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ABSTRACT 
 
Generalized set of classic metrics for evaluating internet marketing. Existing approaches to analyzing Internet marketing 
metrics have been noted. The application of the wavelet analysis technique for the study of Internet marketing metrics is 
proposed. Wavelet coherence was chosen to unveil the ideology of using wavelet analysis techniques to study Internet 
marketing metrics. A comparative analysis of Internet marketing metrics on different queries based on wavelet coherence is 
revealed. The merits of using a coherence wavelet are exemplified by an example of a basic internet marketing metric - clicks 
per request. The possibility of visual analysis of Internet marketing metrics using wavelet analysis technique was noted. 
Specific examples of the use of coherence wavelet for analyzing Internet marketing on specific queries are given. 
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1. INTRODUCTION 
 

Internet marketing is one of the components of modern information means, which plays an important 

role both in terms of forming new economic relationships, and taking into account the effectiveness of 

the use of the latest technologies in different spheres of life of an individual, the functioning of economic 
entities, the development of society. This is determined by the fact that the main task of Internet 

marketing is to ensure the search for various offers (goods, services, etc.), meet the needs of potential 

consumers, cover the costs of manufacturers, suppliers of various services. 
 

At the same time, the development of Internet marketing can be implemented according to conceptual 

bases of information systems functioning [1]. Therefore, Internet marketing is also a platform for the 
introduction of the latest information technologies. At the same time, various indicators are of great 

importance among the key principles of the functioning of Internet marketing as an information system, 

which determine the effectiveness of its implementation. 

 
It is possible to distinguish such characteristics as: number of conversions (site visits), most used search 

phrases, time spent on search, length of site visit, etc. [2]. Therefore, such statistics can be the basis for 

both generalizing the assessment and making new management decisions regarding the functioning and 
development of modern Internet marketing systems. 

 

One of the key issues in the processing of statistics is the use of modern methods of processing them, 
which allow to clearly show trends not only in the formation of such data, but also to determine the 

relationship between the relevant aggregate characteristics of Internet marketing. The disclosure of this 

question determines the main purpose of this study. 
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2. MATERIALS AND METHODS 

 

2.1. Brief Literature Review 
 

The statistical characteristics of Internet marketing include a number of different metrics. 
 

For example, J.R. Saura, P.Palos-Sanche and L.M. Cerda Suarez is one of the most significant indicators 

of Internet marketing comparing the costs of conducting a separate Internet marketing line to the revenue 
generated from such activities and the number of clicks that are relevant to the individual product (offers) 

[3]. G. D. Gregory, L. V. Ngo, and M. Karavdic also hold the same opinion [4], Y. Y. K. Chen, Y. L. 

Jaw, B. L. Wu [5]. 

 
Along with this, among the Internet marketing indicators also allocate the so-called cost per click, 

respectively, as the ratio of revenue received to the number of clicks according to the selected group of 

offers (goods, services, etc.) [6, 7]. 
 

Equally important is the overall dynamic of clicks on the search for a particular offer item over a period 

of time. Particular attention to this indicator can be found in the studies of J.R. Saura, P.Palos-Sanche 
and L.M. Cerda Suarez [3], J. Jarvinen, H. Karjaluoto [6], S. Ainin, F. Parveen, S. Moghavvemi, N. I. 

Jaafar, N. L. Mohd Shuib [8], N. Anand, N. Grover [9]. The importance of such an indicator is 

determined by the fact that it is the basis for determining other characteristics of Internet marketing. 

That is, such an indicator can be considered as a baseline in revealing the effectiveness and efficiency 
of Internet marketing. Other metrics are derived from the Internet marketing benchmark. 

 

It should also be noted that, typically, a basic internet marketing metric is a series of values (clicks) over 
a period of time. So we have some time series that are used to calculate other metrics for evaluating 

internet marketing. That is, we can also point out that, based on a certain period of time, you can specify 

a number of derivatives that determine certain characteristics of Internet marketing. Therefore, 
derivatives can also be considered as a specific time series. 

 

Therefore, as described above, descriptive and analytical statistics should be included in the main data-

processing toolkit, which is a variety of internet marketing metrics. In particular, this apparatus is used 
in their research, for example, C. S. Katsikeas, N. A. Morgan, L. C. Leonidou, G. T. M. Hult [10], P. 

