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Study reveals a way to improve chances of
winning at rock-paper-scissors

May 2 2014, by Bob Yirka
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The Rock-Paper-Scissors game. (A) Each matrix entry specifies the row action’s
payoff. (B) Non-transitive dominance relations (R beats S, P beats R, S beats P)
among the three actions. (C) The social state plane for a population of size N =
6. Each filled circle denotes a social state (nR, nP , nS); the star marks the

centroid c0; the arrows indicate three social state transitions at game rounds t =
1, 2, 3. Credit: arXiv:1404.5199 [physics.soc-ph]

(Phys.org) —A trio of researchers at Zhejiang University in China has
found a way for players to improve their odds of winning when playing
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the hand game rock-paper-scissors. In their paper they've uploaded to
the preprint server arXiv, the researchers describe a field study they
undertook with a large crowd of volunteers and how it revealed the
secret.

Scientists in many fields have studied game theory for thousands of
years, some to gain military or social advantage, others to better
understand human psychology. One game stands out, the hand game
rock-paper-scissors, likely because of its simplicity, and because it can
be used to make group decisions. Plus, it's universal, requiring no
language skills or preconceived social notions—therein lies its inherent
beauty. Also, it's supposed to be fair, with every player having a 1 in 3
chance of winning any given round. Prior research has suggested that
such odds are the case, but now, it appears the experts may have been
wrong. In this new effort, the team in China has found that due to human
emotion and decision-making strategy, there is a way to better the odds
when playing.

To find it, the researchers recruited 300 volunteers from the university
and divided them up into 60 groups and had them play the game.
Winners were given different amounts of money to make sure that all
players were trying to win. As the horde played, swapping teams
periodically, the researchers filmed the action and afterwards, studied
the tape. They found that players had a slight tendency to repeat a wining
throw, and, to give up on a throw if they lost using it more than twice in
a row. That meant, the researchers report, that in order to improve their
chances of winning, all a player had to do was throw down a gesture that
would beat the previous winner or throw down a gesture that would beat
one of the other two gestures a prior loser had not just used.

The researchers note that such predictable play is easy to
explain—people naturally continue with a winning strategy and avoid

those that don't work. They call it the "win-stay, lose-shift" strategy,
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which because most of the people playing use it, results in any given
player winning a third of the time—but, not if they know about the
strategy used by their opponents, and their opponents don't. Because the
analysis came after the game playing, the researchers didn't have the
opportunity to test their theory that they'd found a winning strategy, but
now that the cat's out of the bag, it's likely people all over the world will
be testing it for them.

More information: Social cycling and conditional responses in the
Rock-Paper-Scissors game, arXiv:1404.5199 [physics.soc-ph]
arxiv.org/abs/1404.5199

Abstract

How humans make decisions in non-cooperative strategic interactions is
a challenging question. For the fundamental model system of Rock-
Paper-Scissors (RPS) game, classic game theory of infinite rationality
predicts the Nash equilibrium (NE) state with every player randomizing
her choices to avoid being exploited, while evolutionary game theory of
bounded rationality in general predicts persistent cyclic motions,
especially for finite populations. However, as empirical studies on
human subjects have been relatively sparse, it is still a controversial issue
as to which theoretical framework is more appropriate to describe
decision making of human subjects. Here we observe population-level
cyclic motions in a laboratory experiment of the discrete-time iterated
RPS game under the traditional random pairwise-matching protocol. The
cycling direction and frequency are not sensitive to the payoff parameter
a. This collective behavior contradicts with the NE theory but it is
quantitatively explained by a microscopic model of win-lose-tie
conditional response without any adjustable parameter. Our theoretical
calculations reveal that this new strategy may offer higher payoffs to
individual players in comparison with the NE mixed strategy, suggesting
that high social efficiency is achievable through optimized conditional
response.
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