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Introduction

This chapter is premised upon a simple but potentially powerful assumption:
it is not possible for the mind to acquire much of its knowledge without it also
possessing an intuitive understanding of a set of epistemological concepts—
namely, whatever concepts are just those which can be used by the mind to
identify, in the stream of information that comes from the world, properties
relevant to the formation of accurate belief. It is likely that extremely simple
concepts of probability, causation, and testimony, along with the concepts
needed to form very basic epistemic, statistical, and logical generalizations, are
among the first members of the relevant set. Perhaps an elementary concept of
knowledge is necessary too. But whatever the exact or initial membership of
this set is, we believe that positing such a set is necessary to explain the fact
that, even in young children, making inferences about the sorts of things which
are relevant to accurate beliefs leads, often enough, to learning. Accordingly, we
shall call the conceptual resources contained in this set, and which facilitate the
formation of accurate belief, a learner’s intuitive epistemology.

Our aim in this chapter is to develop support for a thesis that is a corollary of
the view that the mind has an intuitive epistemology. We will argue that a learner’s
intuitive epistemology includes a theory of evidence by approximately the age of
four. What this means is that the child has a grasp of enough epistemic concepts
and interlinking principles to make, frequently enough, accurate judgments
about what sorts of events, effects, and occurrences do and do not count as
evidence. Additionally, we believe that the relevant concepts for evidence are not
encoded or represented in the mind in an unstructured fashion—the concepts
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for evidence are not more or less randomly distributed across (or among) the
child’s other concepts, prototheories, theories, and various other forms of mental
representation. Our view, instead, is that the child’s concepts of evidence are
encoded as a theory, which means that the concepts are embedded within a web
of inferential connections that hold, primarily, among the evidential concepts
themselves, but also, secondarily, between the evidential concepts and a set of
additional nonevidential concepts. The existence of the inferential structure
linking the child’s evidential concepts with one another is why it is appropriate
to speak of a child possessing a theory of evidence.

A theory of mind defines a specific domain of knowledge: the conceptual
content of a theory of mind demarcates what any individual can and cannot
treat as a mental state. But a theory of evidence is not a domain-specific theory
in that sense. Why? The epistemic concepts a theory of evidence contains can be
employed when constructing various other domains of knowledge; for example,
an unreliable informant can potentially mess up a child’s intuitive physics or
theory of mind or intuitive biology. The conceptual content of a theory of
evidence therefore intersects with most other (perhaps all other) domains that
are individuated by the nature of their conceptual content. So, since a theory of
evidence cannot define a sui generis domain of knowledge, it is best thought of
as a domain-general theory.

It is also likely that a theory of evidence, like domain-specific theories such
as a child’s theory of mind or of number, can be refined as a byproduct of the
child’s more basic capacity to make general, abstract, and causal inferences about
the structure of her world (Gopnik and Meltzoff, 1997). At the same time, it is
improbable that the conceptual content of a theory of evidence is constructed
entirely as a byproduct of learning. Children are probably endowed with a
handful of rudimentary concepts for evidence from the day that they are born.
Here, the argument is familiar: it is hard to explain how a child could begin to
construct knowledge of various domains without a grasp of at least some very
simple epistemic concepts. These concepts, however, may be refined—or even
completely reconstructed—as learning and development subsequently occur.

So, our conjecture is that young children may begin learning equipped with
a small number of elementary epistemic concepts. Then, by constructing and
evaluating beliefs about the world at different levels of generalizations and
abstraction and in relation to different kinds and forms of evidence, children
come to form both more refined concepts of evidence and also acquire specific

principles which link their concepts of evidence with other concepts and
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principles. In so doing, they begin to construct the earliest forms of their theory
of evidence by constructing principles that link together their growing stock of
concepts for evidence. Finally, after enough time, children seem to be capable
of sophisticated reasoning about evidence in support of their learning—an
observation which raises the interesting possibility that refining (and refining
earlier refinements of) a theory of evidence is one of the ways a child learns to
learn.

Here is how this chapter is organized. We will use the section titled “A theory
of evidence: Theories support abstraction” to further clarify what it means to
impute a theory of evidence to a young child. The section titled “Evidence of
children’s theory of evidence” then surveys some of the experimental evidence
that we believe supports the existence of a psychological theory of evidence.
Recent findings suggest that even very young children are surprisingly sensitive
to different sources and types of evidence, and that this sensitivity informs their
judgments in a way that is, frequently enough, conducive to the acquisition of
knowledge.

Our focus changes in the section titled “Epistemologized psychology:
Cognitive psychology as epistemology,” where we pivot from a discussion
of the empirical work which supports our contention that children have a
theory of evidence to an examination of a new idea about how to implement
the longstanding goal of naturalizing epistemology. It is surprising that, in
light of the nearly overwhelming amount of philosophical scholarship on the
question of how epistemology can be naturalized [cf. (Quine, 1969; Johnsen,
2005; Feldman, 2011)], one idea seems to be totally absent in the literature: that
epistemology can be naturalized by epistemologizing cognitive psychology—
where this means adopting as a working methodological idea the principle
that normative concepts should be held to the same standard as nonnormative
concepts throughout the formulation, testing, and acceptance or rejection of
psychological theories. If a concept earns its place in a theory in the cognitive
sciences by virtue of its ability to contribute to deep and oftentimes novel
explanations, it should not matter whether that concept is (even a very thick)
normative concept or not. Our view, then, is that such an epistemologizing of
psychological methods will be among the effects of pursuing further research
about either childrens theory of evidence or, more generally, the mind’s
intuitive epistemology. It will be very hard to study how people learn about
and use evidence without relying on deep commitments about what should

and should not count as evidence—or, to put the same point another wayj, it
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will be very hard to study how people learn about and use evidence without
using many of the epistemological concepts we mentioned above in the first
paragraph. We further explore some of the philosophical implications of
the idea of an epistemologized developmental psychology in the section
“Epistemologized psychology: Cognitive psychology as epistemology,” before

turning to concluding remarks in the final section “Conclusion.”

