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Abstract—The article describes the method of dynamically designing a search engine based on the
analysis of user search queries and automated user's document generation. The advanced method of
dynamic search with the account of individual features of users is offered, which allows to increase the
cost of search. The service for designing own search engine is created. It replaces the algorithm of
ranking on the algorithm for sorting search engines by category using the pseudo relevance feedback
method. The information is filled in with a system of successive objects, which is a list. Objects contain
key information, these keys allow to set up work with information and increase the relevance of the
search. The service contains graphical tools for updating, storing and deleting information in the search
engine. An analysis of the configuration of the search service is performed to increase the end-user
search cost. There is a conclusion of the results, which indicates the shortcomings of the search engine
developer of this system and generated documentation on its use based on the settings for the end user.
The sorting system analyzes the end-user request and provides the information it finds, sorted by
relevancy. The developed method provides acceleration of the algorithm of the search engine and the

quality of the information found for the user.

Index Terms—Search engine; relevance information; automation; ranking algorithm; search cost.

I. INTRODUCTION

Nowadays an exponential increase in the number
of sources of information in the world is observed,
which is due to an increase in the number of its
consumers, the volume of created and accessible
information. This causes more and more difficulty in
the efficient search for information, which is, on the
one hand, the features of human-machine
interaction, and on the other hand, the semantic
heterogeneity of the sources of information [1].

The solution to this problem is the
individualization of information search tools based
on the use of automation of the process as an
integral part of computer-aided design (CAD), the
adaptation of the search process to individual user
characteristics, that allows to quickly find relevant
information. To perform a user request analysis
process, the application software must implement
the mathematical support for the direct execution of
the design procedures.

II. PROBLEM STATEMENT

The problem of modern search systems is
consists in that the systems work the to algorithm of
ranking in the region (Fig. 1) and do not sufficiently
take into account the relevance of the information.

A large number of incorrect queries can affect the
ranking algorithm with great accuracy and reduce
the cost of search in the region [1].
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Fig. 1. Scheme of ranking algorithm in the region

Ranking of sites in general is expressed by
dependence [2]:

R=VQT+U +25), (1)

where V is variety of information, 7 is response time
of information resource, U is fullness of information,
S is relevance of information.
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Search systems can change algorithms of
ranking. It can be as a small change of current
weights of the factors as submission of fundamental
changes in the ranking formula (1).

How it is that the new ranking algorithm affects
search engine optimization?

The most significant changes are observed only
for phrases that do not have a sufficient number of
relevant responses, from a classical perspective.
This implies that ranking of the frequency queues,
for which the majority of commercial projects are
developed, is evolving minimum changes with input
from a new group of factors of commercial projects.
Therefore, usually it is not possible to get a relevant
information.

The analysis the algorithms for constructing
modern search engines shows that search engines
usually provide search results without taking into
account the interests of users [3].

The purpose of the article is to describe the
proposed method of dynamically designing a search
engine based on the analysis of user search queries
and automated user's document generation in order
to increase the efficiency and speed of the search
process.

III. REVIEW OF EXISTING SOLUTIONS

The significant contribution to the development
of theoretical and applied issues of increasing the
effectiveness of information search was made by
G. Selton, D. Solton, Y. F. Skorokhodko, L. Y.
Pshenichna, V. V. Sidorenko, V. M. Driyanskiy,
O. G. Dubinskiy, Y. V. Rogushina. Developed
methods of adaptive information retrieval, such as
relevance feedback and modalities of user queries,
do not sufficiently take into account the specifics of
information retrieval on the Internet. Such search is
characterized by low cost of communication,
decentralization, heterogeneity and diversity of
information resources, as well as the reluctance of
users to spend time and effort on the use of methods
to improve information retrieval.

IV. FEATURES OF THE PROPOSED METHOD

After analyzing the methods of operation of
search services, the following problems were found.

