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CHAPTER I 

EPISTEMOLOGY AND UNOBSERVABLE ENTITES 

Bas van Fraassen's conception of constructive empiricism has been 

outlined and explained in many different ways. Many have tried to show that this 

position is intellectually beneath that of realism or stronger anti-realist positions. 

The aim of this project is to separate van Fraassen's epistemic and metaphysical 

stances from each other. After this is accomplished, it will be clearer as to how it 

is that the epistemic and the anti-metaphysical aspects of constructive 

empiricism are relatively separable. However, this does not mean that there are 

not any problems with constructive empiricism. I will argue that the combination 

of the anti-metaphysics with the epistemoiogy is incoherent. These problems and 

issues will be sorted out at the end. 

The main point of constructive empiricism is to avoid the ontological 

excess of scientific realism. On constructive empiricism, it is permissible to 

withhold one's belief in or be agnostic with respect to unobservable entities yet 

still be of the opinion that the theory that employs these unobservable entities is 

empirically adequate. One may not believe that the unobservable entities that a 

theory employs actually exist but one may use the theory to "do work" in science. 

One can achieve all of this while avoiding instrumentalism. 



Van Fraassen denies that for theories to be good they must be literally 

true (realism). Rather he maintains that for theories to be good only that the 

observable components must be literally true (anti-realism). 

Let me just end by stating my own anti-realist position, which I call 
constructive empiricism. It says that the aim of science is not truth as such 
but only empirical adequacy, that is, truth with respect to the observable 
phenomena. Acceptance of a theory involves as belief only that the theory 
is empirically adequate (but acceptance involves more than belief). To put 
it yet another way: acceptance is acceptance as successful, and involves 
the opinion that the theory is successful - but the criterion of success is not 
truth in every respect, but only truth with respect to what is actual and 
observable. 

He prefers this because what one holds as tme carries ontological commitments. 

And he believes the only reasonable ontological commitments are to what is 

observable. He thinks that it is undesirable to commit ontologically to 

unobservable entities. This is because when one holds an opinion one accepts 

limits on what other opinions one can then continue to hold or accept in the 

future. More detail will be given to this position in later sections. 

Some of the main questions that will be answered from van Fraassen's 

perspective are: (1) what kind of justification does one need in order to "believe 

in" unobservable entities? (2) What kind of justification does one need to believe 

that unobservable entities exist? And (3) Is van Fraassen's idea of anti-realism or 

more specifically, constructive empiricism, epistemically and metaphysically 

sound? If van Fraassen's idea of constructive empiricism is not sound then what 

does it need to become sound? 

^ Bas C. van Fraassen, Laws and Svmmetrv (Oxford: Clarendon Press, 1989), 192-193. 
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Bas van Fraassen's Epistemic Stance 

To begin, an explanation of van Fraassen's epistemic stance towards 

theories and unobservable entities is needed. Roughly, it is as follows. To believe 

something is to be ontologically committed. When one has opinions about 

something, one may base ontological commitments either on the reasonableness 

of one's opinions or on one's evidential vindication. It is "safer" to wait for 

vindication because one does not run the risk of being unreasonable, i.e., holding 

contradictory or false opinions. If one waits for one's opinions to be vindicated, 

then one remains rational. 

Whether or not you were vindicated in a decision or action depends on the 
outcome it led to in the actual circumstances that obtained—much of 
which you couid not have known or reasonably expected. ... If your 
opinion is logically contradictory, you have sabotaged yourself in the worst 
possible way -you have guaranteed that your opinion will not turn out 
correct—but milder forms of self-sabotage are easily envisaged.^ 

When an opinion is vindicated the opinion is shown to "have been right" in some 

respect. It is either the case that the opinion was true of something, or sufficient 

justification has been given in support of the opinion. Sometimes evidence 

results in some probability of changing one's opinions or beliefs rather than 

vindication. 

Clarification of what is meant by belief, opinion, and the probability for 

changing either one's beliefs or opinions needs to be given. This will need to be 

done carefully so as not to confuse opinions and beliefs and there needs to be an 

^ Bas 0. van Fraassen, "Empiricism in the Philosophy of Science," in Paul M. Churchland 
and Clifford A. Hooker (eds.), Images of Science: Essays on Realism and Empiricism, with a 
Reply from Bas C. van Fraassen (Chicago: University of Chicago Press, 1985), 248. 
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explanation of how it is that one gains reasons or justifications for changing one's 

beliefs and opinions. 

Van Fraassen approaches rational belief and opinion probabilistically. On 

subjective and personalist theories of the foundation of probability, a person's 

rational set of beliefs and values is consistent with the probability calculus and 

utility theory. In particular, for a finite rational set of beliefs and values, a number 

of different probability functions P will be compatible with those beliefs while 

satisfying the axioms of the probability calculus and utility theory. From an 

epistemological or doxastic perspective, one can use the set of such probability 

functions P to delimit or characterize the person's rational belief structure.^ 

Probability calculus in some form is used to justify personal opinion. Since 

it is the case that personal probabilities concerning most anything are not sharp 

or concise values, we must put those probabilities into perspective. One can say, 

"I am as certain it will snow as I am certain that it will not snow." In this case, the 

individual in question does not have an opinion as to whether it will snow or not. 

