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Introduction 

Does scientific inquiry require value1 judgements? One instinctual response is that it does not: we 

may well think that the ideal scientist would make no value judgements at all. However, this may be a case 

of over-generalisation from cases where value judgements are a bad thing. It is easy to cite influences that 

ought not to have an effect on scientific reasoning, such as egotism, attachment to an ideology or political 

expediency, but that does not prove that all values should be excluded from scientific inquiry. 

This idea that the ideal scientist is a kind of valueless robot perhaps comes from the observation 

that human beings are vulnerable to fallacies such as wishful thinking. Life and logic teach us that it is a 

fallacy to argue that something is the case just because we want it to be the case. To preserve the grain of 

truth in this insight, perhaps we should say that an ideal scientist would refrain from certain kinds of value 

judgement. 

A philosophical tradition has arisen in the 20th Century which holds that there are distinctive 

scientific values. The ideal scientist, say these philosophers, is someone whose decisions are dominated by 

epistemic values2, such as the values of truth, information or explanatory power. These are in contrast to 

other personal or social values which motivate against those goals, which are the non-epistemic values. The 

present work looks at the various kinds of connection between value and (professed) belief. In particular, it 

looks at 

i) how we can define epistemic values and non-epistemic values, 

ii) how we can separate non-epistemic values into biases and more benign values, and  

iii) how we can apply the epistemically motivated/ non-epistemically motivated 

distinction to people, utterances, inquiries, means of persuasion and other sorts of 

thing. 

One question about this distinction is whether there is a fact of the matter. To address this, I will 

be arguing for a series of conditional statements of the form “If there is a fact of the matter about X, then 

there is a fact of the matter about Y”. For instance, if a reasoning agent fulfils certain assumptions, then 

there is a fact of the matter about how epistemically motivated they are about a particular issue, and from 

this it follows that there is a fact of the matter about how much they desire information about that issue. 

Another question is about the significance of the distinction: what do we gain from asking 

whether people, utterances and other sorts of thing are epistemically or non-epistemically motivated? Is it 

good to be epistemically motivated or bad to be non-epistemically motivated, and if so in what sense?  

With our formal model, we can assume that a reasoning agent is epistemically motivated and see what 

follows. Then, by assuming non-epistemic motivation, we can draw out a different set of consequences for 

                                                           
1 “Value” is meant here in the sense of “desirability” or “worth”. This question could be 

understood as “is it necessary for a scientist to desire things?” 
2 Italics will be used throughout the thesis to indicate technical terms that are being introduced or 

defined. 
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comparison. In so far as one views the consequences of value bias to be undesirable, one then has an 

argument why value bias itself is undesirable. 

In this way, the central distinction of the thesis will be compared to other useful distinctions. In 

particular, I will be arguing that the best way to make the distinction between scientific rationality and 

pseudo-science – the traditional problem of demarcation – is in terms of values; i.e. in terms of the social 

and personal reward structure that applies to the inquirer. Although it is possible that there are indefinitely 

many epistemic utilities, I will also be arguing that many if not all of the epistemic values which 

characterise scientific rationality can be reduced to the value of informative truth. Though this argument 

will not be convincing if the reader does not share my definitions of, say, diverse evidence or simplicity, it 

at least illustrates a method for reducing epistemic utilities to the value of informative truth. 

 

The mathematical model used will be very basic, but there will be some discussion of how the 

same methods could be used to identify epistemic and non-epistemic values in more sophisticated cases. 

Like some other writers on epistemic values, I will be employing the framework of Bayesian Decision 

Theory. This means that I will use the following axioms: 

 

• Each subject can be thought of as making a choice from a group of acts. Acts can be things 

like “Go to the train station,” “Say, ‘Yes’,” or “Assassinate the President.” 

• Each subject conceptually partitions all the possible situations into a number of states. States 

include such things as the cat being out, the red wire being live, or a cure for cancer being 

achieved by the year 2020. States can be combined with truth-functional operators such as ∧ 

(logical AND) and ∨ (logical inclusive OR). 

• Subjects have a subjective utility function, which assigns real numbers to each state of the 

world, conditional on each act. One element of a subjective utility function could be “The 

utility of this chicken having salmonella, given that I eat it, is -1000.” “The subjective utility 

of H given A” is written as U(H|A). 

• Subjects have a subjective probability function, which assigns real numbers to each state, 

conditional on each act, such that the numbers obey the probability axioms. One element of a 

probability function might be “The probability of this wire being live, given that I flick the 

switch, is 0.99.” The probability axioms are simply the mathematical laws governing 

proportions.3 “The subjective probability of H given E” is written as P(H|E). 