A. The accumulation of “shallow” and outdated
information on the Internet.

For example, forums where people discuss a
problem but no specific solutions propose. You have
to scroll through and read all messages in order to
capture the essence of the needed information, and
when you have found the link to the requested site,
you have noticed that the site is already closed or
doesn't work at all.

B.  Raising the rating of popular subjects.

There is a growing problem on the horizon. With
the release of the complicated movie's title, it starts
to get on front pages of search. You have to craft a
search query to see exactly text articles on this topic.

C. Resources and services with small text

information.

These resources include sites for photographers,
illustrators, designers, or, for example, specific
services that have useful features but do not have
good texts on their pages to be found by search
engines. For the most part such sites is found by
chance.

D.  Earnings on copywriting.

The level of SEO optimizers grows with each
passing year, as well as their number, and along with
it the number of sites for search services increases in
order to earn money on contextual advertising. Once
in a while, you open up new sites and see very
similar articles with transposed words. It becomes
clear that the situation with each passing year will
only deteriorate. To solve these problems, you first
need to figure out how the search engine is running.

E.  Analysis of words and expressions.

Large companies use a lot of computing
resources to analyze words from context. For
example in such queries:

“Which machines are the fastest?”

“How to setup a machine for the spin?”

“Which machines are suitable for a cluster
system?”

The same repeating word “machine”, but this
word carries a different information value, which
depends on the context of the search query.

On the one hand, this approach is correct, but to
save on computational resources and improve
adaptation, the theory recently invented by
psycholinguists called the effect of priming is used.
The essence of the effect is that the preceding
stimulus affects the performance of the subsequent
cognitive action.

F. The existence of priming effects has been
confirmed experimentally.

Without realizing it, constantly is copied what is
heard. According to these data, it is not necessary to
have large computational resources to analyze a
word in context, it is necessary to understand the
tendency of the search query and look for a similar
informational meaning.

G.  Ranking relevant pages.

The problem with the ranking of search pages is
ranking on the web page of the web of resources and
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not the information itself, so the problems listed
above arise.

In order to solve this problem it is necessary to
refuse the ranking of sites and transfer to a new
model of information ranking.

Proposed method includes five stages such as

Stage 1. Analysis words and expressions.
Stage 2. Selection of relevant search engines.
Stage 3. Ranking search engines.

Stage 4. PRF method (Pseudo
feedback).

Stage 5. Showing the most needed search engine.

relevance

There is an intermediate stage in the search for
relevant information using the method PRF, the
essence of which is written down in the features of
the method.

Features of the proposed method contain an
individual approach to search, which allows to
increase the cost of the search. The essence of the
method is creating of service for designing own
search engine and replacing the algorithm of ranking
on the algorithm for sorting search engines by
category using the method PRF [4].

The first step is creating service that could design
a new search engine for a specific category and fill it
with information. The information is filled in with a
system of successive objects, which is a list.

Objects contain key information, these keys
allows configure the information work and increase
the relevance of the search. In order to set up work
with information, you need to configure the types of
keys. There are several types of keys: a string, a
number, a logical expression, and a link to another
object in the list. There are two different ways of
working with information (Fig. 2).

Fig. 2.

Interaction of a user with the system

The first way is to configure using the graphics
wrappers of the service, namely the choice of the
key information, the way to equalize the information
and the choice of the main key, which will be
searched for information.

The second way is to use the software JS code
and developed own library, which will provide
methods for working with the information in the
created search service.

The obligatory first phase of this development is
the security settings of the code written by the
developer of search engines using the principle of
Kirchhoff [5].

The code is sent to the server, where it undergoes
an analysis for optimization, finding the Cross-Site
Request Forgery (CSRF) and the complexity of the
algorithm. Then afterward this code is used in the
search engine.

The service contains graphical tools for updating,
storing and deleting information in the search
engine. An analysis of the configuration of the
search service is performed to increase the end-user
search cost. There is a conclusion of the results,
which indicates the disadvantages of the search
engine to the developer of this system, and it
generates documentation for its use based on the
settings for the end user.

