Project Proposal

Kinship inference of a population is an indispensable component of understanding genetic
relatedness or coefficient of relationship. It helps biologists to understand more profoundly how
traits inherit from parents to their offspring. It also includes study of mating process so as to
correctly construct relationship between a parent and its offspring. One of the major steps in
kinship analysis is the formalization of biological problems into computational problems which
can then be solved using statistical or combinatorial approaches [1].

Various biological problems pertaining to kinship inference have already been formalized
including but not limited to MIN-PARENT Problem [2], MIN MATING Problem and Parentage
assignment problem.

Formalization of these problems have been very helpful to biologists for analyzing consanguinity
and evolution of genetic traits among different generations. We have not been able to completely
analyze these processes by only finding the minimum number of parents. There are many variances
of these problems which are yet to be formalized and classified into easy and hard categories.

We aim to formalize different variances of these problems using various constraints and
restrictions. Our focus is mainly to formalize Full Sibling Reconstruction and Parentage
Assignment Problem. We propose to define and impose a set of constraints in order to generate
different variances of the above problems. For example, Full Sibling Reconstruction problem can
be constrained on the mating process, whereas Parentage Assignment Problem’s variances can be
constructed on the basis of unbalanced sex ratios or minimizing the number of females. We are
also aiming to classify these problems into easy or hard categories accordingly.

Investigation of many fundamental biological phenomena including mating systems, selection and
adaptation, kin selection, and dispersal patterns depends on the growing development and
application of molecular markers. The power and potential of the genotypic information obtained
in these studies often rests in our ability to reconstruct genealogical relationships among
individuals. Formalization of these problems will prove to be a great advantage for above studies.
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