                                                           
3 For example, the probability of a necessary truth is 1, just as the proportion of dogs which are 

dogs is 1. Conversely, the probability of a contradiction is 0, just as the proportion of dogs which are 

smaller than a football and at least as big as a football is 0. The probabilities of H and of ¬H must sum to 

make 1, just as you must get 1 if you add the proportion of dogs which are at least as big as a football and 

the proportion which are smaller than a football. P(H|E) is always P(H∧E) divided by P(E), just as the 

proportion of old dogs which are small must be the proportion of small old dogs divided by the proportion 
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• Of a set of actions of which only one must be chosen, the act which is chosen by the subject 

is always the Bayes act; the one with the greatest expected utility. The expected utility of an 

act A is found by taking a partition of possible states H1,H2,H3,...Hn and summing together 

P(Hi|A)U(Hi|A) for all i. In other words, the value of each outcome is weighted according to 

how likely it is. 

 

What does it mean to have subjective utilities, or to have a subjective probability function? Not 

that someone carries numbers around with them on paper, nor even that these numbers are consciously 

worked out. For our purposes, it suffices that the subject can be usefully ascribed probabilities and utilities 

by a third party, so these axioms are very much weaker than they might initially appear. 

A recommended introduction to this mathematical framework is Jaynes (1996), especially chapter 

14. From Part 2 onwards, this thesis will take the Bayesian system for granted, but Part 1 will use various 

arguments to defend this application of the system. I will be arguing for a principle that I call “Descriptive 

Bayesianism” which says that if we take an intentional stance towards an agent in the course of explaining 

and predicting its behaviour, and the manner in which we do so is logically consistent in a deep sense, then 

our explanatory system will necessarily be Bayesian. Hence there is a sense of “Bayesian agent” in which 

conclusions about Bayesian agents are true about any intentional agent properly so-called. 

This is not to contradict the well-established demonstrations that people are bad at tasks of logical 

and probabilistic reasoning. To see why, we will explore the distinction, popularised by Dennett, between 

beliefs (intentional states that are explanatory of behaviour) and opinions (epistemic commitments made 

using linguistic acts). Someone may understand the distinction between verbs and nouns at the level of 

belief, meaning that they never mistakenly use a noun for a verb or vice versa, while being totally unable to 

explain (that is, to provide in language an explanation of) the difference. It is in just the same way that 

someone may be a Bayesian agent in that useful predictions about them may come from ascribing them 

probabilities, utilities and a maximising principle while that person is hopelessly confused by the Bayesian 

system itself. 

Subjective probability can be thought of as degree of belief and subjective utility can be thought 

of as a degree of value or as the extent to which something is desired. However, it is essential to see that 

both “belief” and “desire” are meant here in an impoverished sense. Decision theory makes no assumptions 

about the presence or absence of the subject’s “inner life.” To “desire” a situation in the decision-theory 

sense, one does not have to feel a desire or to say to oneself, “I would like that to happen.” 

Most of the thesis will assume that an agent’s probabilities are act-independent. This means that 

the probability of a state is the same given each act, given that the act is actually carried out. Hence each 

state H has only one probability, which can be written as P(H). This assumption is sensible because the 

                                                                                                                                                                             
of old dogs. Finally, P(H∨E) is P(H) + P(E) − P(H∧E), just as the proportion of dogs which are male or 

called “Spot” is the proportion of dogs which are male, plus the proportion which are called “Spot”, minus 

the proportion which are both male and called “Spot”. 
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topic of this work is reasoning, and people realise that in most reasoning situations the probability of the 

state itself is independent of their opinions about it. For example, my subjective probabilities that water is 

H2O, that the Earth orbits the Sun and that there are roughly five times as many people in the USA as the 

UK are not dependent upon any acts that I am likely to do. Situations where probabilities are act-dependent 

are taken up in Part 3 under “Is Desire for H to be True a Value Bias?” 

In Parts 2, 3 and 4, we will be concerned with the probabilities and utilities of an agent at a 

particular moment in time. Parts 5 and 6 deal with changes over time; with issues of persuasion, 

consistency over time and choice of information source. In parallel with the static distinction between 

epistemically and non-epistemically motivated opinions, I will look at a distinction between two broad 

categories of opinion change. One is the updating of opinion in response to new evidence or argument that 

one has discovered. The other is a change of opinion which is driven by the urge to appear consistent with 

one’s other opinions, actions or circumstances; a change which does not require a change of belief. When 

an opinion is challenged, there are two senses in which its bearer might be said to “defend” it. One kind of 

defence is to provide justification; the other is to reduce the threat to the opinion, preserving the (socially 

useful) appearance of rationality and objectivity as far as possible. For example, a social or rhetorical tactic 

which discourages the questioner from pursuing their disagreement does not count as a defence in the sense 

of a justification of the opinion. It does count as a defence in that it may avoid a stigma being attached to 

that opinion. The distinction between these processes of persuasion is made in terms of the static 

distinction between epistemic and non-epistemic values. 

The point of the thesis is to provide a set of hypotheses, and a clear way of thinking, about what is 

normally called “belief” (including belief and opinion) and the ways in which it is dependent on rewards, 

desires and other aspects of value. The extent to which all these concepts are instantiated in real people is 

an empirical matter. 

 


