Analysis a large data by using Weyl function
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Abstract: Analyze large amounts of data using Weyl functions. "Frequency variables” have been shown to
provide important information that is lost in other techniques. This method applies to mood studies of
information in the media and on the Internet. Presented is a quantitative analysis of information on the Internet
regarding his BP oil spill in the United States. Rapid analysis of information from the social network (Twitter) on
current affairs is important for government and political commentators. etc.
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1. Introduction

Weyl functions and more generally time-frequency methods have long been studied in the context of
mathematics, physics and engineering (especially signal processing) (e.g. [2,9,1]). There is a lot of research (e.g.
[3,4,6,7,8]) on how to compress information in large amounts of data. In time-frequency analysis, each variable
has a corresponding "frequency variable", providing very important information that is lost in other techniques.
In this article, we apply these techniques to rapidly analyze and compress information from large datasets. This
example is the same as using the [5] Wigner function, but in this article we will use the Weyl function.

2. Main results

Our example is a sentiment study on media and information on the internet. Here, we present a quantitative
analysis of information on the Internet about BP oil spills in the United States. The first step is to describe the

37


mailto:Souad.mugassabi@uob.edu.ly
mailto:aisha.mhamed@uob.edu.ly
mailto:Amani.milad@ceet.edu.ly
mailto:aisha.mhamed@uob.edu.ly

data in terms of the real function F(x) of the variable x. In this example, x represents the information location
(any integer value of x represents an internet address) and F (x) is the number of comments at address x on BP's
oil spill. Here we need a criterion for the order of the addresses (such as geographic location). We can include
times t in the function (see Figure 1), but for simplicity we have not explored how the information varies as a
function of time. We also consider a function of one variable, but more variables can explain the information
more precisely (e.g. another variable y can be used to quantify the intensity of BP's feelings about the oil spill).
The real function F(x) is defined above for discrete values of x in the finite interval of the real line. By
interpolation, assuming that F(x) vanishes very quickly outside this finite interval (or assuming that F(x) is a
periodic function of x), then for all real values of x can be defined as F(x) is also a real function, but it is
convenient to transform it into a complex function f(x) using the well-known Hilbert transform (called the
"analytic signal™ in signal analysis). Although f(x) and F(x) contain exactly the same information, it is easier to
apply this method to the complex function f(x). The Hilbert transform is available in any computer library (such
as MATLAB). [5]

We study the Weyl function

Wew) = | f=30f - eetdy M

Corresponding to the function f(x). Regions in the x — v, plane with large Weyl functions show strong activity
compared to the information we are investigating at appropriate addresses and at appropriate frequencies. We
searched for 'BP oil spill in USA" in Google news in [5]. We have used 19741 articles on this topic in 37 different
websites (alphabetically sorted by x = 1,2,---,37). These articles were published in two months. For simplicity
we do not consider how the data change as a function of time. From these data we created a real function F(x)@
forx =1,2,---,37. By interpolation, we constructed the function F(x) for all real values in the interval (1,37).
As already mentioned, for the remainder of x, we assume the function equals zero. Then we used the Hilbert
transform to get the complex function £ (x). From this we calculated the Weyl function using Eq.(1). In Figure 1,
we plot the Weyl function again at time t. The result for real function F(x)@ is shown in Figure 2 and the
complex function f(x) is plotted in Figure 3.
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Figure 1: The Weyl function against to time (t).
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Figure 2: The real function F(x).
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Figure 3: The complex function f(x).

The Weyl function is shown in Figure 4 with contour diagram. Figure 5 shows a contour diagram of the Weyl
function is shown. The results indicate that there were many articles about the BP oil spill in the addresses
labelled with 1 < x <5 and also in the addresses labelled with 11 < x < 18. The Weyl function takes high
values at high frequencies 15 < v, < 40. The merit of our approach is the fact that we can detect uniform
or non-uniform behaviour in a neighbourhood of x (these are his website here).
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Figure 5: The contour diagram of Weyl function.

The regions with negative values are a well-known feature of the Weyl function related to interference. This
interference is associated with many peaks in the function F(x), which in the present context indicate a non-
uniform (oscillating) distribution of the articles at different addresses.

3. Conclusions

Given the rapidly growing size and complexity of data sets generated by scientific experiments and observations
of natural, social, and financial phenomena, the amount of data to be analyzed poses a major challenge in the
future. The Weyl function is widely used in mathematics, physics, and engineering. In the current context, Weyl
functions can be used to extract meaningful information from large amounts of data in near-real time. In
particular, the frequency variable represents the uniformity of the variable's behavior in the environment. We
considered the data as a function of the variable x (and corresponding frequency v,). More variables are
available to describe the information more precisely. For example, in a BP oil spill incident, the value 1,...,M
can quantify the degree of opposition to the event. In this case the Weyl function is W (x, y, v, vy). Additionally,
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you can include a time variable that shows how your emotions change as a function of time. Our approach has a
wealth of potential applications. In addition to the examples discussed so far, another important application is
commercial (or national) security. For example, we can count keywords in emails from company employees to
look for anomalies outside of normal patterns. The frequency variable does precisely that, by detecting non-
uniform behavior among similar employees. Therefore the Wigner function approach can be very useful in this
context. There are other distributions related to the Weyl function that can be used to extract information from
large datasets. For example, the ambiguities or properties or Wigner functions (eg, refs [2,5]) are related to the
Weyl functions by the two-dimensional Fourier transform. These two functions are related to the distribution
instant of the data. The first two moments (which give the mean and standard deviation) and the other higher
moments are widely used in data analysis, especially financial data. The aim of this paper is to show that, in the
context of data analysis, the Weyl function reveals information through frequency variables that are not easily
discernible over time. In summary, the Weyl function approach is a powerful technique for extracting
information from large amounts of data.
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