An Exploration Model…..Andy Green 2 Nov. 2000

Let's define our budgeting units. They will be drill holes. 

Then we say that the amount we spend on regional data is equivalent to R drill holes. The cost of testing a target is 1 and the cost of evaluating a mineral occurrence is 30. 

Now if we believe in the value of regional exploration data we must believe that spending more on the acquisition of regional data will increase p1. (It may also increase p2 but for the moment let's assume that it has no effect on p2.) The big question is, "How does p1 change as a function of R?". I have no real idea about this except to say that as R increases so will p1. Also it should increase rapidly when R is small and much more slowly when R is large (diminishing returns). A log function does this sort of thing so let's try that. For starters I'm going to assume if we spend the equivalent of 10 drill holes on regional data then our chance of finding a mineral occurrence is 3% (p1 = 0.03). 

With these assumptions we can now compute the probability of success in our exploration program with a given budget. Now I suspect that a real statistician could do this calculation analytically. But for me it's easier to do a Monte Carlo simulation. The following plot shows the probability of exploration success as for an exploration budget of 2500 DH as a function of the amount spent on regional data (R). 
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The irregularity comes from the simulation method but you can see that the plot has the shape we expect and, if you believed the model, you could say that you should spend about 200 DH on regional data to have a maximum probability of exploration success

Of course, although it's fun to do, this type of analysis means very little without some real way of assessing the dependence of p1 on R. The only real message we should derive from it is that it might be useful to develop strategies for getting a more quantitative handle on the way p1 changes with R.
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