
Friedman/Savage Example

A.  Utility function data:

Income ($000)
Utility

Change in Utility
Marginal Utility (dU/DM)

16.8


  8.50


-


-

20


10.00


1.50


.47

40


18.00


8.00


.40

60


24.00


6.00


.30

74


27.22


3.22


.23*

80


28.00


  .78


.13*

100


32.00


4.00


.20

120


38.00


6.00


.30

140


46.00


8.00


.40

160


56.00

           10.00


.50

*  All changes in income above 20 are measured in units of 20, but between 60 and 80, the intermediate income of 74 is needed in the problem.  The weighted avg. marginal utility for the two increments of 60 to 74 and 74 to 80 is .20.

B.    The problem:

1.   Initially a person has $80,000 (or $80) and is contemplating buying insurance that will fully insure against a 10% chance of losing $60,000 ($60).   The premium that has been quoted is $6,000 ($6).   Does she buy the insurance?

Simple answer:   If she doesn't buy the insurance her expected payoff in dollars is:

.1 ($20) + .9 ($80) = $74, which is the same expected dollar payoff as when she does buy the insurance at a cost of $6 ($80 - $6).

In utility terms, she should buy the insurance at this premium, because the expected utility of the certain outcome of having $74 (from above = 27.22 utils) exceeds the expected utility of taking the risk of remaining uninsured (or self-insuring):

EU (no insurance) = .1 (10) + .9 (28) =  26.2 

This is the usual risk averse result where the utility of a given dollar payoff without any risk exceeds that of that same dollar payoff with risk. 

2.     Now, after she purchases the insurance, she is confronted with an investment opportunity whereby there is a 40% estimated probability of a $160,000 ($160) payoff, and a 60% estimated probability of a $16,800 ($16.8) payoff (i.e. a case of losing all of the $57,200 amount she invests from her net of insurance starting point of $74,000).    Does she make the investment?

Note the respective expected dollar payoffs:

No investment:   $74,000 ($74)

Investment:    .6 ($16.8) + .4 ($160) = $74.08 which is approximately $74

In utility terms:   No investment = 27.22

Investment:   .6 (8.5) + .4(56) =  27.50

Note that even though technically the investment option does have an expected payoff that is $80 higher than the no investment option, that alone cannot explain the higher expected utility of the investment option (i.e. 80 is .004 of an additional change of 20,000 in income; if the next increment of change in utility from the above utility function as income changes from 160,000 to 180,000 is 12, implying marginal utility of .6, the incremental utility from another 80 dollars would only be .004 x 12 = .048.  Thus, 27.50 utils - .048 utils = 27.452, which still exceeds 27.22 without investing).  

Thus, even though the expected payoff of investing (risky option) and not investing (non-risky option) is essentially the same, the person now chooses to invest - thus reversing the implications of the insurance decision.   While this could not happen with the traditional von-Neumann/Morgenstern utility function, it is possible with the Friedman/Savage function.  Graphical Demonstration:(also see original article via JSTOR for diagrammatic “proof”)
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