The next step is an algorithm for sorting search
engines by category using the PRF method. The PRF
method consisted of conducting a two-step search.
In the first step for each end-user query is calculated
the value of Score — the index of the relevance of the
search engine to the query on which sorting is
performed. An adapted model was chosen to
calculate the Score. Interest is the question of which
components should be added to the formula for
calculating the Score.

In the analysis of search engines, the following
components were selected: matching words from a
query on a search engine Wj;,g., matching pairs of
words from the query W, 100% match the text of
the request Wpy,use. In addition, there is a component
that gives priority to the presence of all the words in
the search engine query W uworas. The next step is to
hold iterations to calculate the Score:
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All these components are taken into account

using the rating vectors under the name rating

vocabulary, specific search service. The rating
vocabulary RV has the form:
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RV:[SVVO’SVVI"‘”’ SVVcountWords]‘ (3)

In formula (3), SW is a score of a certain word,
through which the search service was found, and
countWords is the number of words in the rating
vocabulary.

In turn, the rating vocabulary in the search
service is taken into account dynamically and under
next criteria.

1) If there is no word in the rating vocabulary,
then all the words of the query in which the search
service was selected are added to the rating
vocabulary with an initial score of 1.

2) If there is no word in the search engine's
rating vocabulary, then in order for it to get there
you need to fulfill the condition (4).

Score,,,,, 2 Average,,, 4)

where Averagery is expressed by the following

formula:

1 ZcountWords SW, (5)

Average,, =————
RV i— i
countWords <—'=°

where, SW and countWords is expressed by the
formula (3).

SWy is a vector score of all the words that were
in the query to the search service, looks like this:

SW,,= [ScoreQO, ScoreQ,, ...., Scorean,QWMJ

(6)
in turn ScoreQ, is calculated by the formula:
SCOI"@Q — |:SczreQ[astmanth j|Ra”ge/,,S,
angelast (7)

1 1
+ > Range + 7Ran 2€ s

quarter

where Range is the amount of word use in requests

for a certain period of time, in this case
Rangeqs: thismonth,  Range,, the last 4
months, Range ,, the last 12 months, and

ScoreQ,,,..... is the rating of the word for the
previous month.

With the aid of these conditions, word gets to the
rating vocabulary of search service, it is necessary to
throw away the words from the vocabulary that can
get there mistakenly, or which have already lost its
relevance to the search of this service. Therefore, the
word remains in the vocabulary if the following
conditions are met:

(8)

{Rang Csimmtounn > Averageyy ,

RangeScoreWord > 0’

where Rangeg,,, . is score of the word for the last
month and Range,, ... i for the last 4 months.

Components of W;,ge is vector W, the size of
which is equal to the size of the rating vocabulary
from the presentation (3). Looks like:

Woor = [SingleWO, SingleW,, ...., SingleW. .. . ]
)]
Built according to the following rules:
SW ,NSingleW € RV : SingleW eW,,,.., (10)
0, SingleW eWw,,,.,
then values Wy, are of the form of:
Wose = D" SW, - SingleW,. (11)

In the same way, other components are taken into
account. In general, the amount of information found
in search engines depends on the size of the end-user
screen. The sorting system analyzes the end-user
request and provides it with the information that is
sorted by relevance. If no relevant information was
found, the service will suggest creating a new search
engine for the selected category. In order to improve
the search efficiency of the end-user and reduce the
time of creating a search service, the analysis of the
settings made by the developer of the search service
is committed. Based on this analysis, the developer
of the search service can see the disadvantages of his
search engine, and correct them in a timely manner.

V. CONCLUSIONS

The proposed method allows to increase the
search cost by replacing the ranking algorithm with
the search engine sorting algorithm by categories.

