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Abstract. The given paper is dedicated to fuzzy queries processing on relational databases. A feature
of the work is that a methodology has been developed based on the Theory of Fuzzy Sets and Logic, which
allows you to make database queries that are written completely in natural language.

The aim of the project is to develop an effective methodology and application for processing fuzzy
gueries with the aim of introducing a natural language into the process of setting up targeted advertising
using fuzzy logic.

A distinctive advantage of the developed system is that it allows you to make a request in a natural
language, without the need to follow the standard rules for querying. In addition, this methodology can
easily be integrated into the system from any field in which the target selection may have fuzzy conditions.

As a result, a methodology was created for processing fuzzy requests in a natural language, as well as
a system from the field of targeted direct marketing, in which a target selection based on the proposed
method takes place
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Targeted marketing involves dividing a market into segments and then concentrating your
marketing efforts on one or a few key segments consisting of the clients whose needs and desires
most closely match your products or services. It is an efficient way to attract new business, increase
sales, and make your business a success. An important data mining problem from the world of
direct marketing is target selection [1]. Fuzzy models for target selection are suitable solutions as
they can be used to obtain results from both numerical and linguistic input parameters. Just the
same, queries to the database composed by a person often have some degree of fuzziness. Fuzzy
principles are the core of this project since fuzzy logic is a very efficient solution for complex
problems involving natural language, perception, etc.

In this project we present a framework for fuzzy (natural) query processing and examine the
possibility of using the concept of Computing with Words (CW) in it. An important use of the
Computing with Words (CW) methodology, which is in the heart of fuzzy logic, is its application to
decision making [2].
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Figure 1 — Methodology for processing natural queries for target selection
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In a word, our fuzzy query processing methodology includes: constructing the membership
function and defining fuzzy sets for fields, defining hedges, creating crisp query from the given
fuzzy query, executing a query and displaying the result set.

One of the primary points of the target selection model is determining the customers’ features
which will be explanatory variables in the model. In this project, as the example, we deal with the
customers database with the key parameters like gender, age, marital status, income and education,
with all the features except gender and marital status being fuzzy variables.

The past and new conceptual structure of the model is illustrated below:

Traditional approach

Forming Representation o_f Writing crisp A
customer portrait —p! variables as numerical query Application
values
. . males with age 32-50 and select * from clients where
mldgl(:ai?(gihrr;z;llzs with salary which is more than gender="M' and age between 32 and 50
y ¥ 550 000 tg. and salary >= 550000

CW approach

Forming
customer portrait

Perception based Applicati
linguistic expression pplication

middle-aged males with
very high salary

Figure 2 — The past and new conceptual structure of the model

Example query: very young not married women with not low income. [Threshold value: 0.6]
Here we have two crisp criteria - status is not married, gender is female. Also, there are two fuzzy
criteria — age is very young and income is not low. So, we have:

YOUNGI[Age; very; pTotal = 0.6] 1 MARRIED|Status; ; pTotal = 0]
N FEMALE|Gender; ; pTotal = 1] 1 LOW|[Income; not; pTotal = 0.6]
= YOUNG]JAge; ; nTotal = 0.8] 1 MARRIED|Status; ; pTotal = 0]

N FEMALE|Gender; ; pTotal = 1] N LOW|[Income; ; pTotal = 0.4]

After that the system finds the values of age and income that correspond to the thresholds
obtained and gives us the result fully satisfying the query.

The distinguishing feature and main advantage of the proposed methodology is that the query
for target selection is done in a natural language, which is impossible using a standard query
mechanism. Besides this, our method is easily adaptable and can be applied in any field where
target selection of information has vague conditions.

The result of this research is a flexible methodology for fuzzy query processing as well as the
prototype application performing target selection of clients for targeted advertising services based
on this methodology.
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MyxaHnoB A.T.
Fernbivn skerexmi: Hlamon I1.C.
Taprerresrex ;kapHaMara apHaJFaH peJSIUSJIBIK AepeKTep 6a3acbiHa
aHBIK eMeC CYPaHbICTapAbl OHICY

AngaTna. byn xo0a pensuusibiK 1epekTep 0a3achlHa aHbIK €MEC CYpaHbICTap/Abl OHIEYTre
apHanFad. JXYMBICTBIH €peKIIeNiri - aHbIK €MeC XUBIHAApP TEeOpus MEH JIOrMKara Heri3JeNreH
TOJIBIFBIMEH TaOWFH TUIE JKa3bUIFaH JEPEKTep KOpbIHA CYpaHBIC jKacayFa MYMKIHIIK OepeTiH
ONIICTEMEHI JKacay *oHE OHbI JaMbITY.

’KoOaHbIH MaKcaThl aHBIK €MEC JIOTMKaHBbI MaiijajlaHa OTHIPBII, TAPTE€TTENreH )KapHama kacay
IpoleciHe TaOUFU TUIAI €Hri3y MakKcaThlHIAa aHBIK €MeC CYpaHbICTap/bl OHJCY VIIIH THIMII
METOOJIOTUSI MEH KOCBIMILIAHBI 931pJiey OOJIbIN TaObIIa Ibl.