Farris, N. Bendle, P. Pfeifer, D. Reibstein [11]. 

 
At the same time, neural network theory, factor analysis, optimization theory, etc. are also used for more 

complex analysis [8, 11, 12].  

 

However, in our opinion, these approaches to determining the assessment of Internet marketing do not 
sufficiently take into account the possible manifestations of influences in terms of finding related offers 

(goods, services, etc.) and related queries. Also lacking is a visualization component of relevant analysis 

that provides additional information for decision making. To a certain extent, solving the problem is 
helped by the application of the wavelet theory, which has good reviews on the application in various 

information systems [13-15]. 

 

2.2. Wavelet Analysis as a Research Tool 

 

Wavelet theory aims at processing data that can be represented, in particular, as a certain sequence of 

data. In particular, such data can be reported as a time series. Then, using wavelet analysis, one can find 
the individual characteristic points of the time series under study [15]. So we get a set of new timeline 

features that expands the horizons of analysis. That is, the new characteristics are distinguished by the 
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fact that they make the initial significance for certain segments (within different characteristics) of the 
time series under study. Therefore, this data is additional information for drawing conclusions, and in 

particular in terms of determining the effectiveness of Internet marketing implementation 

 

Among the wavelet analysis tools, the so-called wavelet coherence draws particular attention [16, 17]. 
At the same time the mutual dynamics of two time series is analyzed. Thus, the use of wavelet coherence 

allows to analyze the consistency and balance of the determined dynamics from the studied data. The 

basis for implementing the coherence wavelet is the analysis of cross-links between the time series of 
the data being investigated. That is, as a result, we obtain a matrix of local correlations of two time 

series, which determines the possibility of visualizing the effects in the mutual dynamics for the studied 

series. 

 
To implement the coherence wavelet, a formalized model is used as an analysis tool wavelet coherence 

as the squared absolute value of the smoothed cross wavelet spectra )q,f(Wxy  for different time series f  

and q , ( x - first variable and  y  - second variable of the data time series. Usually x  is a location 

parameter, y  is a scale parameter that are determined by maternal wavelet, normalized by the product 

of the smoothed individual wavelet power spectra of each series [16, 17]: 
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where Q  – is a smoothing operator. 

 

Morlet wavelet that is a complex wavelet with a good time-frequency localization is used as the mother 

wavelet [16, 17]. 
 

The squared wavelet coherency coefficient is in the range 1)s,u(R0 2  , a value close to zero indicates 

weak correlation, while values close to one are evidence of strong correlation. 

 
Thus, wavelet coherency allows you to analyze the interconnection between the studied series over time 

and to analyze the frequency of occurrence of such a connection. 

 

2.3. Data for the Analysis 
 

In order to prove the feasibility of applying a wavelet coherence methodology to recognize the 

evaluation of Internet marketing, we consider two queries as an example: shoes and sandals. These 
inquiries reveal the interest of potential customers in purchasing relevant products. However, as a metric 

for the selected queries, you can consider the so-called dynamics of the popularity of the query over a 

period of time. That is, for each defined date in the selected time interval, the relevant popularity of the 
query is determined by a certain level of interest in that query. In particular, 100 points is the highest 

level of interest, 50 points is the level of interest (and therefore the availability of queries) is twice less 

than the level of 100 points, 0 points is the lack of interest (in other words, there are no queries). 

 
In “Figure” (Figure 1) shows the corresponding dynamics of interest levels on the request of "shoes" 

and "sandals" in the whole of Ukraine for the next 90 days starting from 05.06.2019 (in total we have 

91 values). Data taken from the site https://trends.google.com.ua. 
 

https://trends.google.com.ua/
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Figure 1. Dynamics of the level of interest on the request of "shoes" and "sandals" 

 
From “Figure” (Figure 1) it is clear that the dynamics in the context of individual requests is quite 

different. Therefore, comparing such dynamics with each other causes some interest. First of all, such 

an interest can be formulated through the question - are there any reciprocal influences between the 

queries based on the time period studied? In particular, from the point of view of Internet marketing, 
such a question allows to determine the limits of its correction with respect to further management in 

view of the possible impact of one request on another, and thus the corresponding flow of potential 

customers between different types of goods.  
 

