POWERBALL Simulation Games
Due to the large number of possibilities for the powerball game, we modify the POWERBALL game  with a simulation with fewer than the 49 balls in the bin and 42 balls in the powerball bin. This simulation uses a program written for theTI-83. Choose questions and exercises for the students that are appropriate for the developmental level of your students.
Simulation Game 1: (10 balls in bin and 2 balls in the powerball bin).
Run the program PBALL2.

For the number of balls enter 10.

For the number of powerballs enter 2.

Next choose your numbers, one at a time select a ball numbered between 1 and 10, press enter, 

until you have selected your five balls. (You may not duplicate a choice.)
Next choose your powerball, select a number between 1 and 2, press enter.

The simulator will now play powerball over and over, keeping track of the number of times you 

win each prize and the number of losses. Let the simulator run for about 5 minutes. 

Press the negative key, (-), to stop the simulator.

(The program turned the axes off in the graphics screen. After all the data has been recorded and simulations completed, you may turn the axes on by choosing the FORMAT menu and AxesOn.).

1.
Record your results and compute the experimental probabilities for each prize category.

Prize Category
# of outcomes
Probability of outcome

Prize Category
# of outcomes
Probability of outcome

Jackpot

5 B & PB



$7

3 B & no PB

2 B & PB



$100,000

5 B & no PB





$4

1 B & PB



$5,000

4 B & PB





$3

0 B & PB



$100

4 B & no PB

3 B & PB



Lose




Is this a fair game? Who has the advantage the state or the individual player? 


Would you play this game? Why?

2.
Combine the results for your group, compute the experimental probabilities for each prize category.

Prize Category
# of outcomes
Probability of outcome

Prize Category
# of outcomes
Probability of outcome

Jackpot



$7





$100,000





$4



$5,000





$3





$100





Lose




How do your group's results compare to your individual results?


Would you change your answers to the questions in #1? Explain.

3.
Combine the results for whole class, compute the experimental probabilities for each prize category.

Prize Category
# of outcomes
Probability of outcome

Prize Category
# of outcomes
Probability of outcome

Jackpot





$7





$100,000





$4





$5,000





$3





$100





Lose




How do class's results compare to your individual/group results?


Would you change your answers to the questions in #1? Explain.

4.
Compute the theoretical probabilities for each prize category.

Prize Category
Probability of outcome

Prize Category
Probability of outcome

Jackpot

5 B & PB


$7

3 B & no PB

2 B & PB


$100,000

5 B & no PB




$4

1 B & PB


$5,000

4 B & PB




$3

0 B & PB


$100

4 B & no PB

3 B & PB


Lose



How do these compare to the experimental results? Explain any discrepancies.


Would you change your answers to the questions in #1? Explain.

Simulation Game 2: (X balls in bin and Y balls in the powerball bin).
5.
Repeat questions 1, 2, & 4 for a game of your group's choice. 

Simulation Game 3: POWERBALL (49 balls in bin and 42 balls in the powerball bin).
6.
Repeat questions 1 - 4 for the actual POWERBALL game that has 49 balls in the bin and 42 balls in the 


powerball bin.


Did anyone in the class win the Jackpot? Was this result expected? Explain. 


Compare your computed experimental and theoretical probabilities to the actual published 


probabilities? Do they differ? Explain.


How long should you run the simulator for this problem to obtain a reasonable approximation of the 


theoretical values?

More Questions:

1.
What prizes may be won in each of the following scenarios:


(a)
5 balls in the bin and 1 ball in the powerball bin


(b)
5 balls in the bin and 2 balls in the powerball bin


(c)
6 balls in the bin and 1 ball in the powerball bin


(d)
6 balls in the bin and 2 balls in the powerball bin


(e)
7 balls in the bin and 1 ball in the powerball bin


(f)
7 balls in the bin and 2 balls in the powerball bin


(g)
8 balls in the bin and 1 ball in the powerball bin


(h)
8 balls in the bin and 2 balls in the powerball bin


(i)
9 balls in the bin and 1 ball in the powerball bin


(j)
9 balls in the bin and 2 balls in the powerball bin


(k)
10 balls in the bin and 1 ball in the powerball bin


(l)
10 balls in the bin and 2 balls in the powerball bin

2.
What is the fewest number of balls that need to be placed in the bin and balls in the powerball bin so 


that every prize and loss possibility occurs?