However, if one says, "I am more certain that it will snow than I am that it will 

hail," then the personal probability for one's opinion of it snowing is higher than 

the personal probability for one's opinion of it hailing. There are no sharp values 

yet it is evident that there could be justification given such that one's opinion 

could be vindicated. The vindication will rely on the actual outcome of the 

weather conditions. 

^For a more complete discussion see B. De Finetti, "Probability: Beware of Falsifications," 
in H. Kyburg, Jun. and H. Smokier, Studies in Subjective Probability. 
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Given that opinions can be kept or changed, it is the case that one has a 

"store" of judgments. The set of probability functions P that govern this collection 

of judgments is one's representor. "The representor represents the class of 

judgments that are overtly mine. Each of my judgments limits the class further; 

so, for example, my judgments that A seems more likely than B limits 

membership in my representor to probability functions P such that P(A) > P(B)."'̂  

The representor is limited in its contents by what is entailed by the functions that 

govern currently held judgments of an individual. If one holds contradictory 

opinions, then one's representor is certainly non-empty and therefore does not 

meet the requirements of the probability calculus. This is because probability 

calculus has consistency conditions built into it. If this were not the case then one 

would be committed to accepting all the entailments from the contradiction. An 

individual in this circumstance would not have any rational judgments because 

contradictory opinions lead to universal acceptance. Likewise, if one does not 

accept all judgments that are entailed by one's representor then one's opinions 

are contradictory. "In deference to this construal of the notion, I can say that, if I 

deny a judgment entailed by other judgments I make, then my opinion is 

incoherent."^ What can be seen through this examination is that one starts with 

opinions that lead one to form judgments (provided that the opinions are 

vindicated or contra-vindicated). The functions that govern these judgments 

constitute one's representor. Given that the representor is consistent then one 

can form coherent beliefs. 

" Van Fraassen, "Empiricism in the Philosophy of Science," op. cit., 249. 

5 
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To give an accurate account of what van Fraassen's epistemic stance is, a 

brief sketch as to what it is to be rational follows. Van Fraassen cashes out the 

bounds of rationality as rooted in logical consistency and changing one's beliefs 

when one ought to. 

Regarding consistency, van Fraassen claims that one can only 

understand logic insofar as one understands the language that one is using. An 

individual can only know the limitations of logic if and only if the individual 

understands the language she is using. If there is only a minute amount of 

understanding then the limits of logic will seem very tight, however if the 

individual is capable of a broader understanding of language the limits of logic 

will seem expansive. This implies, according to van Fraassen, that logic is empty 

because the apparent "objective truths" and limits of logic can only be known 

through language. If one does not know or cannot utilize one's language, then 

logic will have met its limit. Logic itself then is empty because it relies on 

language.^ So, for there to be any consistency one must have a grasp on 

language so as to use logic to its fullest. In this way, one may be able to be 

logically consistent. 

Regarding rationality. Van Fraassen makes the claim that if one ought to 

change opinions, one can. "Secondly, for being rational, ought implies can 

(unlike, perhaps, in ethics). This I mean in the strong sense that self-policing 

must be possible, that you are not guilty of irrationality if you violate a standard 

Ibid., 248. 



you could not yourself have applied in time."^ Innocuous as this may seem, it will 

prove problematic in the context of when to make ontological commitments. His 

position is that it is unreasonable to hold opinions and make the associated 

ontological commitments unless they, in principle, can be vindicated. 

Van Fraassen purports to be merely characterizing rationality. Such a 

characterization would seem to be objective. This fits well with his normative 

account of anti-realism. However, later it will prove to be problematic. 

Anti-Realist Position 

If theories incur ontological commitments then how can theories restrict 

ontological commitments to what is reasonable? Anti-realism is van Fraassen's 

solution to this problem. 

Van Fraassen's anti-realism is tied to the semantic conception of theories. 

The semantic conception of theories holds that whereas theory formulations are 

linguistic entities, they refer to extra-linguistic models or theory structures. These 

models are the theory structure and are different from the theory formulation. 

These structures or models are then mapped on to the real worid. Mappings are 

relations between extra-linguistic entities and the worid. This differs from the 

syntactical Received View where the theory formulation was seen as the theory 

itself. The theory was a linguistic entity that referred directly to the real worid. 

This is why a change in the syntax of the theory or any other change in the 

theory formulation changed the entire theory. 

^ Ibid. 



On the syntactical Received View, instrumentalism was the only way to 

restrict the ontological commitments of accepting a theory. The semantic 

conception allows a way of restricting ontological commitment, anti-realism, that 

differs from instrumentalism. An explanation of what van Fraassen's anti-realist 

position is and how it differs from instrumentalism follows. Several important 

questions also need to be answered. (1) How does the semantic conception 

enable van Fraassen's position to relate to scientific realism? And (2) how does 

van Fraassen's position differ from the scientific realism position? 

Scientific realism attempts to produce theories where all the terms in a 

theory formulation refer to variables and all those variables correspond to real-

worid parameters, hence making ontological commitments. The theory is literally 

true when the behavior of those parameters corresponds to the regularities 

allowed by the theory. 