A theory of evidence: Theories support abstraction

The word theory can be used as a technical term in psychology: theories are
imputed to a person as constituents of their individual psychology to explain
both the persons thinking and the impact of thought on their judgments and
behavior. To return to an example from above, a theory of mind is meant to
explain mindreading, which is the capacity in a person to predict and understand
the mental states of others. What it means to impute a theory of mind, specifically,
is to say that a person has conceptual representations of several abstract concepts
and principles, and that this person can apply these representations to another’s
cognition in order to understand, predict, and otherwise interact intentionally
with this other person.

It will be helpful to unpack this example a bit more. A theory of mind that is
useful for making predictions about people’s future behaviors and for coming
up with explanations of their past behaviors must include, at the very least,
concepts for desires, intentions, preferences, psychological causes, and beliefs.
Furthermore, among the principles likely included in a minimally useful theory
of mind are principles such as <if person P desires outcome X, P believes that
doing Y will cause X, and P is in a position to do Y, then P will do Y>; <If P was
observed doing Y, then P desired either Y or something else, Z, that was a direct
causal effect of doing Y>; and <If person P is reaching her hand toward object
O, it is because P wants O>. Crucially, these principles show how theories can
create inferential connections between concepts that refer to observable things
(an open hand) and concepts that refer to unobservable things (psychological
desire)—so, these principles also provide a straightforward illustration of how
one of the cognitive functions of theories is to confer the capacity to reason
about things that are, either literally or metaphorically, beyond the limits of
direct sensory detection. The usefulness of a theory can, therefore, be a function

of the richness of the abstract concepts found within a theory and the capacity of
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the theory to encode a meaningful number of inferential connections between
those abstract concepts and concepts that refer to more concrete (observable, or
easily perceptible) objects, kinds, and causes. Put more simply: theories are one
way that we can make inferences about things, kinds, objects, processes, and
properties that cannot be directly perceived.

We believe that the available experimental evidence suggests that it may be
worthwhile exploring the hypothesis that children have a theory of evidence that
is, in several important ways, analogous to their theory of mind. From birth, if
not earlier, all children are the recipients of a constant stream of information from
the world, their bodies, and the people around them. Only a small portion of this
information is relevant to learning; much of this river of data can be discarded
or ignored without any impairment to a child’s subsequent learning. However, as
we just noted, it is rarely if ever perceptually obvious which items of information
are relevant to, or useful for, the formation of accurate belief; the world does not
automatically place a label “this is pertinent to learning; treat this as evidence” on
only the items of information that can facilitate the formation of accurate beliefs
about the world. Classifying information as evidence requires abstraction, and
abstraction can be facilitated by a mental theory. Accordingly, we suggest that
one of the tools that learners use to selectively classify information that they are
receiving from the world as evidence is a theory of evidence, because just such
a theory can encode the principles which drive the ability to make inferential
connections between perceptually salient effects, events, objects, and properties'
and the members of a set of (abstract) concepts that each refer to different types,
kinds, instances, and forms of evidence.

A theory of evidence: Theories link judgments
with contexts and goals

But that is not all that mental theories do. A further reason why it is necessary to
posit a theory of evidence, and not merely knowledge of an unstructured set of
abstract concepts for evidence, is that what information counts as evidence for
a learning depends upon at least two additional factors: the contexts in which
different kinds of learning both are and are not possible, and the learning goals
or outcomes that the child can possibly pursue.

The reason that a child must be able to reason about how context and goals
interact with the judgments by which she classifies information as evidence is
that no information counts as evidence in a categorical or absolute sense. For

example, and to foreshadow our discussion of the scientific research which
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supports our conjecture, the set of the kinds of evidence that can be used to learn
the meaning of words has very little overlap with the set of the kinds evidence
that can be used to learn the function of artifacts like hammers, balloons, or
wheels—so, the learning goal (learning about words vs. learning about causal
functions) places a constraint on the kinds of evidence that someone should
be on the lookout for. Likewise, whether one and the same bit of information
should be treated as evidence can vary from context to context. If a parent asserts
that “that is a blicket” while idly daydreaming in the presence of a child who is
playing in the same room but nowhere near the parent, the parent provides the
child with no evidence whatsoever. But if, while at a science museum, a parent
points at a brightly colored box that is adorned with flashing lights and, while
making direct eye contact with a child, asserts “that is a blicket,” then the child
receives information that is appropriately classified as evidence. So, a child
learning about blickets, for example, must understand that, in some contexts
but not others, assertions about blickets can, and should, be treated as evidence.?

Importantly, the relationship between contexts, goals, and types of evidence
is not fixed and unmalleable. As learning imbues the mind with increasingly
complex knowledge structures, the relationship between evidence, goals, and
context can change dramatically. A person who learns, for instance, some of the
rules of deductive logic thereby learns principles that can, inter alia, be used to
classify mutually exclusive events as a type of evidence, a development which
dramatically increases the number of contexts in which causal learning can
occur. Likewise, someone who learns about the character trait of honesty learns
about a kind of evidence that also expands the number of learning goals a learner
can work toward achieving—as testimony is one of the most powerful drivers of
learning (Tomasello, 2014; Lackey, 2008; Stephens and Koenig, 2015; Koenig and
Harris, 2007; Koenig, Clément, and Harris, 2004). What’s more, learning about
honesty also expands the number of contexts in which interpersonal learning
both can and cannot occur.

Thus, a person’s theory of evidence can be thought of as the conceptual tools
they use to make judgments both about what information counts as evidence
(this requires abstraction) as well as where and when a learner should and should
not be looking out for the kinds of evidence that she knows about (this requires
knowledge of learning goals and contexts). Or, to put these ideas even more
explicitly, our hypothesis is that a theory of evidence includes

(a) A set of abstract concepts, which probably includes simple concepts of
probability, causation, and testimony, along with the concepts needed
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to form very basic epistemic, statistical, and logical principles and
generalizations;

(b) Inferential principles connecting the concepts of evidence with other
nonabstract concepts;

(c) Inferential principles connecting concepts of evidence with concepts
referring to different types of learning contexts and different types of
learning goals—for example, learning from adults versus learning from
one’s peers, learning about the meanings of words versus learning about

the rules of the game, and so on.

