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PROBLEMS OF AUTOMATED CONTROL OF SEARCH OPTIMIZATION 

OF INTERNET - RESOURCES 

The paper studies the problem of searching organization of the Internet – resources as the object of 

control. Optimization problem is formalized and its components are allocated. The paper contains the 

results of the experiment, dealing with the impact of main factors on sites locations in Yandex searching 

system.  
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Problem setting. Nowadays, the efficiency of operation of any enterprise greatly depends on the 

ability to find new markets for its products. In conditions of high competition for the client, that 

characterize the economic relations in our country and in other countries of the world, one of the 

main factors of successful operation of the enterprise is the optimization of its Internet – resource in 

the position of searching systems reporting 

Among specialists, working in this sphere, the given problem is called SEO (search engine 

optimization).  

Analysis of achievements. Analysis of the materials, studying the given problem [1,2,3] allows 

to make a conclusion, that in spite of the attempts of SEO automation, the majority of  the 

specialists of   sites optimization perform their work in “manual mode”, proceeding from empiric 

results of their own experiments. However, it should be noted that SEO process has creative 

component, that practically can not be automated; thus, the problem of development of the 

algorithms of automatic control of those SEO stages, that could be formalized and creation on the 

basis of these algorithms the software for the control of the process of search engine optimization is 

very urgent. 

Problem setting. The aim of the given research is 1). Determination of SEO components, that 

can be automated, 2). Problems of automated control setting, 3). Determination of the problems of 

SEO automation and searching of the  ways of their solution.  

Main material and research. The process of search optimization of web – resource as the object 

of automation may be represented by the scheme (see Fig. 1). 

              

 
 

Fig. 1. SEO the object of control 

The response Y in the given model is the position, the site occupies in  the reporting of a certain 

searching  system, regarding which optimization is realized  

All the factors may be divided into 2 groups: internal Xin, characterizing internal properties of 

web – page, suggested in  search reporting, and external Xex, characterizing competitiveness of the 

searching request. 

Хin includes[1 – 5]: 
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Х1- age of the domain; X2 – PR of the site; Х3 – number and quality of external references to 

the page; Х4 – number of references, coming from the page (particularly, so-called “internal 

interlinking”); Х5 – exact entry of the request in tags «Title» and «Description»;  Х6 – availability 

of the site in the catalogue of the given searching system; Х7 – availability of the site robots.txt; Х8 

– availability of the file sitemap.xml; Х9 – number of exact entries  of the request in the text of the 

page; Х10 – quality of information presentation on the page (content, availability of the numbered 

lists, sub – titles, images, etc.). 

Xext includes [1 – 5]: 

Х1- total amount of answers to the given request; X2 – number of main pages in theTOP of 

search results ; Х3 – average number and quality of weblinks; Х4 – average age of sites links; Х5 – 

number of exact entries of the request in the tags «Title» and «Description» sites of search results;  

Х6 – availability of context advertising blocks in search results  system ; Х7 – availability of 

Wikipedia and You Tube pages for the given request; Х8 – availability of geographic map in search 

results; Х9 – average value of PR sites in the result;  Х10 – other internal characteristics of the site 

in search result.   

Thus, the problem of optimization of search promotion  of the web-resource  is expedient to 

present in the form: 

minY

)X,...,X(fY

→

= 221
, 

The constraints on the process are determined, proceeding from the budget, allocated for the 

given project. 

On the whole, in the process of search optimization the following components may be 

distinguished: 

1. Determination of constraints for the problem of search optimization of the given information 

resource. 

a. Analysis of subject area, where the site will be pomoted in order to investigate frequency and 

compatibility of search requests; 

b. Development of the variants of site promotion and calculation  of budget variants for their 

realization; 

c. Selection of the variant of search promotion of the site; 

2. Analysis of the semantic core of the information resource. 

a. Formation of the base of potential search requests, the given resource may be promoted; 

b. Selection of optimal requests in accordance with control criterion; 

c. Construction of two- or three – level structure of semantic core, proceeding form the frequency 

of the requests; 

3. Optimization of site pages, according to selected requests by means of control of internal 

factors in the model, given above. 

a. Creation of rational design of the site. 

b. Writing of the texts with qualitative presentation of information and optimal amount of 

requests entries. 

c. Rational filling of page tags and main page of the site. 

d. Creation of robots txt and sitemap.xml files, registration in catalogues; 

e. Creating of rational interlinking; 

f. Purchase of advertising links from other sites in accordance with the  selected variant of the 

budget. 