Both scientific realism and instrumentalism tie ontological commitment to 

reference. Terms that refer thereby carry ontological commitment. Realism 

requires all terms to refer and carry ontological commitments and 

instrumentalism says only some terms carry ontological commitments and those 

are precisely those that refer. Van Fraassen's anti-realism drives a wedge 

between reference and ontological commitment. Van Fraassen's anti-realism 

attempts to produce theories where all the terms in a theory formulation refer but 

only some of those variables' references correspond to observable real-worid 

parameters. 



He also drives a wedge between truth and the rational acceptance of 

theories. Van Fraassen claims that it is rational to accept theories because they 

are empirically adequate. The truth of theories is constrained by one's ontological 

commitments. It is irrational to accept theories as true if doing so entails 

unreasonable ontological commitments. The theory is empirically adequate when 

the behavior of those parameters, to which one ontologically commits, 

corresponds to the regularities allowed by the theory. Van Fraassen restricts 

those ontological commitments to observable parameters because he believes 

these are the only ontological commitments that can be vindicated, hence are the 

only ones that one ought to make. If all the variables in a theory correspond to 

observable parameters, then an empirically adequate theory is a literally true 

theory. Constructive empiricism is just ontologically restrained scientific realism. 

When the hypothesis is solely about what is observable, the two 
procedures amount to the same thing. For in that case, empirical 
adequacy coincides with truth. But cleariy this procedure leads us to 
conclusions about what the observable phenomena are like, which go 
beyond the evidence available. Any such evidences relates to what has 
already happened, for example, whereas the claim of empirical adequacy 
relates to the future as well.^ 

The difference between scientific realism and van Fraassen's anti-realism 

is in the doxastic scope of the theory. What this means is that when a theory is 

mapped (given a relation from a state space to the "real worid") there is a 

difference in what realism takes as its existing entities and what anti-realism 

takes as its existing entities in the worid. For example, the set of entities to be 

mapped for a realist might be [ai...am, bi... bn]. Where ai....am are observable 

^ Bas C. van Fraassen, The Scientific Image (Oxford: Clarendon Press, 1980), 72. 
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and bi...bn are unobservable. Each entity, observable or unobservable would be 

mapped and given a relation to something in the real worid. However, the set of 

entities to be mapped for the anti-realist would be only [ai...ani]. Only the set of 

terms referring to observable entities would be given a mapping relation to the 

real worid. According to van Fraassen, one is only ontologically committed to 

these mapped entities whereas one is not ontologically committed to those 

unobservable entities that are not mapped. 

When comparing anti-realism and instrumentalism there is a difference 

that must be made clear. Instrumentalism attempts to produce theories where 

observation terms refer to observable real-worid parameters and unobservable 

terms do not refer. The theory is instrumentally adequate if the observable 

regularities satisfy observable predictions or consequences of the theory. Anti-

realism attempts to produce theories where all the terms in the theory formulation 

refer to some abstract entity and some of those entities correspond to real-world 

parameters. The outcomes are (1) that instrumentalism produces instrumentally 

adequate theories and anti-realism produces empirically adequate theories and 

(2) that semantic truth is defined for entire theory formulations on anti-realism but 

not for instrumentalism, but (3) empirical truth is restricted to observable portions 

of reality for both. 

Epistemic Correctness 

Van Fraassen says that one ought to be epistemically correct when 

dealing with theories and their referents or science in general. 

10 



[So] I shall just conclude that it is, on the face of it, not irrational to commit 
oneself only to a search for theories that are empirically adequate, ones 
whose models fit the observable phenomena, while recognizing that what 
counts as an observable phenomenon is a function of what the epistemic 
community is (that obsen/able is obsen/able-to-us). ... But the point 
stands: even if observability has nothing to do with existence (is, indeed, 
too anthropocentric for that), it may still have much to do with the proper 
epistemic attitude to science.^ 

Epistemic correctness seems to be linked to the probability of changing one's 

opinions or beliefs about theories and the entities that they contain. Beliefs and 

judgments are probability assignments that rely on the consistency of one's 

representor. On the semantic conception, what one maps from the theory to the 

real worid determines one's ontological commitments. To be epistemically correct 

about theories, one's beliefs should cohere with those ontological commitments. 

Epistemic correctness demands that one should restrict beliefs and their 

ontological commitments to what can be vindicated; othen/vise, one's opinions 

are unreasonable. In this way, one can retain rationality. 

Van Fraassen gives an explanation of the probability of personal opinions 

and shows that the notion of probabilistic entailment is necessary. "The 

representor represents the class of judgments that are overtly mine. Each of my 

judgments limits the class further; so, for example, my judgment that A seems 

more likely than B limits membership in my representor to functions P such that 

P(A) > P(B)."'^° One is committed to those judgments that are satisfied by the 

representor, so there is probabilistic entailment. More accurately, the probabilities 

that refer to one's actual future set of beliefs are one's representor. The key 

' Ibid., 19. 
°̂ Van Fraassen, "Empiricism in the Philosophy of Science," op. cit., 249. 