It is our view that very simple concepts of evidence, learning goals, and contexts
populate the mind’s earliest instantiations of a theory of evidence. But because a
theory of evidence is itself a byproduct of learning, it is entirely possible—and,
as the examples we used above suggest, we believe quite likely—that a person’s
theory of evidence undergoes substantial increases in its richness and complexity

over the course of their own cognitive development.

Evidence of children’s theory of evidence

That said, our focus in this chapter is only the theory of evidence as it likely exists
in the minds of children at about the age of four. And, the scientific argument
that children rely upon a theory of evidence in order to acquire some of their
knowledge is straightforward. If children have a theory of evidence roughly as we
have defined it above, then, on abductive grounds, we should observe children

1. Making judgments in which they treat different kinds of information as if it
is evidence; and where

2. These judgments are usually context and goal appropriate; and where,
partially because of this,

3. The information that is treated as if it is evidence is information that should
be treated as evidence; and where, because of (1), (2), and (3),

4. The judgments are usually supportive of learning.

We will now describe five cognitive abilities that children use to facilitate their
learning, each of which looks like it satisfies our quadripartite prediction. There
are more examples in the literature which also fit our prediction—however, the
following are the clearest examples that we know of, and by limiting ourselves

BLO_06_APS_C006_docbook_new_indd.indd 128 14-05-2019 09:59:14



Intuitive Epistemology: Children’s Theory of Evidence 129

to a discussion of just the following five capacities, we can keep this chapter
reasonably focused.

Accuracy monitoring

Asarule ofthumb, anyindication that some informationisaccurateisindication
that the information is potentially evidence. Consistent with this idea, recent
work using studies of how children learn from the people they are interacting
with has shown that children rely on a number of proxies for accuracy of
information. Perhaps the simplest example of this occurs when a prior history
of accuracy in labeling objects that the child is familiar with is taken by the
child to mean that the person doing the labeling is a reliable speaker. Children
then project this estimation of reliability by trusting new labels introduced
by the same person for both novel words and novel object functions (Birch,
Vauthier, and Bloom, 2008; Koenig and Harris, 2005). Children are vigilant
monitors of the content of people’s speech to them, checking what they are
hearing for consistency and conflict, but they also monitor and track variations
in speakers’ moral behavior, mutual consensus, and group membership
(Hetherington, Hendrickson, and Koenig, 2014; Mascaro and Sperber, 2009;
Corriveau, Fusaro, and Harris, 2009)—these are all properties that can be
reliably interpreted by learners as “proxies” for accuracy, even though each
differs in how complex the association between accuracy and the proxy is
likely to most frequently be. Indeed, by age four, children can monitor the
probability of accuracy; they are able to decide how likely someone is being
reliable, as opposed to making simple deterministic “yes/no” judgments of a
person’s reliability (Pasquini et al., 2007). Children are also more likely to trust
speakers who are members of their linguistic community—as evidenced by, for
instance, speaking with the same or a familiar accent (Kinzler, Corriveau, and
Harris, 2011). Since children must learn many of the finer details of the local
social worlds that they inhabit, and since these social worlds are constructed,
in part, by the linguistic practices of their inhabitants, it is rational to accord
speakers who are members of the same linguistic community a higher degree
of trust. Finally, we can see how some of the complexity of children’s theory
of evidence by looking at studies which require children to compare two
different potentially accurate sources of evidence. Children frequently use age
(adults vs. other children) as a proxy for accuracy, but this can be overridden

by independent observations of specific instances of accuracy or reliability,
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such as when a young child knows more than an adult about, for instance, a

character in a story or a movie (Jaswal and Neely, 2006).

Recognizing knowledge and distinguishing
between knowledge and ignorance

But children do not only rely upon a variety of proxies for accuracy—they are
also able to reason, much more directly, about knowledge and ignorance. Of
course, one person’s knowledge should be another person’s evidence. In line with
this principle, and even from very early in development, children are able to
distinguish between people, including themselves, according to knowledgeability.
At the age of twelve months, infants have been shown to point more to the
location of an object when they see an adult who is ignorant of the object’s
location looking for the object, compared with an adult who has knowledge
of the object’s precise location (Behne et al., 2012; Liszkowski, Carpenter, and
Tomasello, 2008; O’Neill, 1996). By the age of sixteen months, infants use
pointing gestures as interrogative demands—in order to elicit information—but
only from people who are knowledgeable of the relevant information (Begus and
Southgate, 2012; Southgate, van Maanen, and Csibra, 2007).

It is therefore hardly a surprise that, by the age of two, children can offer verbal
reports of their own knowledge and ignorance, calibrate these reports in degrees
of certainty, and modulate or refine these reports in light of self-observation
(Shatz, Wellman, and Silber, 1983; Furrow et al., 1992); or that, by the age of
three, children are able to accept or reject claims that are, by an independent
baseline, highly reliable. For example, children may choose to reject claims
made when a speaker asserts their own ignorance or uncertainty about a specific
claim that they have made; for example, “Hmm, I don’t really know what this is
but I think it is a blicket” (Sabbagh and Baldwin, 2001; Sabbagh and Shafman,
2009; Henderson and Sabbagh, 2010). And finally, in studies that ask children
to interact with two informants who differ consistently in the knowledge that
they profess to have, children display, systematically, a preference for agreeing
with the informants who seem to have more knowledge over informants who
profess their own ignorance, and over informants who make incorrect guesses
but make their uncertainty clear, for example, “Hmm, I'm not sure. I'll guess it’s
read” (Mills et al., 2011). Children also make proactive choices based on their
estimates of knowledgeability; by age three, children will direct more questions
to knowledgeable people than people who are ignorant, and by age five, children
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will direct more questions to a knowledgeable person than a person who makes
plausible but inaccurate guesses (Mills et al., 2011).

