Second-order comparison of random curveswith application to
DNA minicircles

Victor M. Panar etos, David Kraus and John H. Maddocks

Ecole Polytechnique Fédérale de Lausanne
EPFL SB IMA SMAT, Station 8, CH-1015 Lausanne,Zew#nd
Email: victor.panaretos@epfl.ch / david.kraus@egbfl/ john.maddocks@epfl.ch

Key words: Covariance operator, DNA minicircles, functionalta analysis, Hilbert—Schmidt
norm, principal components analysis, two-sample tes

The problem of comparison of two sammpké Gaussian random curves is considered.
The work is motivated by the problem of decidingetiter base-pair sequences affect the
mechanical properties of short strands of DNA. W6 on testing of equality of the covariance
structure. The proposed test is based on the conemgirical Karhunen—Loéve expansion and
truncated approximation of the Hilbert—Schmidt diste of the empirical covariance operators.
The method is applied to a three-dimensional edectnicroscopy dataset of DNA minicircles
for which it suggests a significant effect of bas# sequences. Related topics such as
registration and alignment of closed curves are discussed.