11 



concept here is that beliefs are likelihoods of events happening. The judgments 

that one makes regarding beliefs must cohere with one's other judgments. If one 

is presented with a new judgment then one is committed to it just in case it is 

satisfied by all the same probabilities that all previous judgments have been 

satisfied by. This is a probabilistic coherence theory of judgment. If one is 

presented with a new judgment and it does not probabilistically cohere with the 

others then it does not get to be in the class of judgments that one calls one's 

own. Also, if one denies a judgment that is probabilistically entailed by other 

judgments then one is being inconsistent and making an incoherent judgment. 

In order to be epistemically correct one must accept or deny judgments 

based on coherence with other judgments and consistency within the probability 

calculus. When one is presented with a new judgment about a theory and the 

entities that it employs, one ought to evaluate the current judgments one has 

about it and determine whether or not acceptance or belief in the theory and its 

referents is probabilistically entailed by the judgments one has already made. 

Van Fraassen's theory of belief or opinions "makes probability theory the logic of 

epistemic judgment."''"' These judgments are those that constitute one's state of 

opinion. Keep in mind though that acceptance is not belief according to van 

Fraassen. 

With this new picture of theories in mind, we can distinguish between two 
epistemic attitudes we can take up toward a theory. We can assert it to be 
true (i.e. to have a model which is a faithful replica, in all detail, of our 
worid), and cal for belief; or we can simply assert its empirical adequacy, 
calling for acceptance as such. In either case, we stick our necks out: 
empirical adequacy goes far beyond what we can know at any given time. 

" Ibid., 247. 
12 



(All results of measurement are not in; they will never all be in; and in any 
case, we won't measure everything that can be measured.) Nevertheless, 
there is a difference: the assertion of empirical adequacy is a great deal 
weaker than the assertion of truth, and the restraint to acceptance delivers 
us from metaphysics.^^ 

The probabilities reflected by a coherent belief system are not unique. 

Various probabilities correspond to and satisfy the set that is the representor. 

This is the axiom of poverty. For the assignments of probabilities to judgments to 

be rational, one must (a) make one's judgments conform to the axiom of poverty 

and (b) adhere to the entailment condition. The entailment condition states that 

one must assign future probabilities in conformity with one's representor. 

Van Fraassen's conception of rationality is seen mainly as permission to 

assent to beliefs, opinions, or judgments: not an obligation to assent to them 

unless entailed by one's representor.''^ As far as judgments are concerned, there 

are not sharp probabilities for one to put into the probability calculus. There are 

multiple probability functions that will satisfy an individual's representor. The 

probabilities closure condition states that in order for one to be rational the 

representor must not be empty, one is committed to all the judgments satisfied by 

all members of one's representor (all those opinions that are entailed by one's 

other judgments). One must, with strict scrutiny, evaluate new opinions, beliefs, 

or judgments so as to avoid the potential outcome of irrationality. 

^̂  Bas C. van Fraassen, The Scientific Image (Oxford: Clarendon Press, 1980), 68-69. 
" Van Fraassen, "Empiricism in the Philosophy of Science," op. cit., 248. 
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CHAPTER II 

EPISTEMOLOGY AND ANTI-METAPHYSICS 

Epistemic Justification for Metaphysical Beliefs/Opinions 

This chapter's aim is to examine the metaphysical implications of van 

Fraassen's epistemic stance towards theories and unobservable entities. The 

first section will focus on what kind of epistemic justification one needs in order to 

have opinions or beliefs about the existence of unobservable entities. 

Van Fraassen claims, "Metaphysics is dead."""^ By this, he means that the 

ontologies that philosophy of science is dealing with are not somehow "read off' 

of the science, rather, ontologies are being "read into the science." ''̂  Given van 

Fraassen's views about metaphysics and the ontological mishaps in philosophy 

of science, there seems to be a need to explain how it is that we rationally can 

come to have beliefs about the metaphysical status of unobservable entities. We 

may also be able to ask how one can have beliefs about unobservable entities in 

an epistemically correct manner. The actual status of these entities may not be 

readily available; yet, there do seem to be metaphysical claims that are made 

that may not actually be warranted according to van Fraassen. 

The justification that one would need to be able to make beliefs about the 

metaphysical status of these unobservable entities would at least partially rely on 

the coherent judgments one has about the theory in general. It would have to be 

"̂̂  Bas C. van Fraassen, The Empirical Stance (New Haven: Yale University Press, 
2002), 1. 

^̂  Ibid., 8. 
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the case that a judgment about an unobsen/able entity would have to cohere with 

one's other judgments in order for one to avoid being irrational or incoherent. It is 

also the case that all judgments, opinions, and beliefs that are entailed by one's 

existing judgments, opinions, and beliefs must be accepted according to the 

probabilities closure condition. 

One's representor constrains judgments about observables. According to 

van Fraassen's position, having reasons orjustifications for accepting judgments 

about the existence of unobservable entities rarely occurs. Therefore, one's 

representor is unlikely to constrain judgments about unobservables. However, 

judgments do not have to always be justified in order for one's representor to 

allow them. This would often be the case for unobservables. The question that 

needs to be answered then is: Why if epistemic correctness allows one to hold 

beliefs about unobservables why shouldn't one? 

