N/D 3. Richard J. Morgen offers a math problem that stems from a quiz game show on TV in
which three contestants get to spin a wheel. Each contestant can choose to spin one or two
times. The wheel has 20 equal size segments, marked 5, 10, 15, 20, on up to 100. Each
contestant can decide, in turn, whether to stop after one spin or spin again. Anyone who goes
over 100 is out. A tie (which could be two way or three way) results in a one spin spinoff.
What is the best strategy? Specifically, what number should you stop on if you spin first?
What if you spin second? (Obviously, if you are second, you take a second spin if your first spin
does not match or exceed that achieved by the first spinner. But you need more strategy than
that.) The third spinner only has to decide whether to stop if he or she ties someone.
Solution:
The first spinner should take a second spin if the first number is 65 or less. On best play, the
overall odds of winning are 30.82% if this is done.
The second spinner should take a second spin if either (1) the first number is 50 or less, (2) the
first number is less than the result from the first spinner, or (3) the first number ties the first
spinner with that number being 65 or less. On best play, the overall odds of winning are 32.96%
if this is done.
The third spinner should take a second spin if either (1) the first number is less than value needed
to win, (2) the first spin ties both preceding spinners, if the tie is at 65 or less, or (3) the first spin
ties only one previous spinner, if the tie is at 50 or less. (More precisely, if tied with only one
previous spinner at 50, it makes no difference if a second spin is taken, or not. The odds of
winning are 50/50 from that point either way.) On best play, the overall odds of winning are
36.22% if this is done.
Developing the strategy requires working backwards from the situation faced by Spinner 3. This
spinner knows a value he must beat, and whether both previous spinners were tied at this value.
The choices are whether to proceed or stop on a two-way or a three-way tie.

– 2 –
We first analyze the case where Spinner 3 has a strategy to stop on a tie at Spin 1. Here, a second
spin is made only if Spinner 3 hadn’t yet won or tied on the first spin.

Alternatively, Spinner 3 can continue on a tie at Spin 1.

– 3 –
A tie leads to a tie breaker, where each spinner has 50 % odds (on a two-way tie), or 33 % odds
(on a three-way tie). From this, we see the chance for eventually winning in both cases, for both
strategies. (Optimal strategy in green.)

The third spinner should take an elective second spin on a two-way tie (if the first spin ties only
one of the preceding spinners) if the tie is at 50 or less, and an elective second spin on a threeway tie (if the first spin ties both preceding spinners) if the tie is at 65 or less.

– 4 –
The second spinner must take a second spin if the first did not tie or exceed the score from the
first spinner. However, when should he elect a second spin otherwise? If we assume for the
moment that the first spin exceeded the previous score (which precludes the chance of a threeway tie), we know from the above the chance of Spinner 2 winning (which is the chance of
Spinner 3 losing) for all outcomes of one and two spins.

The best strategy, highlighted in green, is to electively spin a second time if the first spin results
in 50 or less.
When Spinner 2 ties with Spinner 1 after one spin, it is not enough to just win over Spinner 3.
There is only a 50 % chance of ultimately winning over Spinner 1.

Here, the best strategy, highlighted in green, is to electively spin a second time if the first spin
results in 65 or less.

– 5 –
Given these strategies, we can deduce the probabilities of the various possible Total Spin
outcomes for Spinner 2, given the “To Beat” value known from Spinner 1.

For each of these combinations, we also know the chance that Spinner 2 will win, and hence we
know the overall probability that Spinner 2 will win for each possible To Beat value from
Spinner 1.

(The bottom-line totals are the dot product of the corresponding columns from the preceding two
charts.)

– 6 –
Similarly, for each “To Beat” value from Spinner 1, we can compute the probability that Spinner
3 wins, and hence the probability that Spinner 1 wins.

This allows Spinner 1 to decide on strategy.

The best strategy for Spinner 1 is to elect a second spin if the first is 65 or less.

– 7 –
Knowing that Spinner 1 will spin twice if the result of the first spin is 65 or less, we can compute
the probabilities of each possible outcome from Spinner 1. Furthermore, we can compute the
probability of each spinner winning.

