GOLO: Analyzing the Probabilities of a Dice-Based Golf Game
______________________________________________________________________________
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Background:  GOLO is a probability-based dice game used to simulate playing a round of golf.  Details of the game are listed below: 
· Each “golfer” is given nine 12-sided dice to roll.  There are two par 3 dice, five par 4 dice, and two par 5 dice.

· The dice are placed into the cup, shaken up, and rolled onto a flat surface.

· Each time the dice are rolled the golfer MUST take at least 1 die.  Any dice taken are then set aside and not used in subsequent rolls.

· A player continues to roll until she has used all nine dice and thus has completed nine holes.

· A player’s nine-hole score is the sum of the nine dice.  

· The player with the lowest score wins!

The dice that come with GOLO are described below:
· There are two par 3 dice we call Par 3A and Par 3B.  The twelve equally-likely faces on the die are numbered as follows:

Par 3A – 1, 3, 3, 3, 4, 4, 5, 5, 6, 6, 6, 8

Par 3B – 2, 3, 3, 3, 4, 4, 5, 5, 6, 6, 6, 7

· Eagles are denoted by a star around the score. Birdies are denoted by a circle. Pars are denoted by a box.

· There are five identical par 4 dice.  The twelve equally-likely faces on the die are numbered as follows:

Par 4 – 3, 4, 4, 4, 5, 5, 6, 6, 7, 7, 7, 8

· There are two par 5 dice we call Par 5A and Par 5B.  The twelve equally-likely faces on the die are numbered as follows:

Par 5A – 3, 5, 5, 5, 6, 6, 7, 7, 8, 8, 8, 10

Par 5B – 4, 5, 5, 5, 6, 6, 7, 7, 8, 8, 8, 9

Questions:
The binomial setting is characterized by N independent observations where each observation is either a success or failure and the probability of a success is the same for each observation. In this setting the number of successes, defined as X, is a binomial random variable. 

Each roll in the game of GOLO can be thought of as a binomial experiment where a success on a given die can be defined as a specified outcome or better on the up-face. In this game if N dice are rolled the probability that X dice are par or better follows a binomial distribution. 
Assuming that you are beginning a “new nine”, complete the following questions.

1. Consider the characteristics of the binomial setting.  Explain why the number of pars or better thrown on the first roll can be considered binomial?
1. There are n trials where n is set in advance.

2. There are two possible outcomes {par or better vs. bogey or worse}.  
3. The outcomes on each die are independent.

4. The probability of success is the same for each trial.
2. What are the values of n – the number of trials and p – the probability of success on any trial?

n = 9 and p = 4/12
3. What is the probability that you throw exactly 2 pars or better?
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4. What is the probability that you will throw at most 1 par or better?
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5. What is the probability that you throw at least 1 par or better?
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6. What is the probability that you will throw at least 3 pars or better and no more than 6 pars or better?
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7. Find the probability distribution function (pdf) for the number of pars or better in a roll of all nine dice.  
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 and p is the probability of success on each roll. In our scenario, n = 9 and p = 1/3 (see the table in #9 for the computed pdf values).
8. Roll all nine dice 50 times and count the number of successes (defined by par or better) that you throw on each roll. Use the outcomes from these 50 rolls to develop an empirical probability distribution function for the outcomes.
Example individual data collection table:
	No. of pars or better (x)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Counts
	1
	7
	11
	15
	7
	6
	2
	0
	1
	0


9. Compare the probability density function (from #7) and the empirical probability density function (from #8). Is the binomial model proposed a reasonable model for your data? Explain.

Example comparison of theoretical and empirical density:
	No. of 

pars or 

better (x)
	Theoretical 

Probability Density Function 
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	Empirical 

Probability Density Function 

(Proportion for x)

	0
	0.0260


	1/50 = 0.02

	1
	0.1171

	7/50 = 0.14

	2
	0.2341

	11/50 = 0.22

	3
	0.2731

	15/50 = 0.30

	4
	0.2048

	7/50 = 0.14

	5
	0.1024

	6/50 = 0.12

	6
	0.0341

	2/50 = 0.04

	7
	0.0073

	0/50 = 0.00

	8


	0.0009


	1/50 = 0.02

	9


	0.0001

	0/50 = 0.00


We find that most values are very close with the biggest difference when x = 4 where the theoretical value is 0.2048 and the empirical value is 0.14.  Thus, it seems that the binomial model with 
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is a reasonable model for the number of pars or better for rolling all nine dice in GOLO.
GOLO Website:  � HYPERLINK "http://www.igolo.com" ��www.igolo.com�











PAGE  
2

_1253357673.unknown

_1257732043.unknown

_1257732050.unknown

_1329988575.unknown

_1253867210.unknown

_1257732028.unknown

_1253867201.unknown

_1253357624.unknown

_1253357650.unknown

_1253357631.unknown

_1230813848.unknown

_1230969126.unknown