The answer to this rests in van Fraassen's notion of rationality. The 

probability of judgments that one has about the status of unobservable entities 

actually existing are seen as less likely to be true than the probability of one's 

judgments about observables existing. This is because there is empirical data to 

support one's beliefs about observables whereas there is not empirical data 

available for unobservables existing.""^ The probabilities are something like this: 

P(A) > P(B), where P(A) is the probability of some observable A existing, the 

judgment that A exists is vindicated, and P(B) is the probability of some 

"•̂  The reasons for this will be discussed in the next section. 
15 



unobservable B existing where P is a probability function allowed by the 

representor. 

Can judgments that theories are true be vindicated? A theory is formulated 

and one then makes judgments about the theory and its truth-value or empirical 

adequacy. If one wants to believe that a theory is true then one makes a 

judgment about that theory's truth-value. This judgment that one makes possibly 

can then be vindicated sometime in the future. Vindication occurs in two different 

ways. First, vindication can be the result of calibration. Perfect calibration occurs 

when the predicted outcome matches perfectly with the actual outcome. For 

example, if one is of the opinion that it will rain on Friday and it comes to pass 

that it actually does rain on Friday then one's opinion has been vindicated. The 

second kind of vindication is gain. This kind of vindication occurs in 

circumstances such as making wagers or bets. If after one has placed a bet one 

"comes out on top" or in other words makes money on the bet and has a net gain 

then one's bet or prediction has been vindicated.''^ 

According to van Fraassen, what can be vindicated about a theory are 

claims about the theory's empirical adequacy. But such vindication amounts to 

showing that the observable consequences of the theory are vindicated. Thus, if 

A are the observable consequences and B are the unobservable components of 

the theory, it is the judgment 'that A' that is vindicated. By the previous 

discussion P(A) > P(B). 

" Bas C. van Fraassen, Laws and Svmmetrv (Oxford: Clarendon Press, 1989), 157-158. 
16 



The reason that P(B) can never be higher than P(A) is because there is 

empirical evidence to support P(A). It does seem possible that both P(A) and 

P(B) couid be equal in circumstances where P(A) is false and P(B) cannot be 

supported. This is why van Fraassen's position allows for one to be agnostic. 

This ensures the agent the opportunity to maintain consistency within one's 

representor. Even if the theory about B is shown to be empirically adequate, this 

doesn't tell us anything about the truth of the theory nor does it vindicate 

judgments that B. Therefore, it is still in the interest of a rational agent to withhold 

belief in a theory until the theory is shown to be empirically adequate. When this 

happens then the agent can form a judgment about the theory and wait for 

vindication of that judgment. 

The Observable/Detectable Distinction 

Bas van Fraassen makes a distinction between obsen/ing and observing 

that. This is an important distinction when trying to determine the difference 

between an observable entity and an unobservable entity. The term observable 

is a vague predicate and when assigning observability there must be clear cases 

and clear counter-cases. 

A clear case of observability would be when looking out a window at the 

lawn. Provided that one is equipped with the terms used to describe or at least 

recognize the lawn, the lawn is an observable entity and one has observed that 

the lawn is there. However, if one is looking at a cloud chamber and recognizes 

that there is an ionized trail left by a micro-particle, the trail is observable but one 

17 



hasn't observed that the micro-particle left the trail. In this case, the micro-particle 

has been detected and not observed.^^ This is why van Fraassen says: "To 

accept a theory is (for us) to believe that it is empirically adequate - that what the 

theory says about what is observable (by us) is true."''^ Therefore, a theory that 

employs or makes use of detectables but not observables is not empirically 

adequate enough for us to accept it as a true theory. So, if the judgment that the 

theory with unobservable B being true relies only on an entity being detected and 

never observed then it may never be the case that establishing the empirical 

adequacy of the theory will ever lead one to form judgments about B that can be 

vindicated. 

A little more clarification of this discussion is needed at this time. A theory 

that refers to observables can either be empirically adequate or not. Therefore, 

one's judgments about the theory can be vindicated or not. Unobservable entities 

may be able to be detected. However, detectability isn't good enough to establish 

empirical adequacy. This is because empirical adequacy relies on observability. 

A theory that isn't empirically adequate cannot be accepted. Without empirical 

adequacy, one cannot form judgments about the truth or falsity of the theory and 

therefore one doesn't look for vindication. 

If we look at the experimental design that yields data about detectable 

entities it may become clearer as to why judgments about their existence may 

®̂ This is a paraphrase of a discussion of observability and detectability on pp. 16-17 of 
van Fraassen's The Scientific Image, op.cit. 

^' Bas C. van Fraassen, The Scientific Image op. cit., 18. 
18 



never be vindicated. This is because experimental design and theory 

development work together. 

If the above is correct, then the intimately intertwined development of 
theory and experimentation is intelligible from an empiricist point of view. 
For theory construction, experimentation has a two-fold significance: 
testing for empirical adequacy of the theory as developed so far, and filling 
in the blanks, that is, guiding the continuation of the construction, or the 
completion, of the theory. ... In all this, we can cogently maintain that the 
aim is to obtain the empirical information conveyed by the assertion that a 
theory is or is not empirically adequate.^" 

An experimental design may fit this description to some degree. 

