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1. (50 points) The Playoffs: Suppose you have been tasked with populating the Championship
bracket for the Tri-State Soccer league. There are 8 teams initially in a single elimination
tournament, so 4 teams advance to round 2 and then 2 teams advance to the finals.

Show your answers in expanded form (with the factorials and product and fractions).

(a) (10 points) How many different sets of 4 teams make it to round 2?

(b) (10 points) How many different ways are there for 4 teams to move onto round 2, once
you’ve chosen the initial match ups?

(c) (10 points) How many ways are there to pair off the teams in round 1?

(d) (10 points) If you know the two teams that made it to the finals, how many initial pairings
could have produced this final match up?

(e) (10 points) Once the initial match ups have bee chosen, what’s the probability of correctly
predicting the final results by randomly closing winners.
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2. (50 points) Random Walks: A random walk is a way to simulate random events over time
like stock prices (Random Walk Hypothesis) or motion of molecules in a gas (Brownian Motion).
A very basic example goes like this:

• Flip a coin:

– If it’s heads take a step to the right.

– If it’s tails take a step to the left.

– Assume steps are all of equal size.

• Repeat

Use Monte Carlo simulations and the random walk generating code that I’ve provided to
complete the following questions.

(a) (10 points) Create a random walk with 200 steps and plot this using ggplot.

(b) (10 points) What’s the probability that you end up exactly 2 steps to the right after 10
steps?

(c) (10 points) Simulate 100,000 random walks with 10 steps. Create a histogram of the final
positions.

(d) (10 points) Using this data calculate the empirical probability of ending exactly 2 steps
to the right. (Give 5 decimal places.)

(e) (10 points) What’s the probability of ending a 200 step random walk more that 15 steps
to the left?