Causal learning is also influenced by children’s ability to conceptualize
their world as containing people who have varying degrees of knowledge. In
a recent study, children were presented with one of two variables: whether a
potential informant was knowledgeable or ignorant about a novel toy, and also
whether the informant was permitted to use that knowledge in performing
an action. Then, children observed, in all of the conditions in this study, the
two informants performing identical causal actions—and where, importantly,
the actions themselves were unconstrained, equally intentional, and equally
strongly associated with the effect that they produced. Children were more likely
to attribute causal efficacy to the informants who were knowledgeable than to
those who were not, suggesting that estimates of causal efficacy depend, even at
a very young age, on accurate judgments about knowledge possession (Kushnir,
Wellman, and Gelman, 2008). Furthermore, a similar study shows that an
informant’s statement about knowledge or ignorance about the causal properties
of a toy influence whether preschool-aged children will imitate the informant’s
actions faithfully or not (Buchsbaum et al., 2011).

Assessing relative expertise

Children can reliably distinguish between knowledge and ignorance. But
they can also make reasonably sophisticated estimates of relative expertise—
such as when they compare the accuracy of the knowledge of two otherwise
knowledgeable, or at least not obviously ignorant, informants.

The simplest example of this comes from the various studies showing that, by
about the age of four, children know that different people know different things
(Lutz and Keil, 2002; Danovitch and Keil, 2004). For example, mechanics are
more likely to help with fixing bikes, whereas biologists know more about bird
migration. (efretiipgTike+atdf But children are also able to %ake projective ——
inferences about what (additional) knowledge a person is likelyspossess on the
basis of learning about some of the knowledge the person has. Children were
introduced to one person who knew when objects would activate a special
machine in a certain way and another person who knew when objects would
activate the machine in another way (Sobel and Corriveau, 2010). Children
were then shown objects that possess one of these different causal properties

and were asked to endorse one of the confederates’ novel labels for the objects.
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In a similar study, preschoolers were introduced to two informants, one of whom
(the “labeler”) properly named two tools but failed at fixing two broken tools,
and the other of whom (the “fixer”) did not know the name for the tools but was
able to fix the broken toys (Kushnir, Wellman, and Gelman, 2013). Both three-
and four-year-olds selectively directed requests for new labels to the labeler and
directed requests that a toy be fixed to the fixer. Then, in a second experiment
in this study, four-year-olds also endorsed the fixer’s causal explanations for the
toy’s mechanical failures, but not also the fixer’s new names for objects. Together,
these findings suggestirf that young children are able to represent both the
scope and limit of other people’s expertise.

Estimations of the relevancy of information to learning

Related to these judgments about the expertise of potential informants, children
are also able to make sound inferences about whether or not novel information
is relevant to the learning at hand. Evidence of this comes from studies of
preschoolers that examine how pedagogical (or “ostensive”) cues such as eye
contact, child-directed speech, and generic language might provide a signal
to children that information is being “taught” to them, and also for some
epistemically meaningful purpose. For instance, children generalize further
(Butler and Markman, 2012), imitate more faithfully (Southgate, van Maanen,
and Csibra, 2009; Brugger et al., 2007), and restrict exploration (Bonawitz et al.,
2011) as an effect of observing actions that are pedagogically demonstrated.

Relevancy is perhaps the simplest way of assessing whether novel information
should be treated as evidence; these studies, therefore, suggest that children
have a useful concept, albeit simple, for one type evidence by the age of four.
But furthermore, one explanation for why pedagogical demonstrations have an
impact on children’s reasoning is that they invite children to make inferences
about the social or cultural relevance of actions (Moll and Tomasello, 2007;
Southgate, van Maanen, and Csibra, 2009). If this is right, then the estimates
of relevancy produced by interactions between by a child’s theory of evidence
and external pedagogical cues are not only assessments of mechanical or causal
relevance; they are also assessments by which a child can come to learn important
facts about how her social worlds can facilitate learning. In light of this, it has
been suggested that these interactions are a key driver of some of the impressive
patterns of cultural learning that seem to be proprietary to our species (Csibra
and Gergely, 2009, 2011).
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Pedagogical cues have also been shown to support learning about both
abstract categorization and object function. Several studies have demonstrated
that children use pedagogical cues as an indication of which features of an
object can be used to determine the object’s correct categorization. The general
method used throughout this work is one in which surface features of objects
(such as color and shape) and nonobvious features (such as internal structure of
causal powers that become apparent only after interactions with the object) are
used to generate conflicting categorization judgments. When deciding between
trusting categorizations based on surface features versus categorizations based
on nonobvious features, preschoolers will, all things being equal, prefer the
surface feature categorizations. However, after receiving particular pedagogical
demonstrations of categorizations based upon nonobvious features, children
are more likely to follow suit and use nonobvious features as the basis for their
categorization judgments (Williamson, Jaswal, and Meltzoff, 2010; Butler
and Markman, 2014; Yu and Kushnir, 2015). Of particular importance is the
observation, in the last of these studies (Yu and Kushnir, 2015), that children
show an equal interest in exploring the nonobvious features of objects whenever
they are demonstrated—it is always fun to play with objects that make interesting
sounds. Nevertheless, children in this study did distinguish between cases
where nonobvious features are relevant to categorization and when they are not.
Children’s understanding of evidence for categorization, then, extends beyond
their ability to distinguish between surface and nonobvious features.

In short, children are able to distinguish between when properties are relevant
to learning and when they are not. Frequently, pedagogical cues assist them
with this task; we are not claiming that a theory of evidence itself is sufficient to
produce most forms of learning that are possible by the age of five. Rather, and
again, the suggestion is that these cues interact with elements of a child’s theory
of evidence. The child’s theory of evidence tells her that she is in a pedagogical
context and that certain verbal cues are a source of evidence, while the cue
itself provides the content of the evidence and may even, over time, lead to an
enrichment of the theory of evidence itself so as to include concepts for the types

of evidence that, earlier on, were the focus of pedagogical interactions.
Early attention to source of information

Finally, some indirect evidence of a theory of evidence comes from a cognitive

ability that may precede the development of a psychological theory—the ability
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to simply scan and filter the near environment for information that can be
treated as evidence. The existence of a capacity for what might be called selective
evidential filtering is suggested by work showing that infants can ignore certain
features of perceptual input and focus on the parts that are potentially relevant
for making inferences based on probability (Denison and Xu, 2010, 2012; Xu
and Denison, 2009).

