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ABSTRACT 
 

The Kelly Criterion, developed in 1956 by John Kelly at the Bell Laboratories, pro-
vides a method to allocate capital to a project with the intent of maximizing the return 
on the capital employed and limiting exposure to a critical shortfall in the total capital 
available for other projects.  This shortfall can occur when projects that are funded ear-
ly in the funding cycle are subjected to a run of bad luck and both the corporate success 
rate and value added from exploration falls significantly lower than expected.  This dis-
appointment could cause a tactical revision to the budget and diminish the pool of capi-
tal available for the remaining projects. 

Even when this criterion has already been applied to balance the portfolio with the 
corporate risk attitude and the capital available, the budget may be subjected to a sud-
den reduction in the remaining funds available due to reasons beyond their control.  
This constraint may possibly be due to temporary cash flow shortages, another corpo-
rate division with a sudden need for capital or as we have seen in the last six months the 
need to pay down debt.  Because the constrained budget is not a change in corporate 
attitude regarding money to be placed at risk, but rather a temporary economic remedy 
to a shortage of cash currently available, the company may prefer to reduce the budget 
year allocation but maintain the corporate risk attitude.  To do this the company must 
determine which projects in the portfolio best meet the corporate objectives for maxim-
izing long term return at an appropriate level of risk and either reduce equity or post-
pone some projects to meet the cash flow constraints. 

This paper will suggest one method to make the required adjustments based on a 
linear programming model.  A linear program solution is similar to a marble dropped 
into a tilted box.  The marble will come to rest at the intersection of the two sides that 
form the lowest location in the box.  It will not find a solution if, for instance, one side is 
perfectly aligned with the low point such that all the points on that edge are equally low 
or if there are baffles that prevent the marble from continuing to roll to the lowest point.  
Other more robust models such as non-linear or integer programming might find a solu-
tion in these more complex situations. 

 

Originally published as:  MacKay, J. A., and G. P. Citron, 2016, Utilizing the Kelly criterion to select the best projects when 
capital is temporarily constrained:  Gulf Coast Association of Geological Societies Transactions, v. 66, p. 357–362. 
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In 2015 presented the Kelly Criterion in a paper and poster session at the GCAGS 
convention in Houston. 
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The Kelly criterion is designed to allocate wealth to a project.
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Although the Kelly criterion is intended to be applied to individual projects 
sequentially the method can be modified to apply to a portfolio simultaneously.
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I have modified and simplified the Kelly criterion to be the ratio of expected value 
over present value.
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This is the 5D objectives slide
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The result is the percent of capital to should be allocated to this project to both 
preserve and maximize wealth.
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That percentage of wealth needs to be converted to a percentage of the project.
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IF you are risk averse then simply use a fixed percentage of Capital to lower the risk 
(and lower the long term return).
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Due to the limit of 100% of cost a 50% adjustment may not always result in a 50% 
reduction in working interest.
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In this portfolio the ideal Kelly investments for the three projects results in a total 
cost of $7.26 million.  Unfortunately the budget is only $5 million.
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Project A alone provides only nominal growth.
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Projects B and C  could be funded at 100% each but combined are too volatile. 
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This shows the possible change in wealth is the same program was repeated for 5 
years.  A alone is to conservative and B and C are too volatile.  
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This shows the possible change in wealth is the same program was repeated for 5 
years.  A alone is to conservative and B and C are too volatile.  
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To adjust the portfolio to meet the budget constraint all three projects could be 
reduced to a combined total cost of $5 million.
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The Kelly criterion suggests a better alternative based on maximizing the geometric 
mean.
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A linear program is used to adjusted the working interests to maximize the 
geometric mean while constraining the budget.
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The result maximizes the geometric mean but not the expected value.
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The result maximizes the geometric mean but not the expected value.
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The speaker, James MacKay, can be contacted at jamesmackay@roseassoc.com.
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