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Calculating Probabilities of the Multivariate Hypergeometric Distribution
The probabilities of the multivariate hypergeometric distribution describes events occurring according to the classical urn model where the base population formed by multiple categories and drawn without replacement from it. Hypergeometric distribution can be considered as a special case of this distribution, when the number of categories is two. For example let's take a quiz where the prize is split into amounts winnable turn by turn randomly, the amounts can be of the same size. The total of winning after several turns and the chance of it is determined by multivariate hypergeometric distribution. For the probabilities the classical combinatoric definition gives the following formula.
[image: ], where  N size of the population
K number of drawing
ni number of elements in the i-th category
ki number of elements drawn from the i-th category
Ap event ki piece was drawn from i-th category
P(Ap) the probability
In order to calculate numerically the probabilities an an ordering of values ki is needed. We give such an order in which the index of an element can be determined from the element itself. Using this algorithm binomial coefficient can be calculated.
This was allowed by using P(Ap)=sum_r P(Ap|Br)P(Br), the formula (or law) of total probability where Br is an event drawing K-1 elements. Writing P(Ap|Br) probabilities into matrix form the probabilities of the distribution can be given by the product of these matrices. Defining these matrices has one condition, filling the matrices of following drawing the previous matrix's columns and the next matrix's row has to be related to the elementary events in the same order. These matrices can be considered as a lattice of sets produced by the extractions. The succession relationship is characterized by probabilities of elementary drawing as weights, an event is the predecessor of another if the weight between them is not zero. I.e if there exists an elementary drawing producing the new set from the current one. This lattice is generated by number of elements the drawn.
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