(1) (2) (3) (4) 

Object -> Detector -> Transducer -> Observable output 

What is observable is the output (4) not the actual entity (which is presumably 

somewhere in 1,2, or 3.) If the vindication of an opinion rests on the eventual 

empirical adequacy of something that can never be established then it would 

seem as though one would be irrational to hold opinions about the existence of 

those unobservable entities. Judgments about the existence of an entity in either 

(1),(2), or (3) that rely solely on (4) for justification can never be vindicated. 

If one thinks of the P(B) being true as how likely one thinks that the 

proposition 'B is true' is true then, coherence is in the degrees of belief one has 

or the probability assignments one makes about the proposition. If P(B) is a 

proposition about the existence of an entity that is only detectable then truth 

judgments about the theory that rely on it are never going to be vindicated. 

However, judgments about a theory that rely only on propositions about 

observables could be shown to be vindicated. What has happened is that there 

°̂ Ibid., 74. 
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are constraints on the probabilities we assign to the degrees of belief. These 

constraints have been put in place in virtue of what our representor will or will not 

allow. As stated before, judgments do not need to be justified to be allowed by 

our representor but such judgments would not become vindicated. Thus, one 

may be agnostic and refrain from making a judgment at all. 

Relating Epistemolocv, Metaphysics, and Theories 

Explaining how this epistemic justification leads one to form opinions 

about the metaphysical status of unobservable entities is the focus of this 

section. This will include a discussion of 'belief in' and 'holding opinions about' 

the existence of unobservable entities and what that entails. This section will also 

include a discussion of the probability of and justification needed in order for one 

to change beliefs or opinions about the metaphysical status of unobservable 

entities. 

Believing in a theory, according to van Fraassen, entails an ontological 

commitment. If one believes in a theory then one believes the theory to be true. 

Given this, one also believes that the terms used in the theory refer to some 

existing entity in the worid. The ontological commitment is the commitment one 

has to the belief that something exists. 

To believe a theory is to believe that one of its models correctly represents 
the worid. You can think of the models as representing the possible worids 
allowed by the theory; one of these possible worids is meant to be the real 
one. To believe the theory is to believe that exactly one of its modes 
correctly represents the worid (not just to some extent, but in all respects). 
Therefore, if we believe of a family of theories that all are empirically 
adequate, but each toes beyond the phenomena, then we are still free to 
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believe that each is false, and hence their common part is false. For that 
common part is phraseable as: one of the models of one of those theories 
correctly represents the worid.^^ 

Merely holding an epistemically correct opinion about a theory, however, only 

entails that one is waiting for vindication of one's opinion. It is not the case that if 

one's opinion is not vindicated that one is then seen as having been wrong or 

irrational. It is just that one's opinion is unjustified. As for beliefs, it is just the 

opposite. It does seem that one is either wrong or irrational if it becomes clear 

that one has had false beliefs. 

The justification one needs in order to form opinions about the 

metaphysical status of unobservable entities includes coherence between and 

among existing and new opinions. If there is this kind of coherence and lack of 

conflicting or contradictory opinions, then one is justified in holding one's opinions 

and/or adding new opinions to the list of existing ones. If the question is about 

opinions concerning the metaphysical status of unobservable entities then one 

needs to determine the coherence of those opinions with the preexisting opinions 

one has about those entities. If there is not coherence between or among these 

opinions then one ought not add these new opinions. 

If one is to change one's opinions regarding a theory, one needs to have 

coherent opinions about the theory. 

First, when I express a judgment (express my opinion), I do not make an 
(autobiographical) statement but express an attitude. ... Important 
features are shared with such acts as promising or wishing and 
expressing intentions or commitments. ... Second, it is impossible to find 
propositions that experience "gives" one as evidence. ... The correct 
characterization of taking-as-evidence and its near relatives is this: I 

^' Ibid., 47. 
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accept a constraint on my posterior opinions. This constraint I attempt to 
satisfy, and a critique is possible of how and whether I satisfied it in 
realizing my opinion.... And the constraint can take many forms - it may 
merely be to raise or lower a personal probability (or to make it sharper or 
vaguer), to change an expectation value, and so forth - and not just the 
form of a new, full belief.^^ 

The judgments or opinions one has about a theory can be changed if the new 

judgment one is presented with is in accord with the constraints that have been 

put in place by one's existing opinions and or judgments. 

^ Van Fraassen, "Empiricism in the Philosophy of Science," op. cit., 251. 
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CHAPTER 111 

PROBLEMS AND POSSIBLE SOLUTIONS 

Uncertainties 

Van Fraassen's statement of constructive empiricism is this: Science aims 

to give us theories which are empirically adequate and acceptance of a theory 

involves as belief only that it is empirically adequate.^^ One of the intriguing 

uncertainties found in van Fraassen's development of constructive empiricism 

deals with the epistemic priority of observability. It is uncertain why observability 

gets a higher priority than detectability. Van Fraassen's reason for this seems to 

rest on what is necessary for a belief to be vindicated. However, it is uncertain as 

to why observability is necessary for vindication. It does seem as though there 

could be vindication in circumstances where detectability is all there is. Van 

Fraassen apparently does allow that one can rationally accept conclusions that 

go beyond observable evidence. 

