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Being Warren Buffett: sample class handout  (Horton webinar, 3/24/09, based on paper by Foster and Stine, http://www-stat.wharton.upenn.edu/~stine/ “Being Warren Buffett: A classroom simulation of risk and wealth when investing in the stock market”, The American Statistician (2006))

Risk and return: We have spent a lot of time developing the infrastructure to understand probability and uncertainty (expected values).  Today, we will apply these techniques to a real world example by carrying out a simulation of risk and wealth in the stock market.  Question 1: which of the three investments summarized in the following table (returns are after accounting for inflation) seems the most attractive to you?
	INVESTMENT
	Expected annual 

percentage change
	SD of annual 

percentage change

	Green
	8.3%
	20%

	Red
	71%
	132%

	White
	0.8%
	4%


As an example, suppose that you invest $1,000 in one of these choices, say Red.  The Table tells you that you can expect the value of your investment to be 71% larger at the end of the first year (up to $1,710). What would you expect as the return after 20 years in Red (using the fact that the expected value of a product of independent events is the product of the expectations)?

What would you expect as the return after 20 years for Green?

What would you expect as the return after 20 years for White?

Suppose that a graduate from Thims College lands a job after graduating that pays $100,000 per year.  In the first year, the company does well and her salary grows by 10% to $110,000.  The next year is leaner, and she has to take a 10% pay cut. Is her salary after two years back to $100,000?

What is your answer to Question 1 (which investment do you choose)?

We will now simulate 20 years of investments using these colored dice.  Each roll of all three dice simulates a year in the market, and the outcomes of the dice determine what happens to the money held in each investment.  The following Table shows how the outcomes of the dice affect the values of the three investments.  

	OUTCOME
	GREEN
	RED
	WHITE

	1
	0.8
	0.05
	0.95

	2
	0.9
	0.2
	1

	3
	1.1
	1
	1

	4
	1.1
	3
	1

	5
	1.2
	3
	1

	6
	1.4
	3
	1.1


Consider the following example of how to perform the calculations.  Suppose on the first roll your team gets the following outcomes:     (Green 2) (Red 5) (White 5)

Each of the values starts at $1,000.  The value 2 for the Green die tells us to use the gross return of 0.9 from the second row of the table.  Green's value becomes $1000*.9 = $900.  Similarly Red's value becomes $3,000 and White's value becomes $1,000.

Suppose the second roll is:      (Green 4) (Red 2) (White 6)

Then Green increases by 10% to $900*1.1=$990, Red drops to $600 and White increases to $1,100.  Your results after two years would look like:

	Round
	Green
	Red
	White
	

	Start
	$1,000
	$1,000
	$1,000
	

	Return1
	0.9
	3
	1
	

	Value1
	$900
	$3000
	$1000
	

	Return2
	1.1
	0.2
	1.1
	

	Value2
	$990
	$600
	$1,100
	

	Return3
	
	
	
	


Now we are ready for you to put your names and team-name on the scoring sheet and run the simulation (I’ll be collecting these at the end of class).

Question: which of the three investments has the largest value after 20 years in your simulated market?            GREEN                       RED                     WHITE

Class results?

An alternative strategy (PINK):
Take-home message:
To receive full credit for this activity, please hand in your team’s results.