To be clear, selective evidential filtering is not an example of an ability that
seems well explained only by positing a theory of evidence. It is important to
distinguish between making principled inferences about information that may
or may not count as evidence, and, more simply, being able to attend to sources of
information that could potentially be evidence. A theory of evidence is necessary
to explain the former, while possession of a handful of mostly unconnected
evidential concepts can account for the later. Nevertheless, evidence of selective
evidential filtering is indirect evidence of a child’s theory of evidence, simply
because it would be very surprising if children made the leap from possessing
no concepts of evidence whatsoever to possessing a network (i.e., a theory)
of concepts of evidence and principles governing the use of those concepts in
reasoning. What is more plausible is that there is an intermediary developmental
stage, in which infants or very young children have and are able use concepts of
evidence but do so only in ways that do not suggest that these concepts drive
much in the way of deep inferences.

Still, it would be a mistake to think that all of children’s ability to reason
about evidence can be explained without postulating a theory of evidence. This
is demonstrated by a recent study in which four-year-old children were given
identical data that could help them learn words that functioned as simple labels
for novel objects (Xu and Tenenbaum, 2007). Crucially, the data differed only
in its source—whether it come from a knowledgeable teacher or the learner
themselves. The children in this study learned the labels more accurately when
this information was acquired from the teacher, seemingly indicating that, by
about the age of four, children can integrate information about context with

their judgments about evidence.
Epistemologized psychology: Cognitive
psychology as epistemology
Stepping back now, what these studies show is that children can make rational

inferences about evidence. Again, we suggest that a psychological theory of

evidence is an attractive scientific explanation of children’s ability to do this.
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Butthefactthatatheoryofevidenceisitselfascientifically plausible explanation
of some aspects of human cognition generates a further, and apparently novel,
philosophical implication about what it means to naturalize epistemology.
The conclusion we have just arrived at raises the intriguing possibility that
experimental epistemology may be a subfield of cognitive psychology—that
is, the subfield of cognitive psychology that employs intrinsically normative,
intrinsically epistemological concepts and principles to study the epistemically
relevant psychologically phenomena, such as learning, perception, memory, and
testimony. Put another way, the fact that the hypothesis that children’s rational
learning may be facilitated by a theory of evidence is scientifically plausible
provides us with further reason to think that it may be possible to naturalize
epistemology by epistemologizing psychology.

Allow us to explain. First of all, it is important to stress that the idea of
epistemologizing psychology is not the same idea as the frequently mooted
Quinean dictum that epistemology can be naturalized by replacing it with
a branch of psychology (Quine, 1969). As Quine’s dictum is probably most
frequently interpreted, it is taken to mean that an existing body of scientific
research spanning psychophysics to cognitive psychology will be able to answer
most of the traditional questions in epistemology—and, in so doing, this
research will render the existing field of epistemology redundant. Yet, there is
an ambiguity in the Quinean dictum that is easy to overlook if the dictum is
understood at only this level of abstraction. The dictum, specifically, does not
address the psychological/causal question of how much rationality is required
to induce meaningful learning (Putnam, 1982, pp. 20-21). In the abstract,
Quine’s dictum is compatible with the proposition that the mind produces
accurate beliefs by a series of entirely mechanical transformations performed on
the information derived from the sensory transduction, with no normative or
computational processing required at any point along the chain from sensation
to belief. But an alternative view is that both normative and computational
processing is necessary for the mind to construct a deep and rich network of
mostly accurate beliefs on the basis of sensory experience—it is not possible
to learn about the world without reasoning about it, and it is not possible to
reason about the world without recruiting or implicating some normative
concepts to the computational processes that constitute such reasoning. If the
latter is the case, then it will not be possible for psychology to study how accurate
beliefs are formed without embedding any number of intrinsically normative
concepts in the formulation of (even just empirically adequate) psychological
theories—because these concepts must be used in order for the relevant theories
to be able to describe how it is that the mind does what, rationally speaking,
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it should do. And, since Quine published his famous article, one of the most
significant historical lessons of almost four decades of research in cognitive
science is that an immense amount of processing is required in order to turn
sensory information into accurate belief (Johnson-Laird, 1988; Tenenbaum
et al., 2011; Xu and Kushnir, 2013; Marr, 1982). As indicated, this fact means
that scientific explanations of how reasoning facilitates the acquisition of
accurate beliefs will depend upon the injection into psychological theories and
methods of any number of (intrinsically normative) epistemic concepts—or, to
put this conclusion another way, in order to discover, scientifically speaking,
how accurate beliefs are formed, cognitive psychology must, to some important
degree, be epistemologized.

There is a different path to the exactly the same conclusion. It is often
asserted, though much less frequently argued, that the deepest methodological
difference between philosophy and science is that philosophy is about either
purely conceptual matters or purely normative matters, while science concerns
itself almost exclusively with descriptive matters of empirical fact [cf. (Longino,
1996)]. Yet, if this pair of ideas were adopted as part of the methodological
framework used by a cognitive scientist or a philosopher interested in studying
the functional role that a theory of evidence plays in learning, the ideas would
work together to block any scientific research. This is because one cannot
formulate causal-explanatory hypotheses about the cognitive function of a
psychological theory of evidence—or, more generally, an intuitive epistemology,
or even knowledge of general statistical and logical principles—without making
two kinds of commitments.

The first are commitments about what kinds of concepts the mind needs in
order to be able learn by reasoning about such things as which should count
as evidence. Since at least some, and probably most, of these concepts will be
epistemological concepts and will thus be inherently normative concepts, there
will be no way to formulate hypotheses meant to explain learning without
making commitments that, at minimum, amount to the position that the minds
of learners frequently use intrinsically normative concepts and that they, at
least almost as frequently, use those normative concepts in the way that those
concepts should be used.