O3IpJIeHTeH JKYHEHIH aMphIKiia apTHIKIIBUIBIFBl - CYPAHBICTBIH CTaHAAPTTHI €pexeNepiH
caKTamail TOJIbIFbIMEH TaOWFH TIJJIE >Kacalybl, Oy MaiJaJaHyIIbIHbIH YKYMBICBIH >KEHIIJETeNl,
COHJal-aK, OHBI IIAPTTApP/Abl HAKTHI KOPCETy KaXeTTuliriHeH OocaTansl. COHBIMEH Kartap, Oy
oficTeMe OpTYpJIl KyWenepre oHail OIpiKTipUTyl MYMKiH, oJap/ia MakKCaTThl TaHJay aHBIK eMec
00J1yBl MYMKIH.

Hotmxkecinne, aHbIK eMec CypaHbICTapabl TAOUFH TUIIE OHACYIIH 9AICTEMECI MEH YChIHBUIFaH
O/liC HETI3iHJEe MaKcaTThl TaHJAy JKacalaThlH TiKeJIed MAapKEeTUHI callachIHAAFbl KyHeci
YKaCaJIbIH]IbI.

Kiar ce3nep: aHBIK eMec CypaHbIC, allKbIH €MEC XHUbIH KOHE JIOTHMKA, AUPEKT MApKETHHT,
TaOWFH TUIJII IPOIIECTEY.
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MyxaHnosB A.T.
Hayunbiii pykoBoaureab: Hlamon I1.C.
O0padoTKa HeYeTHBIX 3aNPOCOB K CHCTEMAaM PeJIIHMOHHBIX 0a3 TaHHBIX 1JIA
TAPreTHPOBAHHOM pPeKJIaMbI

AHHoOTanus. [[aHHBIA MPOEKT MOCBANICH O00pa0OTKE HEYETKHX 3alpOCOB K PESIIUOHHBIM
6azam aaHHbIX. OCOOEHHOCTBHIO PAOOTHI SBJISETCS TO, YTO ObUIa pazpaboTaHa METOIOJIOTHS,
ocHoBaHHast Ha Teopun Heuetkux MHuoxecTB u JIoruku, mo3BoJsioliias COBEpIIATh 3apockl k 0aze
JAHHBIX, TOJIHOCTHIO HAMMCAHHBIE €CTECTBEHHOM S3bIKE.

Lenp mpoekra - pazpaborars 3)(HEeKTUBHYIO METOAOIOTHUIO M MPUIIOKEHUE IS 00pabOTKU
HEUYETKHUX 3aIlPOCOB C LENbI0 BHEAPEHHS] €CTECTBEHHOI'O 53blKa B IPOLECC HACTPOMKH ILIEIEBOU
pEeKJIaMbI C UCTIOJIb30BAaHUEM HEUYETKOM JIOTHKHU.

OT/IUYUTENBHBIM MPEUMYIIECTBOM pa3pabOTaHHOW CHUCTEMBI SABISETCA TO, YTO 3ampoc
COBEpIIAETCA MMOJTHOCTBIO HA €CTECTBEHHOM $3bIKE, 0€3 HEOOXOAUMOCTH CJIEJOBAHUS CTaHJAPTHBIM
MpaBWJIaM COBEPIIEHUSI 3alpPOCOB, YTO YIPOILIAET pabOTy MOJIb30BaTeNs, OCBOOOXKIAeT €ro ot
HEOOXOMMOCTH YETKO YKa3bIBaTh ycJOBUsA. [[OMHMO 3TOTO, MaHHAs METOHOJIOTHS C JIETKOCTBIO
MOKET OBITh MHTETPUPOBAHA B Pa3IMYHBIC CUCTEMBI, B KOTOPBIX II€JieBasi BHIOOPKA MOKET UMETh
HEYETKHE YCIIOBUSI.

B pesynbrare Obuta co3maHa MeETOAOJOTHS st OoOpabOTKM HEYETKHX 3alpocoB Ha
€CTECTBEHHOM SI3bIKE, a TaKXKE€ CHCTeMa M3 O0JacTU IENEeBOr0 MPSIMOrO MapKETHHra, B KOTOPOM
IIPOUCXOIUT LieJIeBasi BBIOOpKa Ha OCHOBE IIPEIOKEHHOIO METO/1a.

KuioueBble ciioBa: HEUETKH 3ampoc, HEUETKHE MHOXKECTBA M JIOTHKA, 1ieJieBas BBIOOpKa
KIIMEHTOB, 00pab0TKa €CTECTBEHHOTO S3bIKA.
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INPUMEHEHMUE SAS JIUIAA HCCJIIEAJOBAHUA U PASPABOTKHA
METOAUK 3ALNUTHI JAHHBIX CRM-CUCTEMBbI IIPEAITPUATUSA

Annomauusa. B cmamve npedcmasnena 0cHOSHASI KOHMYenyus paspadomKu Memooux 3aujumol
Odannvix  CRM-cucmemvl  npeonpusimus. Ilpusedenvt  ocHoGHble mpebOBaHUS U  XAPAKMEPUCMUKU
NOIb306AMENLCKO20 UHmMepelica, 3auumvl OAHHbIX, A MAKICe ONUCAHA HEeNOCPeOCMEEHHAsT npoyedypa
paspabomku na npumepe comosoti CRM-cucmemvl. B xavecmse npumepa npugooumcs 6aza xpaHunuwa
Oannvix  npeonpuamus  “TOO Study&Work”. Hccnedosannvie memoouku co30aHvl Osi  GHAIU3A
aghpexmusrocmu 3auumsl OAHHbIX.

Kntouesvie cnoea: SAS, Customer Service and Support, CRM, wHeuemkas mamemamuxa,
UHCIMPYMEHMbL CO30aHUs, IPDeKmugHbie YnpagieHuecKue peuleHus..
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