3.
How many balls should be in the bin and balls in the powerball bin so that:


(a)
A jackpot is won on every play by every player. Explain.


(b)
A person will never lose. Explain. (Always win some prize.)


(c)
A 50% chance of winning the jackpot. Explain.

Extensions
Problems for further exploration and challenge.
1.
Suppose Lotti Lotto lives a very very long time; in fact, assume Lotti is an immortal goddess. Lotti 


buys exactly one ticket for each drawing of Powerball. Without using a calculator or computer: 


(a)
Find the probability that Lotti will never win the jackpot.


(b)
Approximate the probability that Lotti will not win the jackpot in her first 80,089,128 plays.



(How many years is this?)

2.
What should the value of the advertised jackpot be in order for Powerball to be a fair game? Consider 


each of the following scenerios:


(a)
The cash option is chosen with federal and state income tax deducted. (Assume the cash option 



pays half the advertised jackpot value.)


(b)
The annuity option is chosen with federal and state income tax deducted. (Further, assume the tax 



rates will remain constant for the duration of the payoff.)

Solutions to some of parts of the Simulation Games:

4.
Jackpot  
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$7   
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$100,000   
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$4   
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$5,000   
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$100   
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Lose   
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The game is not fair; in fact, using the stated dollar amounts as prizes the player has a distinct


advantage over the state. This is clear, since a player does not win a prize approximately 25% of the 


time.

6.
Jackpot  
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$7   
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$100,000   
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$4   
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$5,000   
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$3   
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$100   
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Lose   
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Solutions to More Questions:
1.
(a)
jackpot       (b)  jackpot & $100,000     (c)  jackpot & $5,000    


(d)  jackpot, $100000, $5000, $100     (e)  jackpot, $5000, $100


(f)
jackpot, $100000, $5000, $100, $7      (g)  jackpot, $5000, $100, $7


(h)
jackpot, $100000, $5000, $100, $7, lose     (i)  jackpot, $5000, $100, $7, $4


(j)
jackpot, $100000, $5000, $100, $7, $4, lose


(k)
jackpot $5000, $100, $7, $4, $3     (l)  All possibilities may occur.

2.
10 balls and 2 powerballs

3.
(a)
5 balls and 1 powerball


(b)
see #1.  Also, anytime there is only 1 powerball to select from.


(c)
5 balls and 2 powerballs

Solutions to some of the extensions:
1.
(a)
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 Lotti will eventually win.


(b)
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This is after 
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Or, if you compute more exactly by using the Gregorian calendar and calculating in the leap 



years and leap centuries, approximately 767,468.05 years. This was computed by using the fact 



that 
there is not a leap year in a century year which is not divisible by 4. For example, 1700, 



1800, and 1900 were not leap years, but 2000 is a leap year. Each 400 year period would have 97 



leap years and 303 non-leap years; hence, with two plays each week , there would be



[97(366) + 303(365)](2/7) = 41742 plays of powerball in a 400 year period. Then 
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Note: This means that after approximately 770,000 years there is a 36.7% chance that Lotti still 



will not have won the jackpot.

General Information
Multi-state Lottery Homepage (i.e. POWERBALL website):

http://www.powerball.com
Lottery Combinations Generator homepage:

http://classifieds.infospace.com/_1_418luce027v6v4k_info.jeeves/lotto/lotto.html?qc=&qc=

The TI-83 calculator programs may be downloaded at the web site:

http://classweb.moorhead.msus.edu/peil/Projects/pro.html
or from my homepage http://classweb.moorhead.msus.edu/peil
_985606683.unknown

_985606960.unknown

_985607895.unknown

_985608672.unknown

_985608953.unknown

_985608964.unknown

_985608658.unknown

_985608392.unknown

_985607288.unknown

_985607685.unknown

_985606843.unknown

_985606897.unknown

_985606731.unknown

_985606452.unknown

_985606593.unknown

_984824649.unknown

_984826894.unknown

_985606169.unknown

_984826042.unknown

_984824466.unknown

