CUMCM-2006 Problem A: Resource Allocation of a Publishing House 

The resources of a publishing company mainly include the staffs, production, financing and managements etc, and are all bound to the number of ISBNs(International Standard Book Number) which is in the possession of the publishing company. Through the managements of each department of the company, the resources then yield costs such as those of plans, compilations, productions, stocks, sales, financing and managements, as well as profits.  

Consider a publishing company that mainly supplies publications of teaching materials. Each year the heat-office of the publishing company, based on the departmental production plans, the availability of staff resources and the market analysis, need to allocate to each department the ISBNs which are fixed in total number, so that the published texts may yield higher profits. In fact, the number of ISBNs demanded by the departments much more than the total number of what can be possibly provided by the publishing company, and so the head-office usually try to make an optimal allocation on the principle of giving more supports to better selling products. After the allocation is finished, each department which is divided by the subjects, within the given number of ISBNs, make again a new plan for publishing texts needed by the subject, and then begins to make a publication of the year.  
The optimal allocation of the resources is very important decision-making performed every year by the head-office, which directly affects the profits of the year and the long-term strategy for the further development of the publishing company.  Since the information about the market is not enough in general, and the capability of collecting and accumulating data of the company itself is not sufficient, the problem of decision-making under such circumstances is a common issue for companies in our country. 

Now, in the appendices below are given several data provided by the publishing company. Please use these data and the method of mathematical modeling, under such a lack of sufficient information, to present a method of optimal allocation of resources based on a quantitative analysis, and then to propose a helpful advice to the publishing company.
      Appendices: Please download form the CUMCM-2006 contest Web sites.
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