There does remain the fact that even in endorsing a simple 
perceptual judgment, and certainly, in accepting any theory as empirically 
adequate, I am sticking my neck out. There is no argument there for belief 
in the truth of the accepted theories, since it is not an epistemological 
principle that one might as well hang for a sheep as for a lamb. A 
complete epistemoiogy must carefully investigate the conditions of 
rationality for acceptance of conclusions that go beyond one's evidence. 
What it cannot provide, I think (and to that extent I am a skeptic), is 
rationally compelling forces upon these epistemic decisions.̂ "^ 

^̂  Bas C. van Fraassen, The Scientific Image, op. cit., 12. 
2' Ibid., 72-73. 
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So the question is, when is it reasonable to accept conclusions that go 

beyond one's evidence? There seem to be two strategies that one could choose 

between in order to maintain rationality. The first is to allow belief of anything to 

the extent compatible with the degrees of beliefs about observables. The second 

is to only add beliefs when the belief is vindicated. Van Fraassen has cleariy 

chosen to abide by the second strategy. He does not say why this is preferred 

though; however, a plausible reason might go as follows: strategy one can 

unduly constrain new beliefs. There is a future danger of precluding subsequently 

vindicated beliefs. This includes ones based on observable data. The possibility 

of such future conflicts with observational beliefs does not occur on strategy two. 

Observability versus Detectability 

We only want to believe true statements. Only true beliefs are capable of 

being vindicated. In order to maintain rationality, according to the strategy that 

van Fraassen has chosen, one must wait for vindication of a belief before adding 

it to the collection one has of coherent beliefs, one's representor. 

The only things that can readily be vindicated are those that can be 

observed. This is because van Fraassen ties vindication to observation and relies 

on a definition of observability that says that observable does not only mean 'able 

to be observed' but it also includes the notion of 'by us as humans.' So, 

observability is not only privileged but also species specific. If something is to be 

observable, it must be able to be observed by humans. 
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...The human organism is, from the point of view of physics, a certain kind 
of measuring apparatus. As such it has certain inherent limitations-which 
will be described in detail in the final physics and biology. It is these 
limitations to which the 'able' in 'observable' refers-our limitations, qua 
human beings.^^ 

This suggests that whatever the human instrument can detect should 

count as evidence. A reasonable definition of detectability is as follows: That x is 

P is detectable by S under circumstances C if and only if S is in cognitive state Q 

and S would not be in state Q under circumstance C unless x were P. 

Detectability is not van Fraassen observability. For the circumstance C can 

involve perception-enhancers that van Fraassen obsen/ability disallows. 

Microscopes are an example. Why should van Fraassen observability, not 

human detectability, mark the limits of epistemic vindication?^^ 

To see that in some cases detectability may suffice as much as 

observability let us look at an example. Suppose (1) that an individual can 

observe with the naked eye phenomena A. (2) With only a little help, say with a 

low power microscope (10X to SOX) this same individual can observe A and B. 

(3) Now with a high power microscope (40X to 1000X) the individual can no 

longer observe A but can still observe 8 and can now detect C. (4) With an 

apparatus that is more powerful, something like an electron microscope, the 

individual can now detect both C and D. Van Fraassen discounts this kind of 

objection because he claims that a difference in degree is a difference. "Which 

objection I counter by reducing to absurdity the idea that a difference of degree is 

no difference. For on that account, everyone is poor, if a man has one penny, he 

^̂  Ibid., 17. 
®̂ This was formulated in a discussion with Fredrick Suppe on June 5, 2002. 
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is poor; and if a poor man be given a penny, he is still poor. I take no credit for 

this sorites sophism, and hesitate to give credit for the objection it refutes."^^ 

What needs to be shown though is that there is an epistemically significant 

difference between (1) and (2), (3), and (4). We certainly call case (1) a case of 

observing and we can see how case (2) might be able to be classified as 

observing also. It is not totally clear as to what makes (3) and (4) be not "good 

enough." If all van Fraassen is relying on is the definition of observability resting 

on the 'human measuring apparatus' then whether or not they qualify is purely 

definitional, depending on how one construes 'human measuring apparatus.' 

However, if we look again at the previous quote by van Fraassen the 

limitations are in range and resolution. So, because of overiapping ranges we 

can demonstrate that the microscopes are as reliable instruments as the human 

eye. Hence, the limitations of the human eye as an instrument are not 

epistemically significant.^^ The intrinsic limitations of an apparatus don't 

automatically become epistemically significant. 

One thing that distinguishes humans is our creativity and ingenuity. Part of 

that ingenuity is developing means for detecting phenomena outside the range of 

our human perceptual apparatus. This suggests a more expansive constructive 

empiricism that allows beliefs to be vindicated by detection as well as 

observation. It seems equally rational to disallow or remain agnostic when it 

comes to making ontological commitments to unobservables or undetectables. 

^̂  Bas C. van Fraassen, The Scientific Image, op. cit., 214. 
*̂ For other arguments that Van Fraassen's notion of observability does not mark a 

significant epistemic boundary, see Sara Volimer, "Scientific Observation: Image and Reality"; 
Ph.D. dissertation. University of Maryland, College Park, 1999. 
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Epistemoiogy Does Not Privilege van Fraassen's 
Observability over Detectability 

Van Fraassen needs to give an account of what is epistemically significant 

and why. The question then is; "What makes something epistemically 

significant?" Van Fraassen needs some basis for privileging his observability 

over human detectability. He sees two options: epistemoiogy or science. 