For the problems of automatic control, points 1b, 2b and 2c are of great interest, because they 

require the development of the models of web-resources promotion in search systems, taking into 

account the impact of the above-mentioned factors on the position in search result and also require 
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the synthesis of requests  selection criteria, that will provide the solution of optimization problem, 

put forward. Points 1a, 2a and 3f can be partially automated. However, greater part of the 

components of point 3, require creative human labour and can not be formalized. At this stage the 

operation of web-resource optimization system must include the presentation to the staff the array of 

searching requests, organized in the form of hierarchical structure, necessary amount of accurate 

entries  of corresponding requests at corresponding pages and schemes of pages relinking with the  

indication  of the needed anchor. Point 1c provides the agreement of the project with customer. 

Development of the subsystem of traffic forecast on the site depending on the chosen variant of 

optimization of its search promotion is actual. 

To establish the dependences, making the basis of control algorithms, it is necessary to perform 

the research of search systems issue. It is obvious, that for preliminary investigation of the above-

mentioned factors impact on the response only the method of passive experiment can be selected. It 

is expedient to carry out several experiments, choosing for each experiment certain set of internal or 

external factors. The results of passive experiment processing will have the sense, if not more than 

four factors are chosen for one series of research [6]. 

For such experiment educational topic is selected, in particular – professional orientation. The 

results of such research will be interesting for higher educational establishments and other 

institutions, providing services in the sphere of education. 

Two groups, each consisting of tree series of research of TOP-10 issue of Yandex searching 

system, are performed. The first group allowed to take into account the impact of internal factors in 

each series, experiments were carried out by requests  Z1 – «Как выбрать профессию», Z2 – 

«Какую профессию выбрать», Z3 – «Тест какую профессию выбрать», having the frequency 

1542, 637 and 213 demonstrations a month. As  factors, X5, X9, X3/10, X2/10 were chosen. 

Investigations of the second group took into consideration the impact of external factors, 

experiments were carried out for the sites moeobrazovanie.ru, kartaznaniy.ru and moya-pamyat.ru; 

factors where Х1/mls,  Х9/10, Х3/10, Х5. 

For the analysis of the collected data the technique of the results of passive experiment 

processing was used, the given technique is shown in [6]. In accordance with the given technique 

the assumption of linear form of regression model is taken, matrix of centrated factors with 

additional fictitious column is composed; then regression coefficients are determined by means of 

solution of matrix equation, composed of transformed matrices of initial data. By the results of the 

experiments the following regression dependences are obtained: 

for the first group: 

4321 08100030038269255 х,х,х,х,,Y −++−=

 

4321 00400090940519455 х,х,х,х,,Y −++−=   

 ,х,х,х,х,,Y 4321 072007502260544355 −+−−=  

 for the second group: 

4321 5480000400007023052 х,х,х,х,,Y −−−−=  

4321 781111900870472783 х,х,х,х,,Y −−++=   

4321 48240770117021111 х,х,х,х,,Y −+−−= , 

where х1, х2, х3, х4 – centered values of the chosen factors, correspondingly. It is impossible to 

verify the adequacy of the obtained models, applying classical method (by Fisher criterion), because 

of the lack of parallel experiments. That is why, for verification of the adequacy, the method, 

according to which dispersion of reproducibility is replaced  by the dispersion of the response [6]. 
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As a result of application of the given method the conclusions is made, that two model, from the 

models, obtained in the first series of experiments, may be considered to be adequate. Models, 

characterizing  the impact of external factors, are inadequate.  

Thus, the analysis of the results of the research carried out, allows to make the following 

conclusions: 1) method of obtaining regression impact models of internal factors of resource 

optimization, used in the given research, can be used for preliminary calculations at the stages 1a, 

1b; 2) The greatest weight in the process of resource ranking has the factor of exact entry of the 

search request  in the  tags “Title” and “Description”. The dependence of site position in the issue 

on  each of the selected for the experiment factors is graphically shown in Fig 2. 

 

 

                

                     a                                                                              b 

              

                c                                                                                     d 

Fig. 2. Impact of internal factors of optimization of X5, X9, X3 / 10, X2 / 10 

(Fig. а, b, c, d correspondingly) on the position of the site to issue in  search system Yandex  

(dots show experimental  data, curves – approximated data) 

It is impossible to obtain adequate dependences for the second series of the experiments because   

in the formation of the value, called competitiveness of the request, more factors play role and (or) 

they interact in more complex connections.  

 

Conclusions. Preliminary studies, carried out, prove the complexity of resources ranking 

description in search results and give grounds for the development of models with the help of 

modern methods of complex systems modeling. Taking into account such characteristics of ranking 

algorithms as high complexity, secrecy, functioning in the sphere of artificial intelligence, 

variability and continuous adaption, the most expedient is the usage of neural networks [7] as the 

method of processes modeling, on the base of which optimization of search promotion of web-
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resources is realized. Thus, the results of formalization of the process of web-resources search 

optimization, presented in the given research, may be used for development of their promotion 

control systems. Problem of the development of sites ranking models in search systems remains 

actual, the most expedient for these systems development is the usage of neural networks.  
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