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Overview: This poster reviews the literature on the hot hand fallacy and the gambler’s fallacy as examples of misperceptions of
randomness. Studies in sporting contexts tend to identify the existence of the hot hand or the gambler’s fallacies and are useful for 
understanding sports psychology. However in terms of understanding human probabilistic reasoning, we can learn more from 
gambling games. These misperceptions of randomness can affect everyday decisions and decisions which have large impacts on our 
wellbeing, such as US refugee asylum judges or Indian loan officers. 

The Fallacies 
• The Hot Hand Fallacy: Random sequences exhibit positive recency, for 

example tossing a coin and getting 4 heads, then expecting the fifth to 
also be a head.

• In sports media you often hear talk about players being on scoring 
streaks, for example Jamie Vardy scoring in 11 consecutive games during 
Leicester’s famous 2015-16 Premier League winning season (BBC News, 
2015). 

• The Gambler’s Fallacy: Random sequences exhibit negative recency, for 
example tossing a coin and getting 4 heads and then expecting the fifth to 
be a tails (gambler’s fallacy).

• In the Italian lottery the number 53 did not show up for two years. This led 
people to believe that it was more likely to show up soon. Addicts placed 
increasingly large bets on the elusive number 53, running up debts, going 
bankrupt, losing homes to bailiffs and some even dying for it. Four died in 
53-related incidents. One woman drowned herself in the sea off Tuscany 
leaving a note admitting that she had spent her family's savings on the 
number. (The Guardian, 2005). 

In Sports and Gambling
The hot hand was popularised within economics by Gilovich, Vallone and 
Tversky (1985), assessing basketball shooting data from NBA (National 
Basketball Association) teams.

The belief: a player has just scored 3 baskets in a row so they are now more 
likely to score their next shot.

Gilovich et al (1985) computed the sequential dependencies between 
successful scoring attempts of players and found no statistical evidence to 
suggest each shot was dependent on previous attempts.

Studies have convincingly and consistently failed to provide evidence for the 
hot hand in basketball.

Sundali and Crosen (2006) found behaviours consistent with both the 
gambler’s fallacy and the hot hand fallacy during games of roulette. Only half 
the casino players exhibited the gambler’s fallacy behaviour, therefore 
gamblers have a mixed beliefs which are affected by contextual conditions.

Human Probabilistic Reasoning
Too much attention has been paid to investigating misperceptions of randomness in various sporting domains (Alter & 
Oppenheimer, 2006). Gilovich (1985) sheds no light on the cognitive processes around the hot hand fallacy.
• Ayton and Fischer (2004) shows that people tend to recognise the hot hand fallacy as arising out of positive recency 

in serial fluctuations in human performance, whereas the gambler’s fallacy results from the experience of 
characteristic negative recency in sequences of natural events. 

• Moldoveanu and Langer (2002) also show that people rely on prior assumptions when interpreting random events. 

One model, popularised by Kahneman’s famous book Thinking Fast and Slow (2011), shows that people process 
information in two ways:
• Type 1: people use their heuristic approach, making decisions rapidly, without examining information or processing it 

deeply, therefore thoughts tend to reflect naïve or default theories they know of. 
• Type 2: systematic approach, where an individual expends significant effort in examining the information before 

reaching a conclusion. 
• People override their type 1 thinking when they engage in type 2, as systematic processing overrides naïve theories. 

Given that most real-world events are non-random, people are likely to anticipate non-random patterns when they 
process data without investing cognitive effort. 

Oskarsson et al (2009) propose a framework for the sequence generating mechanism that is important to characterise 
people’s mental models of binary sequences, these include: randomness, intentionality, control and goal 
complexity.

Economic Decision Making
Assessing misperceptions of randomness outside the laboratory, gambling games or sports is rare. However some 
studies show evidence for these misperceptions in real world examples.
Chen, Moskowitz and Shue (2016) shows:
• US judges granting refugee asylum are up to 3.3 percentage points more likely to reject the current case if 

they approved the previous case. This translates into 2% of decisions being reversed purely due to past decisions
• For testing whether loan officers in India are more likely to deny an application having just approved an 

application, they find that up to 9% of decisions are reversed due to negative autocorrelation in decision making. 

Analysis shows that when making decisions under uncertainty, a decision maker suffering from the gambler’s fallacy 
may believe that streaks of good or bad quality cases are unlikely to occur by chance. Consequently, they may 
approach the next case with a prior belief that the case is likely to be positive if they deemed the previous case to be 
negative. 

Assuming decisions made under uncertainty are at least partially influenced by the agents priors, the priors 
then lead to negatively autocorrelated decisions. Similarly, a decision maker who fully understands random 
processes may still engage in negatively autocorrelated decision making in an attempt to appear fair if being 
evaluated by others. 