The information is filled in with a system of
successive objects, which is a list. Objects contain
key information, these keys allow to set up work
with information and increase the relevance of the
search. An analysis of the configuration of the
search service is performed to increase the end-user
search cost. The sorting system analyzes the end-
user request and provides the information it finds,
sorted by relevancy. The developed method provides
acceleration of the algorithm of the search engine
and the quality of the information found for the
needs of the user. The process automation occurs at
the stage of creating documentation about its use.
The system will generate documentation based on
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I. B. Konomiens, JI. M. Onemenko. MeTon AWHAMIYHOIO NPOEKTYBAHHSI IOLIYKOBOr0 CepBicy Ha OCHOBI
aBTOMATH30BAHOT0 aHAJII3y MOLIYKOBUX 3aNMUTIB KOPHCTYBa4a

VY cTaTTi po3MISHYTO CIOCIO AMHAMIYHOTO MTPOEKTYBaHHS MOIIYKOBOI CUCTEMH Ha OCHOBI aHalli3y MTOUTYKOBHX 3aIUTIB
KOpHCTYBaiB Ta aBTOMaTH30BaHOro ()OPMYBaHHS JIOKYMEHTAIll KOpUCTyBaya. 3allpOOHOBAHO yJOCKOHAIEHUH METO]
JUHAMIYHOTO TONIYKY 3 ypaxyBaHHSM IHIMBiTyallbHHUX OCOOJMBOCTEH KOpUCTYBaya, SIKMW JI03BOJISIE 30UIBIINTH
BapTICTh MOIIYKY. 3amnponOHOBaHMN CEpBiC Uil MPOEKTYBaHHS BJIACHOI ITOIIYKOBOI CHCTEMH 3aMiHIOE allTOPHUTM
pamXKyBaHHS Ha alTOPUTM COPTYBAaHHS MOIIYKOBUX CHUCTEM 3a KaTeropisiMu 3 BUKOpucCTaHHAM Mertoay PREF.
3anoBHeHHs iH(pOpMallii BiIOyBaeThCS 3a JOMOMOTOI0 CHCTEMH IOCIHIJOBHUX 00 €KTIB, IO SBJSIE COOOIO CITHCOK.
O0’extn MicTATh iH(GOPMALIO 32 KII0YaMH, SKi JO3BOJISIOTH HAJIAIITYBaTH PoOOTYy 3 iH(opMaliero Ta 30UIBMINTH
peneBaHTHICTH mouryKy. CepBic MiCTUTPh rpadivHi IHCTpYMEHTH JUIS OHOBJICHHSI, 30epiraHHs Ta BUIaJeHHs iH(opMarii
y TomykoBiii cucremi. J[is 30inblIeHHS BapTOCTI TOIIYKY KIHIIEBOrO KOPUCTYyBadya 3IIHCHIOETBHCS aHali3
HaJIAIITYBaHHS TIOIIYKOBOTO cepBicy. BinOyBaeTbcsi BHBENEHHS pe3yNnbTaTiB, y SKOMY BKa3ylOTbCS HENOIIKU
MOIIYKOBOI CHUCTEMH PO3POOHMKY IaHOI CHCTEMU Ta T€HEPYETHCS NOKYMEHTaIlisl M0A0 il BUKOPHCTaHHS Ha OCHOBI
HaJlAIITYBaHb KiHIIEBOMY KopucryBaueBi. CucreMa COpTYBaHHs aHalli3ye 3aluT KiHIIEBOIO KOPHCTyBada 1 Hajae
iH(opMaIlito, sIKy BiH 3HaAXOIUTh, BIIICOPTOBAHY 3a pecBaHTHICTIO. Po3pobieHuii Meron 3abe3reuye MPUCKOPEHHS
aJITOPUTMY IOIIYKOBOI CUCTEMH Ta SIKICTh 3HaWeHOI iH(opMallii Al KoprCTyBaya.

