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ABSTRACT

A given preservation budget should be divided between two species: Palm and the parasite Ficus Religious, which need the palm to survive. In this example we obtain an interior solution. This is in contrast to the well known extreme solution result of Weitzman's (1998) libraries model in the Noah's ark problem.
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1. Introduction:

A given preservation budget should be divided between two species: palm and the parasite Ficus religious, which need the palm to survive. In this example we obtain an interior solution. This is in contrast to the well-known extreme solution result of Weitzman's (1998) libraries model in the Noah's ark problem.

The Noah’s ark problem is a metaphor to the conservation dilemma under budget constraint and development stresses. 

Weitzman used the term “library” as a model to “species”.  This is demonstrated by the metaphor of a library that can be burnt with possible loss of its books collection. We consider a linear costs variety of prevention rules and want to reduce the fire probability of the different libraries.
The question Weitzman dealt with was “how best to preserve libraries”. This question is another formulation to the optimally conserving biodiversity problem under budget constraint. Assuming independency he obtained that optimal solutions are extreme.

2. The Weitzman's Diversity Model of "Species/Library" for Two Species – A Survey

Suppose we have two libraries 1 and 2. The diversity value of library i is the book collection consists of 
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 different books. An overlap of book collection may occur between libraries. The definition of the diversity of libraries, denoted by V, is the number of different books in the library collection.

The number of  the same books held jointly between the two libraries be denoted J. 

3. The Parasite Example:

Following Weitzman we apply his method to a parasite model. Consider for example an "indifferent" species (palm) and a "beneficiary" species (Ficus religious) when the probability of its survival depends on the event that the structural species will survive. 
Recall that for n=2 in Weitzman (1998) basic model and when both probabilities are independent, Weitzman obtained the diversity function 
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 to be (see Weitzman 1998, pp: 1282-1283):
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Which is:

(5) 
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In our parasite model we assume that the conditional probability of the beneficiary species' survival conditioned on the event that species does exist, is 
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, and costs are linear in 
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. We get, using the multiplicative formula for the probability of the intersection
, a formula which we want to compare to (4) and (5):
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Weitzman vaguely noted that the function, which is shown in equation (5) with the budget constraint 
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, is the expected diversity function and therefore is convex in any one of its two variables, holding all other arguments constant. In contrast, in our parasite model inserting 
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 from the budget constraint taking
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 to be  the conditional probability, yields a concave function.

i.e.: 
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  is concave in 
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. The maximization for a special case, e.g., when
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, with respect to 
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 yields a solution that might be interior; that is, by differentiating 
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 we obtain from F.O.C.:

 (2) 
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And therefore sufficient conditions for interior solution are:

(4) 
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And a necessarily condition for an interior solution will be:

(5) 
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That is, for interior solution we need to assume that the value of the beneficiary species / the value of the indifferent species is greater than the proportion of the expenditures. 

Note also that the expenditure on the basic library (or indifferent species) is:
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Which is bigger that the expenditure on the beneficiary species, which is:

(7) 
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In particular, the part of the budget spent on the species is greater than that spent on the beneficiary species. 

We also notice that the expenditure on the beneficiary species is positive although it depends on the indifferent species. Note also, that for 
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there is an effect on
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, by reducing its survival probability compared to the case when no parasite exists.

4. Further research:

We intend to develop a variety of diversity functions like that of Weitzman's diversity functions for more species (n>2) and correlations and like that in the "Theory of Diversity", of Nehring and Puppe (2002). Then we intend to generalize our application to these general cases.
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� The multiplicative formula: � EMBED Equation.3  ���


�  We assume linearity in � EMBED Equation.3  ���.
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