The Controversial Raffle

In order to fund desperately needed repairs to the church roof, a vicar decides to hold a raffle.  The scheme is advertised throughout his parish.  It will cost 50p to enter, and there will be 100 prize-winners.  The grand prize is £100, there are two second prizes of £50, 5 prizes of £10, 12 prizes of £5, while the rest will double their money to £1.  The first draw will select the 100 winners, who will then go on to a second draw which decides the prize allocation.

-
Let X be the random variable ‘amount of money won’.  Draw up the probability distribution for the second stage of the raffle, showing the probabilities of obtaining each prize if you are one of the lucky 100.

-
Find the expected mean of the winnings.

-
Find also the variance of these winnings, to the nearest penny.

· The variance is not a useful measure in this case as the numbers are large.  State the standard deviation.

During the final week before the first draw there is an unexpectedly large amount of local media coverage of the raffle, focussing on the possible conflict between gambling and the church’s teaching.  As a result hundreds more people start buying tickets.  The vicar is absolutely delighted at all this free advertising, and decides to plough a further £400 into prize money to encourage even more sales.  However, he can’t decide between making the top prize £500, or simply adding £4 on to each available prize.  

-
Draw up the probability distributions for each scenario, and also find the corresponding mean, variance and standard deviation.

-
Which is the scenario most likely to encourage ticket sales?

-
Statistically, which is the better option, and why?

· Write down what else you notice about your results.  Think of reasons for your observations.
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