The second commitment is more abstract. It is a commitment that comes
in the form of methodological openness to the possibility that, as research into
such topics as the mind’s intuitive epistemology progresses, novel sui generis
epistemological conclusions may emerge as byproducts of ordinary scientific
inquiry [cf. (Xu, 2007, 2011; Fedyk and Xu, 2017)]. For example, in related
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work, we have argued that learners have prima facie right to the exercise of
a complex ability that we call “cognitive agency” (Fedyk and Xu, 2017). But,
obviously, to commit oneself to the proposition that science can make progress
toward answering descriptive questions only is to deny this very possibility.
So, the fact that a theory of evidence is a scientifically plausible hypothesis in
developmental psychology shows, working backward through these inferences,
that it would be a mistake to hold that there is methodological dissociation
between philosophy and science such that philosophy is about conceptual or
normative matters only and science about descriptive or empirical matters
only. As research on childrens theory of evidence demonstrates, progress in
psychology science can sometimes depend essentially upon the normative
content of its causal-explanatory theories.

These two lines of reasoning, thus, each lead us to exactly same
conclusion—namely, that it can be inductively and explanatorily fruitful in
cognitive psychology to use intrinsically normative-epistemological concepts,
assumptions, hypotheses, and principles. By this, we do not just mean that
sometimes it will be scientifically fruitful to use a particular normative concept
in a (purely?) descriptive way—such as to simply characterize the content of
someone’s mental states. We mean, in addition to this, that, often enough, it may
be scientifically fruitful to formulate psychological theories that are themselves
normative; they describe some aspect of the cognitive system while also saying
what cognitive systems should (or should not) do. And so, what the proposal that
psychology be epistemologized amounts to is that we take up this latter reading
of our conclusion and run with it as far as the science will allow. Pursuing an
increase in the normative-epistemological content of psychology as far as the
data will take us is what it means, methodologically speaking, to epistemologize
psychology.

To return briefly to an idea broached a few paragraphs back, the coherence
of epistemologized psychology shows that it is a mistake to hold the view that
naturalizing epistemology must consist of a search for analytical concepts
that can reduce epistemology to some pre-existing research somewhere in the
behavioral sciences—or even just searching the natural sciences for concepts and
principles that seem like they can help resolve classical problems in epistemology,
like the definition of knowledge (Kornblith, 2002). Instead, the most productive
and integrative way to naturalize epistemology could be to work how to elevate
research in psychology to the status of epistemology.

Furthermore, the coherence of epistemologized psychology also demonstrates

that experimental epistemology may simply be contemporary cognitive
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psychology, albeit only after the latter is imbued with sufficient normative
concepts and principles, and the latter also begins to operate from a set of
methodological norms expanded to create the space to pursue scientific answers
to questions like “How should I reason?” “When should I stop searching for new
knowledge?” and “Which of my beliefs are most trustworthy?” Of course, there
is no guarantee that the epistemological concepts which carry the most inductive
or explanatory weight in even minimally epistemologized psychology will also
be the highly refined, mostly technical concepts that are central to debates in
contemporary analytic epistemology. This means that the conceptual content of
epistemologized psychology should not be assumed a priori to have substantial
overlap with the conceptual content of contemporary analytic epistemology.
Likewise, epistemologized psychology need not, and probably should not, have
among its methodological ends the goal of determining whether or not the
intuitions that philosophers treat as evidence are widely shared among people
who are not professional philosophers (Stich, 2018; Machery et al., 2015; Nado,
2016; Weinberg, 2015); though it is essentially experimental, epistemologized
psychology is not that kind of experimental epistemology. But at the same time,
it is not unreasonable to predict that there may be some areas of conceptual
overlap between empirically adequate theories in epistemologized psychology
and the conceptual content of certain popular theories in analytic epistemology—
since, after all, some of the best of these theories represent efforts to psychologize
analytic epistemology (Sosa, 2017; Goldman, 2002).

Conclusion

We believe, thus, that the hypothesis that the mind constructs a theory of
evidence early in life represents an intriguing area for future research in
epistemologized psychology. Indeed, we think that more systematic efforts to
understand the conceptual resources and inferential structure of the mind’s
intuitive epistemology represent an even richer area of future research. The
payoff, philosophically speaking, for carrying out either of these research
programs is that the success of either would contribute to the further
naturalization of epistemology by way of increasing the epistemologization of
psychology. Indeed, it is not impossible that epistemologized psychology may
eventually be able to answer questions such as “What epistemological concepts
and principles do people have, in virtue of which they are able to learn?”

“How does a theory of evidence develop over time?” “What elements of the
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mind’s intuitive epistemology are most conducive to learning?” “What forms of
rationality are possible for the human mind?” and so on.

The upshot, therefore, to further epistemologizing psychology is that we may
eventually arrive at compelling answers to very deep questions about the mind,
belief, and knowledge—and where these answers do not differ in their respective
degrees of scientific and philosophical plausibility.

Notes

1 Infact, this is an oversimplification. Many of things that count as evidence cannot
be classified correctly as the thing that they are based on observation alone.
Instead, many of the things that a learner can learn to use as evidence can only be
accurately classified using any number of independent psychological theories or
abstract concepts. For example, word learning depends a theory of language, or
at least a minimally useful semantic theory. So, a more precise formulation of our
hypothesis is that a separate theory of evidence is needed to explain what other
domain-specific psychological theories cannot—viz., children’s ability to identify
what things are appropriately classified as evidence but nevertheless fall within
the scope of the other theories that they know. The point here in this footnote is to
clarify that sometimes—perhaps all the time—this may involve abstracting over an
abstraction.

2 Thus, one of the crucial functions that a child’s theory of evidence is that it allows
her to determine what information is and is not epistemically relevant to her
learning. This is not an easy problem to solve. But it is an easier problem than
a related and, to epistemologists, much more familiar problem. Recent work in
philosophical epistemology has examined how the ability to determine if a piece
of information (a fact, a proposition, etc.) is or is not epistemically relevant can
help answer the Cartesian sceptic and thus underwrite a very strong conception
of knowledge. Indeed, some well-known examples in the literature hold that
learning—if learning produces knowledge—requires a knower be able to eliminate
all relevant alternatives, and so requires of learners the underlying psychological
ability to determine all possible relevant criteria. For example, David Lewis proposed
that seven independent principles can be used to determine whether information
is epistemically relevant or irrelevant—and being able to use these criteria involve,
inter alia, making judgments about the reliability of abductive methods and the
scope of established conventions for ignoring past knowledge (Lewis, 1996).
Perhaps using Lewis’ principles are some of what is required to construct a theory
of knowledge that can resist a Cartesian skeptical. But as a matter of psychological
plausibility, we think it is much too demanding to impute the capacity to use most
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Lewis’ principles to young children. So, the epistemologist’s problem of relevance

is not the same problem of relevance that we believe a theory of evidence purports
to solve. Instead, our problem is to explain how the learning process starts, which,
again, is not to be confused with the problem of constructing a form of knowledge

that is immune to Cartesian skepticism.

