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Reasoning about games has taught us much about social problems con-
cerning interactions of self-interested agents. The relevance of self-interest
and the resulting complicated social interactions are all over the news. They
have also attracted interest in the philosophy of science journals, e.g., Zoll-
man(2013: Network Epistemology: Communication in Epistemic Commu-
nities, Philosophy Compass, Volume 8, Number 1, 15-27), Holman and
Bruner(2015: The Problem of Intransigently Biased Agents, Philosophy of
Science, Volume 82, Number 5, 956-968) and Romero(2016: Can the behav-
ioral sciences self-correct? A social epistemic study, Studies in History and
Philosophy of Science Part A, Volume 60, 55-69), the methodology of medi-
cal inference Lundh et al.(2017: Industry sponsorship and research outcome,
Cochrane Library, Number 2, Art. No.: MR000033) and – of course – The
Reasoner, e.g., Osimani(2018: What’s hot in Mathematical Philosophy: The
Reasoner, Volume 12, Number 2, 15-16) and Sanjay Modgil’s column.

This column is about making teaching game theory fun (to us).
The Centipede Game has gained notoriety due to its ubiquity in philo-

sophical courses on game theory. This game is played between two students
taking turns. To start the game the teacher places a pile of cookies of her
choice (no one in class is allergic to) in front of the two students. The aim of
every student is to maximise the number of cookies she acquires. A student
on move may either a) take one cookie and then it’s on the other student to
play or b) take two cookies and the game ends. When the game ends, the
teacher quickly puts on a cookie monster mask, swoops in, and devours the
remaining pile of cookies in one fell swoop.

The devouring teacher makes it clear that cookies left on the table are
lost, because someone (I’m looking at you Jimmy!) took two cookies and
ended the game. But surprise! the ““only rational play”” is to take two
cookies on the very first turn.

The much-discussed backward induction proceeds as follows. If there are
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three or less cookies left, it is optimal to take two cookies and end the game.
For N ≥ 4: by the induction hypothesis on N − 1, if I only take one cookie
now, then the other player will have N − 1 cookies in front of her and take
two cookies ending the game. So, I take two cookies. The game ends on
move one. Great news, teachers! just remember not to eat before class!
Teachers caring for their waste line are hence advised to not play the game
after discussing backwards induction reasoning.

Much under-appreciated is the Pirate Game by Stewart(1999: A Puzzle
for Pirates, Scientific American, volume 280, 98-99) in which a band of pirates
has plunder (a pile of golden chocolate coins) to split; which can also be
tackled using backward induction reasoning. Here are the rules: 1) The
captain proposes a split of the plunder. 2) The pirates take a secret vote
on the proposal. 3) If the proposal receives at least 50% yes votes (the
captain has the deciding vote in case of a tie; abstaining is impossible), it
is implemented. 4) If the proposal is voted down, the captain is fed to the
sharks and the second in command is made the new captain; and we are back
to 1).

Given that there is a complete, strict ordering of pirates which is public
and that pirates do not honour any commitments in the booth, ‘what is
the rational way to play the Pirate Game?’ you ask your students. While
they are trying to figure it out, you play Skulls & Crossbones (Pirates of the
Caribbean) and put on your favourite pirate hat and eye patch.

“Alrrrright mates” you eventually address the class, “what shall be
done?” The good students might tell you that it matters how many coins
(C) and how many pirates (P ) there are or they might have come up with
a clever proposal. The very good students point out that the problem is
under-specified: the pirates’ preferences are, as yet, unknown. With a stern
look you turn to them “Arrrr, you want my job; I see. I shall be watching you
closely. Here arrre their lexicographic preferences: i) survival, ii) maximise
gold and iii) climb the ladder by tossing the captain over board.”

Now the problem is fully specified and the backward induction delivers a
unique solution which the reader can either workout herself or read the much
under-appreciated Stewart(1999). For most bands of pirates, which are large
compared to the plunder (P > 2 · C), the captain is turned to shark food –
no matter what he proposes. Intuitively, the captain does not have enough
gold to bribe enough fellow pirates to secure his survival. For P ≤ 2 ·C, the
captain always survives.

Now it’s time to put my readers to the test and see how well they can
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think outside the pirate ship. “Captain, your last raid failed, and all you’ve
got are four measly gold coins to split and a lot of mean-spirited pirates on
your ship. Be creative, how do you manage to survive?”

Here are a few things you might want to try: resign immediately, claim
that plunder will be shared after the next raid, add coins from your private
purse or divide every coin into hundredth. The last try is the one with the
most upside. Furthermore, it shows that the Pirate Game is not invariant
under a change of currency – unlike the backwards induction solution to the
Centipede Game.

Technically speaking, this last question was asking: “under which condi-
tion does the backward induction solution not apply?” I asked my students
this with respect to the centipede game. One of them, Hause von Hauff,
guessed that the backward induction might not apply, if the number of cook-
ies on the table is hidden. I’m turning this one over to you, do you know if
hiding the number of cookies on the table makes a difference? More impor-
tantly, do your students know?

May your students take you to interesting places.
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