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We suggest a new class of learning models for
patterns classification of DNA sequences. The
models are based on the context tree that was
originally proposed in [7] for data-compression
purpose and later modified in [1][2][3].

The suggested models can be described as
varying-order Markov Trees (VOMT). Unlike the
fixed-order Markov models, the order of various
contexts in the VOMT do not have to be equal
and, therefore, is not necessarily fixed to ac-
count for the maximum dependence found in
the data. As a result, the VOMT obtains a great
reduction in the number of parameters that
need to be estimated, and a smaller probability
for over-fitting. Such reduction in the estimation
effort is especially important for database of a
limited size.

In the present case study we consider the E. coli
supervised promoter-recognition (see, [4], [5],
[6]). Based on a given dataset that contains 238
E. coli promoters, the VOMT are trained to dis-
tinguish between promoters and non-promot-
ers. In particular a non-homogenous VOMT is
constructed for the promoters data, such that a
context-tree is built for each position in the pro-
moter sequence. It is shown that the proposed
VOMT achieve superior results in comparison
to all previously published results. In par-
ticularly, for a cross-validation experiment with a

99.9% true-negatives (TN) value, one obtains a
48.76% level of true-positive (TP) — an improve-
ment of almost 10% to that of the PWM model.
Alternatively, for a threshold which is set to zero,
one obtains 3 92.32% accuracy level, where
TP=89.92% and TN=94.73%. Further examples
will be given in the talk.
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