References

Begus, K. and Southgate, V. (2012). Infant pointing serves an interrogative function.
Developmental Science, 15(5): 611-17.

Behne, T., Liszkowski, U., Carpenter, M., and Tomasello, M. . (2012). Twelve-
month-olds’ comprehension and production of pointing. The British Journal of
Developmental Psychology, 30(3): 359-75.

Birch, S. A. ], Vauthier, S. A. and Bloom, P. (2008). Three- and four-year-olds
spontaneously use others’ past performance to guide their learning. Cognition,
107(3): 1018-34.

Bonawitz, E., Shafto, P, Gweon, H., Goodman, N. D,, Spelke, E., and Schulz, L. 1. (2011).
The double-edged sword of pedagogy: Instruction limits spontaneous exploration
and discovery. Cognition, 120(3): 322-30.

Brugger, A., Lariviere, L. A., Mumme, D. L., and Bushnell, E. W. (2007). Doing the right
thing: Infants selection of actions to imitate from observed event sequences. Child
Development, 78(3): 806-24.

Buchsbaum, D., Gopnik, A., Griffiths, T. L., and Shafto, P. (2011). Children’s imitation
of causal action sequences is influenced by statistical and pedagogical evidence.
Cognition, 120(3): 331-40.

Butler, L. P. and Markman, E. M. (2012). Preschoolers use intentional and pedagogical
cues to guide inductive inferences and exploration. Child Development, 83(4):
1416-28.

Butler, L. P. and Markman, E. M. (2014). Preschoolers use pedagogical cues to guide
radical reorganization of category knowledge. Cognition, 130(1): 116-27.

Corriveau, K. H., Fusaro, M., and Harris, P. L. (2009). Going with the flow: Preschoolers
prefer nondissenters as informants. Psychological Science, 20(3): 372-77.

Csibra, G. and Gergely, G. (2009). Natural pedagogy. Trends in Cognitive Sciences, 13(4):
148-53.

Csibra, G. and Gergely, G. (2011). Natural pedagogy as evolutionary adaptation.
Philosophical Transactions of the Royal Society of London. Series B, Biological Sciences,
366(1567): 1149-57.

Danovitch, J. H. and Keil, E. C. (2004). Should you ask a fisherman or a biologist?:
Developmental shifts in ways of clustering knowledge. Child Development, 75(3):
918-31.

BLO_06_APS_C006_docbook_new_indd.indd 140 14-05-2019 09:59:14



Intuitive Epistemology: Children’s Theory of Evidence 141

Denison, S. and Xu, F. (2010). Twelve- to 14-month-old infants can predict single-event
probability with large set sizes. Developmental Science, 13(5): 798-803.

Denison, S. and Xu, F. (2012). Probabilistic inference in human infants. Advances in
Child Development and Behavior, 43: 27-58.

Fedyk, M. and Xu, E. (2017). The epistemology of rational constructivism. Review of
Philosophy and Psychology, Vol 9, Issue 2, 343-362 .

Feldman, R. (2011). Naturalized epistemology. Stanford Encyclopedia of Philosophy.
Available at: https://stanford.library.sydney.edu.au/archives/win2011/entries/episte
mology-naturalized/

Furrow, D., Moore, C., Davidge, J., and Chiasson, L. (1992). Mental terms in mothers’
and children’s speech: Similarities and relationships. Journal of Child Language,
19(3): 617-31.

Goldman, A. I., 2002. Pathways to Knowledge: Private and Public. Oxford: Oxford
University Press.

Gopnik, A. and Meltzoff, A. N. (1997). Words, Thoughts, and Theories. Cambridge: The
MIT Press.

Henderson, A. M. E. and Sabbagh, M. A. (2010). Parents’ use of conventional and
unconventional labels in conversations with their preschoolers. Journal of Child
Language, 37(4): 793-816.

Hetherington, C., Hendrickson, C., and Koenig, M. (2014). Reducing an in-group bias
in preschool children: The impact of moral behavior. Developmental Science, 17(6):
1042-49.

Jaswal, V. K. and Neely, L. A. (2006). Adults don’t always know best: Preschoolers use past
reliability over age when learning new words. Psychological Science, 17(9): 757-58.

Johnsen, B. C. (2005). How to read “Epistemology Naturalized”. The Journal of
Philosophy, 102(2): 78-93.

Johnson-Laird, P. N. (1988). The Computer and the Mind: An Introduction to Cognitive
Science. Cambridge: Harvard University Press.

Kinzler, K. D., Corriveau, K. H., and Harris, P. L. (2011). Children’s selective trust in
native-accented speakers. Developmental Science, 14(1): 106-11.

Koenig, M. A, Clément, E, and Harris, P. L. (2004). Trust in testimony: Children’s use
of true and false statements. Psychological Science, 15(10): 694-98.

Koenig, M. A. and Harris, P. L. (2005). Preschoolers mistrust ignorant and inaccurate
speakers. Child Development, 76(6): 1261-77.

Koenig, M. A. and Harris, P. L. (2007). The basis of epistemic trust: Reliable testimony
or reliable sources? Episteme; rivista critica di storia delle scienze mediche e biologiche,
4(3): 264-84.

Kornblith, H. (2002). Knowledge and Its Place in Nature. Oxford: Clarendon Press.

Kushnir, T., Vredenburgh, C., and Schneider, L. A. (2013). “Who can help me fix
this toy?” The distinction between causal knowledge and word knowledge guides
preschoolers’ selective requests for information. Developmental Psychology, 49(3):
446.

