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Abstract—This work is a continuation of a previous one, where
we found an ad-hoc method for identifying who might have
chronic insomnia by certain genetic markers. In this paper we
delve further into the issue and find those relevant markers with
more in-depth analysis of their impact on the algorithm
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I. INTRODUCTION

In our previous work we have mentioned the importance
of the issue we are tackling: sleep is essential for survival
and development of humans. In that work we mentioned a
guiding source behind this motivation: Outlive [1], a book
by Peter Attia, well known for his contributions in the area
of longevity medicine, that is focused on how to improve
lifespan and quality of life, with an entire chapter dedicated
to the importance of sleep, highlighting how it is connected
to a myriad of other conditions that are quite serious and
life threatening. We also mentioned articles such as [2] that
link lack of sleep to dementia and [3] that links sleep-wake
regulation to Alzheimer’s.

We are still using the dataset [4] provided at the
NCBI(National Center for Biotechnology Information) by the
Semel Institute for Neuroscience at UCLA. This data set
contains data from 43 patients, 17 of whom had the condition,
each of them having data related to 33210 genetic markers.

Our previous work established a reliable algorithm, based
on ad-hoc to be able to identify and properly classify someone
with having or not having insomnia. Given the effectiveness
of said algorithm and no positive change from modifying its
base structure, we kept it the same. Our objective now is to
pick up where we left off and finally delve into the genetic
markers found and provide more in-depth details about the
algorithm.

II. RELATED WORK

Due to the recency of the solution, not a lot of research has
been done on this specific ad-hoc variant of the algorithm,
although a version of a modified logistic regression algorithm
similar to the one developed can be found in [5].

Another related work is our own previous work.
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III. METHODOLOGY

We still employed the use of MATLAB as our main tool for
this paper and, as mentioned before, utilized the same code
as our previous work as a base with certain modifications
to improve upon it. One such modification can be seen on
Fig. 1, where now it is more notable how separated, in a three
dimensional space, our data points are.
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Fig. 1. 3D Plot of all the data with blue crosses on patients with insomnia

The main bulk of the advancements were in analyzing the
alphas utilized to determine which markers were the most
relevant. for that we first calculate the weights associated to
each attribute according to our alphas and that is shown in
Fig. 2.

Furthermore, after running our algorithm, we can see that
the quality of our classification does not get altered as seen in
Fig. 3.

Now with those results we can effectively reduce the model
significantly with just the most relevant markers which can be
obtained by sorting our alphas, giving us the most and least
relevant markers, both being great features to characterize the
dataset. We can see that sorted alpha vector in Fig. 4, with
another vector of position with values corresponding to their
original positions in the integral sorted alpha vector in Fig. 5.
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Fig. 2. Plot of the weight associated with each marker
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Fig. 3. Values of P after our attribute selection

We can also see the new weight distribution after our model
considers only the most relevant markers in Fig. 6.

In addition to that we have identified that our most relevant
markers are labeled within HS in the dataset, with some of
them being: HS.501656, HS.413494, HS.534427, HS.546375
and HS.554324. Although further information about said
markers was challenging to find we do know one of them,
HS.413494, seems to have been classified as benign which
this paper postulates should be reevaluated.

IV. CONCLUSION

Throughout this work spanning two papers, we managed to
successfully create an algorithm based on an ad-hoc model,
which already saw use in applications such as identifying bank
fraud, that applies to the world of bio informatics. Given the
density of the datasets within that environment, such advances
are incredibly notable, with very good results, especially when
it comes to the specific disease chosen.
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Fig. 4. 14 most relevant alphas

A great knowledge of tools like MATLAB and the database
at NCBI was gained and the process was indeed one that could
lead to great improvements and innovations. We look forward
to seeing what such knowledge may bring in the future.
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