Abstract

The recent advance in technology and the strides made by scienrists working oun the
Human Genome Project. have made available nore detailed genetic iarker maps
thaut were available in the past. This Tas given fresh impetus to the challenge of
discovering genetic cases of conumonn diseases. The ahm of this work was 1o review
the most conmeon statistical technigques for genetie Hnkage analyaiz and association,
to study the behavionr of the rest statistics nsed and to devise tests for association.
We organize this thesis as follows. Tu chaprer 2. following the introductors chap-
ter. we recall the statistical backgrownd necded ro tackle various hypothesis testing
problems. Here the diffienliies of hyvporhesis testing in the presence of unknown
distribntions are illustrated thongh disenssious abont the asvnptotic distribution
ol likelihood based statistios and of bootstrap statistics. Tu chaprer 3. we preseut
a concise review of statistical 1ethods for linkage and assoctarion avabvses. A test
for association at two polvoiorphic loct s ontlined in chapter L Au Extenston 1o
the case of more than one associated allele at the marker is alzo developed. A new
nnudti-point wethod based on the most associated haplotype (MAH} s proposed
and sindied in chapter 5. The method MAH i inspired by the Terwilliger {1995
paper. The resndts obtained are llnstrated by figures and 1ables thronghout this
docanent. Numerical applications 1o actual and simulated data are presented. Sin-
nlation technignes are given i chapter i, himportawt remarks and sample code are

provided it appendices A aud B {ollowing the disenssion section.