BLO_06_APS_C006_docbook_new_indd.indd 141 14-05-2019 09:59:14



142 Advances in Experimental Philosophy of Science

Kushnir, T., Wellman, H. M., and Gelman, S. A. (2008). The role of preschoolers’ social
understanding in evaluating the informativeness of causal interventions. Cognition,
107(3): 1084-92.

Lackey, J. (2008). Learning from Words: Testimony as a Source of Knowledge. Oxford:
Oxford University Press.

Lewis, D. (1996). Elusive knowledge. Australasian Journal of Philosophy, 74(4): 549-67.

Liszkowski, U., Carpenter, M., and Tomasello, M. (2008). Twelve-month-olds
communicate helpfully and appropriately for knowledgeable and ignorant partners.
Cognition, 108(3): 732-39.

Longino, H. E. (1996). Cognitive and non-cognitive values in science: Rethinking
the dichotomy. In L. H. Nelson and J. Nelson (Eds.), Feminism, Science, and the
Philosophy of Science (pp. 39-58). Synthese Library. Springer Netherlands.

Lutz, D. J. and Keil, E C. (2002). Early understanding of the division of cognitive labor.
Child Development, 73(4): 1073-84.

Machery, E. et al. (2015). Gettier across cultures. Notis. Available at: http://onlinelibrary.
wiley.com/doi/10.1111/nous.12110/full

Marr, D. (1982). Vision. Cambridge: MIT Press.

Mascaro, O. and Sperber, D. (2009). The moral, epistemic, and mindreading
components of children’s vigilance towards deception. Cognition, 112(3): 367-80.

Mills, C. M. et al. (2011). Determining who to question, what to ask, and how much
information to ask for: The development of inquiry in young children. Journal of
Experimental Child Psychology, 110(4): 539-60.

Moll, H. and Tomasello, M. (2007). Cooperation and human cognition: The Vygotskian
intelligence hypothesis. Philosophical Transactions of the Royal Society of London.
Series B, Biological sciences, 362(1480): 639-48.

Nado, J. (2016). The intuition deniers. Philosophical Studies, 173(3): 781-800.

O'Neill, D. K. (1996). Two-year-old children’s sensitivity to a parent’s knowledge state
when making requests. Child Development, 67(2): 659-77.

Pasquini, E. S., Corriveau, K. H., Koenig, M., and Harris, P. L. (2007). Preschoolers
monitor the relative accuracy of informants. Developmental Psychology, 43(5):
1216-26.

Putnam, H. (1982). Why reason can’t be naturalized. Synthese, 52(1): 3-23.

Quine, W. V. O. (1969). Epistemology naturalized. In W. V. O. Quine (Ed.), Ontological
Relativity and Other Essays. New York: Columbia University Press.

Sabbagh, M. A. and Baldwin, D. A. (2001). Learning words from knowledgeable versus
ignorant speakers: Links between preschoolers’ theory of mind and semantic
development. Child Development, 72(4): 1054-70.

Sabbagh, M. A. and Shafman, D. (2009). How children block learning from ignorant
speakers. Cognition, 112(3): 415-22.

Shatz, M., Wellman, H. M., and Silber, S. (1983). The acquisition of mental verbs: A
systematic investigation of the first reference to mental state. Cognition, 14(3):
301-21.

BLO_06_APS_C006_docbook_new_indd.indd 142

14-05-2019 09:59:14



Intuitive Epistemology: Children’s Theory of Evidence 143

Sobel, D. M. and Corriveau, K. H. (2010). Children monitor individuals’ expertise for
word learning. Child Development, 81(2): 669-79.

Sosa, E. (2017). Judgment and Agency, 1 ed. Oxford: Oxford University Press.

Southgate, V., Chevallier, C., and Csibra, G. (2009). Sensitivity to communicative
relevance tells young children what to imitate. Developmental Science, 12(6):
1013-19.

Southgate, V., van Maanen, C., and Csibra, G. (2007). Infant pointing: Communication
to cooperate or communication to learn? Child Development, 78(3): 735-40.

Stephens, E. C. and Koenig, M. A. (2015). Varieties of testimony: Children’s selective
learning in semantic versus episodic domains. Cognition, 137: 182-88.

Stich, S. (2018). Knowledge, intuition, and culture. In J. Proust and M. Fortier (Eds.),
Metacognitive Diversity: An Interdisciplinary Approach. Oxford: Oxford University
Press.

Tenenbaum, J. B. et al. (2011). How to grow a mind: Statistics, structure, and
abstraction. Science, 331(6022): 1279-85.

Tomasello, M. (2014). A Natural History of Human Thinking. Cambridge: Harvard
University Press.

Weinberg, J. M. (2015). Humans as instruments: Or, the inevitability of experimental
philosophy. Experimental Philosophy, Rationalism, and Naturalism: Rethinking

AQ: Please
Philosophical Method. provide complete
Williamson, R. A, Jaswal, V. K., and Meltzoff, A. N. (2010). Learning the rules: details for
Observation and imitation of a sorting strategy by 36-month-old children. E;fjé:ﬁzrszetaﬂ&
Developmental Psychology, 46(1): 57-65. page number...)
if possible.

Xu, F. (2011). Rational constructivism, statistical inference, and core cognition. The
Behavioral and Brain Sciences, 34(03): 151-52.

Xu, E (2007). Rational statistical inference and cognitive development. The Innate Mind:
Foundations and the Future, 3: 199-215.

Xu, F. and Denison, S. (2009). Statistical inference and sensitivity to sampling in
11-month-old infants. Cognition, 112(1): 97-104.

Xu, F. and Kushnir, T. (2013). Infants are rational constructivist learners. Current
Directions in Psychological Science, 22(1): 28-32.

Xu, F. and Tenenbaum, J. B. (2007). Word learning as Bayesian inference. Psychological
Review, 114(2): 245-72.

Yu, Y. and Kushnir, T. (2015). Understanding young children’s imitative behavior from
an individual differences perspective. CogSci. Available at: https://mindmodeling
.org/cogsci2015/papers/0474/paper0474.pdf

BLO_06_APS_C006_docbook_new_indd.indd 143 14-05-2019 09:59:14



144

BLO_06_APS_C006_docbook_new_indd.indd 144 14-05-2019 09:59:14




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 1200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