KarouoBi ciroBa: monrykoBa cucremMa; peJieBaHTHICTh iH(opMallii; alrOpuT™ paHKyBaHHS; BAPTiCTh MOLIYKY.
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HN. B. Konomuen, JI. M. Osienmienko. MeToa TMHAMUYECKOT0 MPOEKTHPOBAHUSI MOUCKOBOT0 CEPBUCA HA OCHOBE HA
OCHOBE AaBTOMATH3MPOBAHHOI0 AHAJM3Aa MOMCKOBBIX 3aMPOCOB MOJIbL30BATENS

B crathe paccMOTpeH cIocod AMHAMHUYECKOrO MPOSKTHPOBAHUS TTOMCKOBOM CHCTEMbI HA OCHOBE aHAJIH3a IMTOMCKOBBIX
3alpOCOB IMOJIb30BATENICH ¥ aBTOMATH3MPOBAHHOI'O TCHEPHUPOBAHUSA JOKYMCHTAIlMM IONb30BaTensd. [IpemrokeH
YCOBEPIIICHCTBOBAHHBIA METOM JUHAMHUYCCKOrO0 IOMCKA C YYETOM HHIAMBHIYaJIbHBIX OCOOCHHOCTEH IOJB30BATE,
KOTODPBIA TIO3BOJISIET YBEIUYHUTh CTOMMOCTH TOUCKA. [IpeIoKeHHBIH CepBUC A MPOCKTUPOBAHHS COOCTBEHHOMN
MTOMCKOBOW CHCTEMBI 3aMEHSCT aJITOPUTM PAHKHPOBAHHUS HA aJITOPUTM COPTUPOBKU ITOUCKOBBIX CUCTEM IO KaTErOpUsIM
¢ ucnons3oBanueM Mmerona PRF. 3amonHeHue mHpOpMAIMU MPOUCXOAUT C MOMOIIBIO CHCTEMBI IOCIICIOBATEIBHBIX
00BEKTOB, TpeACTaBsIeT co00i crmucok. OOBEKTHI coaep)kaT HH(POPMAIUIO 3a KIIOYaMH, KOTOPBIC IO3BOJISIOT
HACTPOUTH paboOTy ¢ HWHPOpPMAlUEeH H TMOBBICHTH pPEIICBAHTHOCTh Tmoucka. CepBHUC COMCPKHUT TpadUuecKue
WHCTPYMEHTBHI Ui OOHOBJICHWS, XpaHCHUS M yaaleHus uH(GOpMAIlMd B TOUCKOBOH cucreme. [l yBeauueHHS
CTOMMOCTH TMOMCKa KOHEYHOT'O TOJIh30BATEIIsl OCYIIECTBIACTCS aHAJIN3 HACTPONKHU IMOMCKOBOTO cepBHca. [Iponcxoaut
BBIBOJ] PE3YJIbTaTOB, B KOTOPOM YKAa3bIBAIOTCS HEIOCTATKH TOUCKOBOM CHUCTEMBI pa3pabOTUMKY JaHHOW CHCTEMBI U
TCHEpUPYETCS JOKYMEHTAIlMs 10 €€ HCIIOJIh30BAaHHWI0O HAa OCHOBE HACTPOCK KOHEYHOMY Iojib3oBarento. Cucrema
COPTHPOBKHM aHAIM3HMPYET 3alpoCc KOHEYHOrO TIOJb30BATEIsl U IPENOCTaBJSICT HAWICHHYIO WH(pOPMAIHIO,
OTCOPTHPOBAHHYIO IO PEJICBAHTHOCTU. Pa3paboTaHHBIA METO OOECICUHMBACT YCKOPCHHE aJTOPUTMa ITOMCKOBOM
CHUCTEMBI U Ka4eCTBO HAMICHHOM WH(pOPMAIIUHU IS TTOJIB30BaTEIS.

KitroueBble cjI0Ba: TIOMCKOBAs CUCTEMA; PEIIEBAHTHOCTh HH(GOPMAIIUH; aJITOPUTM PAHKHPOBAHHS, CTOMMOCTD TIOMCKA.
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