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Abstract
A growing body of literature suggests that making different
sampling assumptions about how data are generated can lead
to qualitatively different patterns of inference based on that
data. However, relatively little is known about how sampling
assumptions are represented or when they are incorporated.
We report the results of a single category generalisation experiment aimed at exploring these issues. By systematically varying both the sampling cover story and whether it is given before
or after the training stimuli we are able to determine whether
encoding or retrieval issues drive the impact of sampling assumptions. We find that the sampling cover story affects generalisation when it is presented before the training stimuli, but
not after, which we interpret in favour of an encoding account.
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Introduction
For most of the reasoning tasks with which we are routinely
faced, it is impossible to draw conclusions that are logically
entailed by what we know already. Instead, we must by necessity make inductive generalisations on the basis of the limited data we have. In order to make the most of that data, it
is important to accurately assess its evidentiary weight – to
recognise precisely what kind of generalisations it supports.
Doing this assessment accurately depends on understanding
the context in which it was observed.
To illustrate why, imagine that you need to buy a present
for a colleague as a part of your workplace Secret Santa. You
don’t know this colleague that well, but while helping them
move offices you see a box containing the CDs that they listen to while at work. Sensing an opportunity to re-gift an
unwanted copy of Taylor Swift, you take a closer look. Upon
realising that almost all of their collection consists of 80s Billboard Hits, you conclude that their musical taste is dated1 and
reluctantly decide that Taylor Swift is not for them.
Suppose, instead, that you had seen the exact same data
(a box of CDs) but in the context of helping your colleague
move their entire music collection – many dozens of boxes
worth – and that box just happened to be the only open one.
Now the same data is no longer quite so representative: instead of being a carefully culled and chosen set of favourites,
it is one of many. Thus, it tells you much less about whether
your colleague would like Taylor Swift.
As this example illustrates, knowing something about why
one saw the data that one did (and not some other data) enables people to make more valid inferences. Put another
way, being able to reason about the generative process behind a set of observations tells people about the weight of
1 The

fact that your colleague still uses CDs may have told you
this already.

evidence that those observations supply. These assumptions
about the generative process are often referred to as the sampling assumptions that people bring to inference problems.
Different sampling assumptions appear to drive qualitatively
distinct patterns of generalisation (e.g. Hendrickson, Perfors, Navarro, & Ransom, 2019; Hayes, Navarro, Stephens,
Ransom, & Dilevski, 2019), support epistemic trust (Shafto,
Eaves, Navarro, & Perfors, 2012) and epistemic vigilance
(Landrum, Eaves, & Shafto, 2015; Ransom, Voorspoels, Perfors, & Navarro, 2017), fuel pragmatic implicature (Goodman
& Frank, 2016), and promote accelerated learning (Shafto,
Goodman, & Griffiths, 2014).
Despite this wealth of empirical support for the utility and
importance of sampling assumptions in generalisation, little
is known about either how they affect the encoding and retrieval of the data, or how they affect people’s mental representations. Is the evidentiary weight of data under a given
sampling assumption computed only at the point at which the
data is later retrieved? Or is it encoded at the time of learning, thus shaping the underlying representation from the beginning? And how is inference affected as people’s memories
of the data begin to fade?
Using a single-category learning task, we explore these
questions here for the first time. We manipulate both the
sampling assumptions people make about the training data
(via cover story) as well whether that cover story is available
before or after learning. As we explain in the next section,
if sampling assumptions affect generalisation at retrieval, we
expect no difference in performance regardless of when the
cover story was revealed. Conversely, if they affect how the
data are encoded, we expect different patterns of generalisation depending on when the cover story was available.

Sampling assumptions and inductive generalisation
The Bayesian generalisation approach of Tenenbaum and
Griffiths (2001) provides a useful framework for our research
question. In the context of our single category generalisation experiment, we are interested in how the learner decides
whether or not to extend the target category c to a novel item
y on the basis of previously observed examples x. Within the
framework, this decision is assumed to be probabilistic, based
on the available evidence. That is:
P(y ∈ c|x, s) =

∑

P(h | x, s)

(1)

h∈Hc :y∈h

where s represents the learner’s assumption about the process
generating the data x, and Hc represents the set of alternative
hypotheses the learner considers concerning the true extent

