Losing Sleep at the Market: The Daylight Saving Anomaly
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We have all struggled through the day after a
poor night’s sleep, weighed down by weariness,
fighting lethargy, and perhaps even facing de-
spondency. Fortunately, few people suffer from
acute sleeping disorders that, according to sleep
researchers, can destroy motivation and cause
deep depression and even death.! Nevertheless,
even relatively minor sleep imbalances have
been shown to cause errors in judgment, anxi-
ety, impatience, less efficient processing of in-
formation, and loss of attention. Indeed, it has
been argued that an important thread connecting
the nuclear accident at Chernobyl, the near
meltdown at Three Mile Island, the massive oil
spill from the Exxon Valdez, and the explosion
of the space shuttle Challenger, is people mak-
ing mistakes because of workshift changes and
consequent imbalances of sleep.? Equally tragic
but less publicized consequences of sleep-
related errors have resulted from accidents,
which each year “cost the United States over
$56 billion, cause nearly 25,000 deaths and
result in over 2.5 million disabling injuries.”
Despite all these negative consequences of sleep
problems, the modern hero is the person who
seems to defy nature, filling every day with
continuous, productive activity, and surviving
on far less sleep than is needed by virtually
everyone else.

Stock market participants, including investment
fund managers and others handling vast financial
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!'The psychological and physiological consequences of
sleep are discussed in detail in Stanley Coren (1996).

2 Coren (1996 p. ix and p. 269).

3 Coren (1996 p. x).
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assets, are almost certainly well represented
among those who have reduced the average time
spent sleeping by more than two hours per day in
the last century, bringing human sleep to several
hours less than that of closely related primates.
We appear to be fighting evolution, which has
made sleep as essential as food and water. The
need for sleep is so acute that a common, most
successful form of torture is to force people to
remain awake until delusion and confusion forces
them to reveal their secrets. If the need for sleep is
so obvious in the circadian rhythm of our evolu-
tionary relatives and in the tactics of military in-
terrogators, might sleep have consequences in
financial markets? This is the question addressed
in this paper.

The paper is organized as follows: Section I
presents evidence of some well-established neg-
ative effects arising from changes in sleep pat-
terns. Results shown in Section II demonstrate
that daylight-saving weekends are typically fol-
lowed by large negative returns on financial-
market indices. We argue that the effect could
be a direct result of changes in sleep patterns.
Conclusions are presented in Section III.

1. Sleep Research

Although sleep researchers have been able to
perform controlled experiments to study the ef-
fect of sleep on problem-solving ability and
response time, when it comes to the effects of
sleep on accidents, like economists, they are
forced to use other, nonexperimental data
sources. One profitable avenue has proved to be
the effects of the sleep pattern changes associ-
ated with clock shifting at the beginning and
end of daylight saving time.* The results have
been striking. For example, it has been shown
that automobile accidents take a statistically

* Noncontrolled experiments of sleep researchers also
include the study of shift workers and pilots who suffer
from jet lag. Case studies and tests on aggregate statistics
reveal serious effects of sleep pattern changes on such
workers.



1006 THE AMERICAN ECONOMIC REVIEW

significant jump on the days following daylight-
saving clock shifts, both in the spring, when
clocks go forward causing a one-hour sleep
loss, and in the fall, when clocks go back and an
hour is regained.’

It has been claimed that the effect on acci-
dents, whether sleep is lost or gained, is similar
to what happens to sufferers of jet lag: response
time and problem-solving ability are adversely
affected whether the travel involves a “lag” by
traveling west to east, or a “lead” from traveling
east to west. In the sleep literature jargon, neg-
ative consequences are suffered whenever there
is desynchronosticity in circadian rhythm; if
travel in one direction compresses the traveler’s
day, then travel in the other direction stretches
it, and both effects cause desynchronosis.

The linkage between desynchronosis and
market returns may work through anxiety that
itself may result from the difficulty of solving
problems and reaching rational decisions
throughout the first trading session following a
time change. Specifically, if sleep desynchrono-
sis causes market participants to suffer greater
anxiety about a given situation, ceteris paribus,
they may prefer safer investments and shun risk
in trades during the trading day following such
a disturbance in their sleep patterns. This could
push down stock prices following daylight-
saving shifts when the desynchronosis is sys-
tematic: although the clock changes are known
in advance, the consequences are not. Such a
linkage is, of course, a conjecture. Interest in
establishing how daylight saving time shifts in-
fluence the market really depends on whether an
empirical association exists. This paper sets out
to evaluate the empirical association in U.S.,
Canadian, U.K., and German stock market in-
dices, leaving it to others such as experimental
sleep researchers to identify the likely pathway.

II. Weekend Effects

Weekend effects have been identified in the
foreign-exchange and money markets as well as in

5 See Timothy H. Monk (1980) and Robert A. Hicks et
al. (1983). Although the data from the United Kingdom,
United States, Germany, and other countries show positive
effects of both clockshifts, Coren (1996) finds a drop in
accidents after clocks go back in Canada.
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stock market returns.® Significantly negative ef-
fects of weekends on stock returns have been
observed for Belgium, Brazil, Canada, New Zea-
land, Switzerland, the United Kingdom, and the
United States, although the effect appears to be
stronger in the 1970’s than in earlier or later
times.’ Richard Rogalski’s (1984) study of closing
versus opening prices has shown the effect is from
Friday closing to Monday opening, hence the la-
bel “weekend effect.” This weekend anomaly ap-
pears to be present when allowance is made for
the January effect, and like other anomalies, is
generally stronger for small firms and hence man-
ifest to a greater degree in equally weighted than
in value-weighted stock indices.

A. Daylight Saving Time Changes

The notion of daylight saving time changes was
first proposed by Benjamin Franklin in 1784. The
idea did not become popularized until much later,
when many nations aimed to conserve energy
during World War L. In the United States, a bill
was passed to enforce daylight saving in 1917.
However, this bill was repealed in August 1919
amid farmers’ protests. Although some municipal
and state legislations boldly adopted daylight sav-
ing during the interwar period, it took World War
II to truly revive widespread interest. In fact, by
1966, 36 states had adopted daylight saving time.
In 1967, Congress officially passed a daylight
saving act, although a few states have chosen not
to participate.

Daylight saving implies the loss or gain of an
hour twice a year, at 2:00 a.m. Sunday. In the
United States and Canada, until 1986, the spring
time change always occurred on the last Sunday
in April. As of 1987, the spring time change
takes place on the first Sunday in April. The fall
time change has always occurred on the last
Sunday in October. There were no time changes

%See Kenneth French (1980), Michael Gibbons and
Patrick Hess (1981), Donald B. Keim and Robert F. Stam-
baugh (1984), Jeffery Jaffe and Randolph Westerfield
(1985), and Robert A. Connolly (1989), for weekend effects
on stock returns; Maurice D. Levi (1978, 1988) for weekend
effects on exchange rates; and Warren L. Coats, Jr. (1981)
and Peter C. Eisemann and Stephen G. Timme (1982) for
weekend effects in the money market. Many of these papers
are summarized by Richard H. Thaler (1987).

7 See Leda Condoyanni et al. (1988) and Anup Agrawal
and Kishore Tandon (1994) for the international evidence.



