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a b s t r a c t

Asset prices tend to cluster at round numbers. We examine betting
exchange data on U.K. horse races to establish whether limited
cognition is partially responsible for this clustering. The key tool in
this study is the stark increase in cognitive load faced by traders
during races compared to prior to races. Using an approach that is
part regression discontinuity and part difference-in-differences,
we find that traders exhibit a substantially higher propensity to
quote round numbers, rather than the nearest non-round num-
bers, during races. This result is robust to a series of placebo tests.

& 2016 Elsevier B.V. All rights reserved.

1. Introduction

There is long-standing evidence that stock prices cluster at round numbers (e.g., Niederhoffer,
1965, 1966; Harris, 1991; Ahn, Cai, and Cheung, 2005; Sonnemans, 2006; Ikenberry and Weston,
2007; Bhattacharya, Holden, and Jacobsen, 2012; Kuo, Lin, and Zhao, 2015). It is unlikely that the
fundamental values of stocks cluster at round numbers, and therefore — at least recently, as models of
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bounded rationality (Simon, 1955) have become more popular in financial economics — price clus-
tering has been attributed to limited cognition on the part of traders. The story is that attention-
constrained traders latch onto cognitive reference points, such as round numbers, when they do not
have the mental capacity to make finer price distinctions.

Yet, if limited cognition is indeed causing price clustering, we should observe greater (lower) levels
of clustering when traders are more (less) cognitively constrained. In this paper, we use a betting
exchange in the United Kingdom as a unique laboratory to test this hypothesis, and therefore more
firmly establish the role of limited cognition in the clustering of asset prices.

We examine Betfair betting exchange trading on the two major horse race meetings in the U.K:
Royal Ascot and the Cheltenham Festival. We compare the propensity for bettors to quote odds at a
range of round numbers with their propensity to quote odds at the nearest non-round number. A
round number and its nearest neighbor reflect almost identical win probabilities: the only difference
is that one price is arguably a cognitive reference point, and therefore more likely to be quoted by the
cognitively constrained bettor, and the other is not. Importantly, we compare these propensities prior
to races, when there is little new information arriving, with the same propensities during races, when
important information on the relative positions of horses arrives in rapid succession. The idea is that
bettors are more likely to be cognitively constrained during races, when the cognitive load is greater.
We should therefore observe more round number quotes during races.

We find that bettors are substantially more likely to quote a round number than the nearest non-
round number during races, compared to prior to races. This result is perhaps most vividly captured
by Fig. 1. This figure contains a simple bar chart of quoted odds (including the stake) at Royal Ascot in
2011, both pre-race (in Panel A) and during races (in Panel B). While there is some evidence that
certain round numbers are quoted more frequently than other odds prior to races, all round numbers
are substantially more likely to be quoted once races begin. This suggests that the cognitively con-
strained trader, forced to process the rapid unfolding of each race, employs round numbers as a
heuristic method for pricing assets.

The logic of the empirical approach in this paper can be thought of as part regression discontinuity
(RD) design, and part difference-in-differences (DID). The decision to quote a round number, or not,
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Fig. 1. Quoted odds. Bar charts of quoted win and place odds (back quotes) on horses in races at Royal Ascot in 2011. Panel A
contains pre-race odds and Panel B contains in-running odds. The plot is restricted to odds (including the stake) of below 11.
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