3. RESULTS AND DISCUSSION 

 
According to the above in “Figure” (Figure 2) presents the results of the wavelet sequence between data 

rows reflecting the level of interest in the request for "shoes" and "sandals" (according to the data shown 

in “Figure” (Figure 1)). 

 
The abscissa axis “Figure” (Figure 2) shows the time scale, which corresponds to the sequence of 

analyzed data based on the selected time period. Such a sequence coincides with the selected time 

periods according to “Figure” (Figure 1). 
 
The ordinate axis “Figure” (Figure 2) shows the weighted characteristic of the analyzed data series in 

the frequency space of their measurement by the results of the grouped time periods according to the 

total time interval. That is, this characteristic defines certain successive steps taken to determine the 
individual values of wavelet coherence. 

 

The dotted line in “Figure” (Figure 2) in the form of an inverted parabola is the line of reliability of the 

received calculations. In the middle of such parabola, the accuracy of the obtained calculations is 0.95%. 
These calculations are based on the Monte Carlo method [16, 17]. 

 

A column is also shown along the figure as a scale for the wavelet coherence displayed on the common 
matrix. Separate areas are the localization of the manifestations of homogeneities or inhomogeneities in 

the individual time series studied according to their importance. In general, each point of the wavelet 

mapping is presented  the time series under study are their wavelet coherence values calculated by 

wavelet transform. 
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Figure 2. Wavelet coherence between data rows that reflect the level of interest in "shoes" and "sandals". 

 
Therefore, from the data of “Figure” (Figure 2) shows that the dynamics between the requests for "shoes" 

and "sandals" by level of interest are generally diverse. However, there are also some times when the 

dynamics of interest between shoes and sandals match the level of interest. In particular, such a period, 

for example, is determined from 79 to 85 time interval or from 53 to 57 time interval (see data in “Figure” 
(Figure 2)). It should be noted that the dynamics between requests for "shoes" and "sandals", when the 

level of interest coincides, is longer and more stable in the period from 79 to 85 time intervals than in 

the period from 53 to 57 time interval. The basis for this conclusion is the more significant values for 
this period according to the y-axis. 

 

Thus, it can be noted that the need to adjust the strategy for conducting Internet marketing in the marked 

periods of time, when the dynamics between the requests of "shoes" and "sandals" in terms of interest 
is more significant and significantly coincides. That is, in this case, it is important to use different online 

marketing tools to attract potential customers to your product offering. 

 
We can also conduct an impact analysis of relevant requests based on a specific region of Ukraine. In 

this case, it is possible to analyze the significance of the dynamics by individual query according to a 

particular region. 
 

In “Figure” (Figure 3) presents the wavelet coherence results between the series of data that reflect the 

level of interest in the “sandals” in the context of the whole of Ukraine and in the section of Kyiv 

(“Figure” (Figure 3a)), in the section of the whole of Ukraine and in the section of the Odessa region of 
Ukraine (“Figure” (Figure 3b)). 

 

 

 
(a) request «sandals all Ukraine»- 

 «sandals Kyiv» 

 
(b) request «sandals all Ukraine»- 

«sandals Odessa region 

 

Figure 3. Wavelet coherence between data rows that reflect the level of interest in the sandals by region of Ukraine. 
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According to “Figure” (Figure 3), a significant difference can be observed between wavelet coherence 
for the request for sandals by region. Therefore, this allows you to differentiate between online marketing 

for different target audiences according to different time intervals. 

 

4. CONCLUSION 

 

The paper generalizes some metrics for Internet marketing. An Internet marketing benchmark has been 

identified that reveals the overall dynamics of possible clicks for a particular kind of query. Classical 
approaches to the application of methods of analysis of characteristics on conducting Internet marketing 

are also disclosed. 

 

The application of the wavelet analysis technique for the study of Internet marketing metrics is proposed. 
Wavelet coherence is suggested as a separate wavelet analysis technique. The expediency of such 

introduction of the wavelet analysis technique is proved. Such expediency is determined by the 

possibility of conducting a thorough analysis in the context of individual queries, which has its logical 
explanation for determining the directions of Internet marketing for the selected queries. At the same 

time, the application of the Internet marketing metrics offered to the analysis makes it possible to 

visualize the dynamics between different queries, taking into account the levels of interest in such 
queries. 

 

The results of the use of wavelet analysis technique for the study of Internet marketing metrics in the 

context of click dynamics for two specific queries. 
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