below), in a completely biologically normal cognitive activity. The truth value of the thought is independently determined by the objective relation (of sharing the same internal structure) between the entity represented by THAT and the object instances represented by the exemplars of one’s concept DOG. 
To be a little more specific, we assume that there are two subsystems of human cognitive system working at two levels. At the lower level, a semantic subsystem determines semantic content and truth. The neural structures realizing regular psychophysical causal connections between neural states and the sensory properties of external things for determining the semantic mappings of property map attributes belong to this subsystem, so do the neural structures realizing the semantic mappings of spatial attributes. Similarly, the mechanism realizing the compositional semantic mapping rules for inner maps and the mechanism for labelling some concepts as essentialist concepts and for enforcing the specific behaviour pattern in applying essentialist concepts all belong to this subsystem. This subsystem is more stable and rigid. It is selected in some early stage of evolution and is genetically hardwired. It determines the semantics contents of inner representations partially by neural-physiological and psychophysical regularities among biologically normal humans, and partially by objective internal structures of external entities. The latter extends contents to things beyond the scope of human access.
Then, at a higher level, an advanced intelligent subsystem ‘guesses’ the existence of external affairs. ‘Guessing the existence of external affairs’ means a complex and heuristic mental process that moves a thought into one’s ‘belief box’. This is typically followed by some internal inferential process with the thought as a premise, and that typically results in deducing some conclusion and controlling motor actions accordingly, which may finally result in the satisfaction of a desire. This advanced intelligent subsystem is not always reliable. Namely, it does not always move true thoughts to one’s belief box. Misrepresentations occur when there are mismatches between the two subsystems, that is, when the higher-level intelligent subsystem moves a thought into the belief box, but the lower-level semantic subsystem determines the thought as false. 
Both subsystems are selected in evolution (including the social-cultural evolution), but they are selected separately, in different stages of evolution and for their different values for the survival of the entire bio-system. In particular, the advanced intelligent subsystem for guessing the existence of external affairs and inducing actions is developed later and is selected primarily for its values for the survival of the entire bio-system, not for its being able to guess truths correctly. Therefore, it can happen that, the advanced intelligent subsystem makes wrong guesses systematically for a special class of thoughts, but for some reason it has great survival value for the entire bio-system.
That seems to be the case for superstitions with good survival value. Consider the belief ‘leprosy is caused by contagious demons’. Our concept DEMON may include an exemplar with an inner map created by imagination. The inner map may depict a demon as a small human like creature with horns. The semantic mappings for attributes in the inner map, for instance, attributes representing the colours or shapes of the horns, are determined by the semantic subsystem. However, the compositional semantic mapping rules determine that the entire inner map matches nothing in the real world. Therefore, the exemplars in the concept DEMON represent no object instances. Then, the concept has an empty content and many beliefs with the concept as a constituent are literally false. Nevertheless, our advanced intelligent subsystem accepts these beliefs and induces beneficial motor actions (e.g. quarantine the patients) based on them. These beneficial effects for the entire bio-system come back to reinforce the advanced intelligent subsystem and result in systematic false beliefs with great survival value. 
The advanced intelligent subsystem is valuable because it allows executing more complex and heuristic procedures and it is easily influenced and improved by individuals’ experiences and can be transmitted and inherited through human social-cultural activities. It allows imaginations, or hypothesis-deduction style theory building. It is what makes human intelligence superior. The point here is that the truth value of a theory is determined by the semantic subsystem, by the hard-wired psychophysical and neural-physiological regularities among normal humans and by the objective regularities among external things, their internal structures, physical properties, and spatiotemporal relations. It is not determined by whether the theory has survival value.
In summary, evolution directly selects only the semantic mappings of the most primitive inner representations (i.e. inner map attributes) and the compositional semantic mapping rules. Then, these structurally determine the semantic contents of ordinary concepts and beliefs, independent of the functional effects of those concepts and beliefs. Truth for some very simple composite representations is guaranteed in biologically normal situations, because the contents of those simple composite representations are selected together with the selections of semantic mappings of the most primitive representations and their compositional semantic rules. There are two human cognitive subsystems working together and they may turn out to produce beneficial effects for the entire bio-system when they do not match, that is, when the advanced intelligent subsystem accepts beliefs that are false according to the semantic subsystem. 
With an independent structural characterization of the semantic content for ordinary concepts and beliefs, we can thus explain how false beliefs with survival value arise in biologically normal situations. One can even try to show that such cases are relatively less stable in some sense. On the other side, referring to the functional effects of an intentional inner state for the entire bio-system alone will not be able to differentiate between truth and falsity. Referring to the functional effects (or the malfunctioning) of a desire as a desire for something will commit to circularity. Similarly, referring to a normativity that can guarantee truth in order to exclude false beliefs with survival value will also commit to circularity as a definition of truth.
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