But the philosopher engaged in objectifying epistemoiogy must face a 
choice: either to become an empirical scientist and to forsake the greater 
traditional ambitions of epistemoiogy - or else to be content with an 
epistemoiogy that fails on the touchstone of leaving room for radical 
scientific and conceptual revolutions in certain areas.^^ 

It is unclear whether van Fraassen would favor an internalist, externalist or 

reliabilist epistemoiogy. What he does say is that he would opt for a combination 

of probabilism and voluntarism.^" We now show that none of these three 

approaches to epistemoiogy either jointly or separately privileges observability 

over detectability. 

On an internalist approach, the epistemic divide is between privileged 

sensory experiences, such as sense data, and the physical worid. What are 

epistemically problematic are extensions beyond sensory experiences. Hence, 

the physical reality represented in a perceptual image and that in device readouts 

are equally remote epistemically and justificatorily from the internal sensory 

experiences. Observation is not privileged over detectability. 

On a nonreliabilist-externalist approach, cognitive or sensory states are 

detectors of external affairs. The justification would be whether or not it meets the 

^' Bas C. van Fraassen, The Empirical Stance (New Haven: Yale University Press, 
2002), 81. 

^° Bas C van Fraassen, Laws and Svmmetrv (Oxford: Clarendon Press, 1989), 177, 362. 
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detectability condition given in section 2 and would not require that the individual 

know or be able to establish that this condition is met. Such epistemologies 

typically reduce observability to a form of detection and hence give no priority to 

observability over detectability. 

For reliabilism the only issue is how reliable the belief-forming 

mechanisms are and the burden of proof would be to show that humans never 

have reliable belief forming mechanisms involving matters outside the usual 

visual spectrum. If there can be unreliable belief mechanisms with respect to the 

observable then the observability does not mark a fundamental epistemic divide. 

One may say in response, "So what? That is all we need if the only reliable belief 

forming mechanisms are those that involve the observable or in other words, fall 

within the human visual spectrum." However, this does not seem to be the case. 

Everyday we rely on belief forming mechanisms that are the conjunction of both 

beliefs formed and based on observability and beliefs formed and based on 

detectability. This occurs in cases such as hairiine fractures of bone or in other 

cases where microsurgery is necessary. Thus, it appears that reliable belief-

forming mechanisms can be based on both observation and detection. Thus, 

some detection-based beliefs provide just as good vindication as observation-

based ones. 

On a reliabilist-externalist approach, there is nothing more to justification 

of a belief than forming a belief based on some reliable belief forming 

mechanism. The mechanism for van Fraassen would include adhering to the 

second type of rationality that he wants to maintain. So, as long as one's beliefs 
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are made in accordance with the idea that only vindicated beliefs, whether by 

observation or detection, get to be added to one's store of coherent judgments 

then one has retained rationality and used a reliable belief forming mechanism. 

Again, observability is not privileged over detectability. 

The Empirical Defense of Observability Privilege 

The bottom line is that none of these epistemological views give epistemic 

or rational priority to observability over detectability. Hence, if van Fraassen is to 

persist in his claim that there is a priority then it will have to be established on 

non-epistemic grounds. Van Fraassen suggests what those grounds should be. It 

is an empirical scientific matter. 

But the philosopher engaged in objectifying epistemoiogy must face a 
choice: either to become an empirical scientist and to forsake the greater 
traditional ambitions of epistemoiogy - or else to be content with an 
epistemoiogy that fails on the touchstone of leaving room for radical 
scientific and conceptual revolutions in certain areas.^^ 

On Van Fraassen's position, that means that the priority of observation 

over detectability will have to be established by observation, perhaps using an 

empirically adequate theory. I argue that observation cannot establish the limits 

of observability. Hence, it cannot establish the limits of rational belief formation or 

the limits of knowledge. 

Let us grant that sensory experience can demonstrate that specific facts 

or states of affairs are knowable. This, at best, allows us to delimit a range of 

knowable phenomena or states of affairs. But from the fact that some things are 

^̂  Bas C. van Fraassen, The Empirical Stance (New Haven: Yale University Press, 
2002), 81. 
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on the knowable list and others are not, nothing follows about whether things not 

on the list are knowable. 

Suppose observability is the limit of knowability. How could one establish 

that? One, minimally, would have to establish what are the limits of observability 

and show that things outside those limits are unknowable. This would require a 

theory encompassing observables and unobservables. According to constructive 

empiricism, only the observable content could be known. Specifically, one could 

not know anything about the unobservable, including the fact that observability is 

the limit of empirical knowledge. Van Fraassen's rationality calls for withholding 

any beliefs that cannot be vindicated by observation. Hence, van Fraassen 

should hold no beliefs involving observability being the limits of empirical 

knowledge. Hence, it is irrational for van Fraassen to privilege obsen/ability over 

detectability. 

Summary and Conclusion 

Van Fraassen's constructive empiricism and his notions of rationality 

taken together are incoherent. For to defend constructive empiricism he has to 

give priority to observability but to do so, that belief is irrational unless in at least 

one case he embraces the more permissive notion of rational belief formation. 
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