The Expected Value Theory of Rational Choice

When you face a choice among two or more options, which option is it rational to choose?  

For example, consider the choice of whether or not to take an umbrella to school with you.

One thing you might do is list all that might happen as a result of your choosing a particular option, and then decide how good/bad each of these possible outcomes would be.

The possible outcomes of taking the umbrella would be (i) it doesn’t rain and I carried the umbrella for nothing, and (ii) it does rain and I stay dry.  

The possible outcomes of leaving the umbrella at home would be (i) it doesn’t rain and I stay dry, and (ii) it does rain and I get wet.

How good/bad are each of these outcomes?

Suppose you could measure goodness and badness precisely and assign each outcome a number, with positive numbers representing goodness, and negative numbers representing badness.  

For example,

· umbrella, no rain = 10

· umbrella, rain = – 6

· no umbrella, no rain = 12

· no umbrella, rain = – 24

But that is not all that the information you need—you must ask how likely each possible outcome is.

The expected value (EV) of an option = the sum of the goodness / badness of each possible outcome discounted (i.e. multiplied) by the probability that it arises.

Suppose the chance of rain is 50%.

EV(take umbrella) = 0.5(10) + 0.5(– 6) = 2

EV(leave umbrella) = 0.5(12) + 0.5(– 24) = – 6

According to the Expected Value Theory of Rational Choice, rationality requires you to choose the option with the highest expected value.

Thus in our example, it is rational to take your umbrella, and irrational to leave it.

The information required by Expected Value Theory can be conveniently summarized in a grid known as a decision matrix.

	
Options
	
States of
	Nature
	

	
	No rain
(pN = 0.5)
	Rain
(pR = 0.5)
	
Expected Value

	Take
umbrella
	10
	- 6
	2

	Leave 
umbrella
	12
	– 24
	– 6


The four squares inside the boldface box represent the possible outcomes.  The numbers inside them represent how good / bad they are.  The matrix reflects the fact that the possible outcomes arise depending upon which option you choose, plus the way the world is apart from your choice (known as a “state of nature”).

Expected Value Theory can fairly be said to say the standard theory of rational choice in the social sciences.

Pascal’s Wager

Expected Value Theory was more or less invented by Blaise Pascal, a 17th century French thinker.  Famously, Pascal applies this theory to the choice of whether or not to believe in God.

He proposed something like the following decision matrix:

	

	
States of
	Nature
	

	
Options
	No God
(pN )
	God
(pG)
	
Expected Value

	Take
God
	-10
	(
	pN(– 10) + pG(()

	Leave 
God
	100
	– (
	pN(100) + pG(– ()


Infinity has some unusual mathematical properties:

For any finite number k, 
For any non-zero number k>0,  
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If PG > 0, then this has the following implications:

EV(Take God) = pN(-10) + pG(() = (
EV(Leave God) = pN(100) + pG(– () = – (
Thus it is infinitely irrational to be an atheist, and infinitely rational to be a theist!!!

