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Abstract

A number of studies have investigated anticipatory behaviour in animals as a measure of sensitivity to reward or as an expression of
emotional state. A common feature of many studies is that they base inferences on seemingly arbitrary measures, for example, the
frequency of behavioural transitions (ie number of times an animal switches between different behaviours). This paper critically
reviews the literature and discusses various hypotheses for why specific behavioural responses occur in the anticipatory period between
the signal and reward in conditioned animals. We argue that the specific behaviours shown may be the result of superstitious learning
and thus highly variable, leaving behavioural transitions as the only response that can be scored consistently, and that sometimes
these responses may relate more to frustration than to a positive emotional state. Finally, we propose new research approaches to
avoid potential confounds and improve future studies on this topic.
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Introduction
Animals can use the knowledge they acquire about temporal
and spatial patterns to predict when and where resources may
be found and thus better exploit opportunities. In this way
animals use environmental cues to anticipate a reward and
exploit this knowledge to better direct their behaviour.
However, in the anticipatory behaviour literature, it is often
unclear what if any function the behaviours reported actually
achieve in helping the animal acquire a reward. Researchers
have drawn welfare-related inferences from the behaviours
that animals display in the anticipatory period (ie between
cues signalling reward availability and the time when animals
access the reward), often with no clearly stated predictions
for what specific behaviours will be shown and how these
will be of functional benefit to the animal. This absence of
theory may explain: i) why some studies rely on meta-behav-
iours, such as the frequency of behavioural elements or tran-
sitions (henceforth called behavioural transitions) as the
outcome measure (eg van den Bos et al 2003); ii) the bewil-
dering variation in anticipatory behaviours described in
different situations and for different species; and iii) why
authors sometimes draw similar inferences based upon
divergent (and even contradictory) evidence.
The aim of the current paper is to examine the conceptual
and empirical foundations of welfare-related inferences
about anticipatory behaviour. In this paper, we suggest that

responses referred to in the scientific literature as ‘anticipa-
tory behaviour’ relate to a complex combination of factors,
and we suggest that although the expression of these behav-
iours provides some basis for inferences regarding affective
arousal they provide a much weaker basis for inferences
regarding affective valence (ie positive or negative). We
begin with a discussion of classical conditioning, and the
interpretation of behaviours that occur during the interval
between a cue and the presentation of the reward. We then
discuss how superstitious learning may affect the behav-
iours expressed. We briefly describe the methodologies
used and differences in the inferences made from these
studies. Finally, we discuss methodological confounds and
provide suggestions for future study.

Conditioning studies
Anticipation has been described as an animal responding to
a situation based on expectations about the future (Antle &
Silver 2009). In a number of studies where anticipatory
behaviours have been investigated in rats and farm animals,
classical conditioning has been used to induce anticipation.
This involves presenting animals a neutral stimulus, for
example, a light, followed by an unconditioned stimulus
(US), for example, food that elicits a response. Following
repeated presentations, an animal will form an association
between the previously neutral stimulus (conditioned
stimulus; CS) and US, such that the presentation of CS
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