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You will be surprised how often you are engaged in voting. What film shall we go to see? What TV channel
shall be watch? Where shall we go on holiday? What's the best make of fridge to buy? If you enter into
discussion with others about questions which have different possible answers then you are really engaged i
casting a "vote" your preference and the successful candidate is the choice that is finally made. These
decisions are not reached by all parties casting a vote. The process is usually much more haphazard. Some
suggests we rent a video. Then someone suggests another because it is newer. Then someone says the ne
one is too violent and we should pick a third one. Someone turns out to have seen that one already so it's b:
to the first choice. Someone realises it's boring for children so they suggest another. People are feeling wea
by now and so agree on that proposal.
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Want to rig an election? No need for dishonesty if you choose the right voting system.

What is happening here is interesting. One possibility is being considered against another one, and this
process is repeated. You never consider all the attributes of all the possible films and vote on them as a whe
The outcome of the deliberations therefore depends very strongly on the order in which you consider one fill
versus another. Change the order in which you consider the films and the attributes you use for comparing
them and you can end up with a very different winner.

It's just the same with elections. Suppose you have 30 people who have to choose a leader from 8 possible
candidates: Ali, Bill, Cath, Dave, Edith, Fred, Gill, and Hal. The "voters" divide up into three groups who
decide on the following orderings of their preferences amongst the candidates:

Group 1: Ali Bill Cath Dave Edith Fred Gill Hal
Group 2: Bill Cath Dave Edith Fred Gill Hal Ali
Group 3: Cath Dave Edith Fred Gill Hal Ali Bill

At first glance it looks as if Cath is the preferred candidate overall, taking 1st, 2nd and 3rd places in the thre
ranking lists. But Hal's mother is very keen for Hal to get the leader's job and comes to ask if we can make
sure that Hal wins the vote. It looks hopeless as he is last, second from last, and third from last on the
preference lists. There appears to be no chance of Hal being elected as leader. We make clear to his mothe
that everything must follow the rules and no dishonesty is allowed. So, the challenge is to find a voting syste
that makes Hal the winner. Here is what she suggested.

All you need to do is set up a tournament style election and pick the winner of each two—person contest usir
the preferences of the three groups. First, pit Gill against Fred, and we see Fred wins 3-0. Fred then plays
Edith, and loses 3-0. Edith then plays Dave and loses 3-0. Dave then plays Cath and loses 3-0. Cath then
plays Bill and loses 2-1. Bill then plays Ali and loses 2-1. That leaves Ali to play Hal in the final match—-up.
Hal beats Ali 2-1. So Hal is the winning choice in this tournament to decide on the new leader.

What was the trick? Simply make sure the stronger candidates eliminate each other one by one in the early
stages and only introduce your "protected" candidate at the last moment, ensuring that they are compared v
the only other candidate they can beat. So, a British male tennis player can win Wimbledon after all.

Further reading

« Chaotic elections! A mathematician looks at voting by Donald G. Saatri;

 Decisions and elections: Explaining the unexpected by Donald G. Saari;
« Chapter 12, Electing the president,_of For all practical purposes, 7th Edition.

Did you manage to answer the puzzle posed in Outer space: Blowin' in the wind? If not,_you can find the
answer here!
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http://www.amazon.co.uk/Chaotic-Elections-Mathematician-Looks-Voting/dp/0821828479/ref=sr_1_1?ie=UTF8&s=books&qid=1204205746&sr=8-1
http://www.amazon.co.uk/Decisions-Elections-Explaining-Donald-Saari/dp/0521004047/ref=sr_1_1?ie=UTF8&s=books&qid=1204284827&sr=8-1
http://www.amazon.co.uk/All-Practical-Purposes-COMAP/dp/0716769018/ref=sr_1_1?ie=UTF8&s=books&qid=1204284985&sr=1-1
http://mmp.maths.org
http://nrich.maths.org
http://motivate.maths.org
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Plus is part of the family of activities in the Millennium Mathematics Project, which also includes the NRICH
and MOTIVATE sites.
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