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When you have to make a big decision, does the time of day make a difference in your abilities? Are
your wits sharpest first thing in the morning, or perhaps after you’ve had time to get in a few cups of
coffee? Or, if you’re more of a night owl, maybe you do your best thinking in the middle of the night.

In order to investigate realistic decision-making in a large group of people throughout the day, a team of
Argentinian psychological scientists turned to an intriguing source of data: online chess matches.
Immense databases of time-stamped chess games allowed the researchers to investigate real world
variations in decision-making across all hours of the day.

The research team, which included postdoctoral fellow María Juliana Leone (who won a Woman
International Master chess title in 1999) and APS Fellow Mariano Sigman, found that decision-making
abilities do appear to fluctuate across the day: In the morning decisions tend to be slower but more
accurate, and late in the day decisions were made more abruptly with less accuracy.

According to the researchers, chess provides several research advantages compared to other decision-
making domains. The quality of chess players is determined through a standardized rating system, and
the online play allows each move and decision in a game to be analyzed based on standardized criteria.



When it comes to our behavior and time of day, individual differences in circadian rhythms, called
chronotypes, play a role in when people prefer to go to sleep and when they wake up. Individuals who
prefer to stay up late are called “owls” and those who prefer to get up early are called “larks.” Other
individuals are somewhere in the middle.

Chronotypes have been shown to influence a wide range of behaviors, including whether people are
prone to cheating. For example, a study published in Psychological Science suggests that morning
people (e.g., “larks”) tended to be most ethical in the morning whereas evening people, (e.g., “owls,”)
tended behave more ethically in the evening compared to the morning.

Leone and colleagues hypothesized “that players would exhibit circadian fluctuations in speed and
accuracy of the decisions revealing diurnal variations which depend on specific chronotypes.” That is,
larks would play best in the morning, while owls would play best in the evening.

Chess data came from the Free Internet Chess Server (FICS), a free server for playing Internet chess
games, with more than 400,000 registered users. All registered users have a standardized skill rating
which is updated after every game.

The researchers recruited samples of players who had played at least 2,000 games. Approximately 100
participants were asked to note their Time Zone, age, and to complete a Morningness-Eveningness
Questionnaire (MEQ), which indicates morning or evening preferences. The players also completed a
short questionnaire about daily sleep routines, meal habits, and wake-up times.

As a control group, the researchers also included games from 14 computers that regularly play in FICS,
since “computers are not expected to have diurnal fluctuations in the decision process.”

The researchers were able to calculate a “quality” score for each move of each participants’ game by
including the analysis of each position using an open source chess engine called Stockfish.
The results showed that chess playing activity tended to follow along with a player’s chronotype: Larks
played more games in the morning and owls played more often in the evening. However, chronotype did
not appear to have a significant impact on play performance. Regardless of players’ chronotype, the
researchers observed a consistent pattern in decision-making quality and time of day.

“We found that players changed their decision-making policy throughout the day: players decide faster
and less accurately as the day progresses, reaching a plateau early in the afternoon,” the researchers
write. “This effect was observed for all players regardless of their chronotype, indicating that changes in
decision time are mainly determined by the time of the day.”

That is, there wasn’t a time of day when players were definitively efficient decision-makers. Instead, the
data suggest that player employ slightly different decision-making strategies depending on the time of
day.

“Indeed, during the morning players adopt a prevention policy, playing slower and more accurately (as
if they were playing with higher level opponents) and, during the evening, they adopt a more risky
(promotion) policy where decisions are faster but less accurate,” the researchers conclude.
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