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IHTEJIEKTYAJIBHA MO/JIEJIb BUSABJIEHHA ACOUIATUBHUX ITPABUJI
Y BA3ZAX JAHUX KPUMIHAJIbHUX ITPABOIIOPYIIEHD

Cmamms npuceauena 8UAGIEHHIO 3AKOHOMIDHOCMEN MA MeHOeHYIi CKOEHHA KPUMIHATbHUX NPABONOPYULIEHb 34
donomozoto ananizy acoyiayiunux npasun. Emnipuunoro 6azorn docnioxcenus € ingopmayis npo 1975 KpuminanoHux
npaeonopyutersv, ckoehux y Teproninvcwkii obracmi y nepiod 3 2012 no 2023 poku. Ananiz nposedeno Ha 0CHO8I OaHUX NPO
Kpaoixcku, noepabysants ma He3aKoHHe 3a60100iHHA MPAHCnopmuumu 3acobamu. Bpaxosarno nacmynui paxmopu. rokayis
MA 4ac CKOEHHS KPUMIHATbHUX NPABONOPYUIEHb, OCEIMICHHS, Y4acmy KiibKox ocib. YV cepedosuwi 0nsi cmamucmuyHoi
00pobKU  danux Mmemodamu iHmenekmyanvHo2o awnanizy RapidMiner Studio 3acmocosano anecopumm FP-Growth.
3eeneposaro acoyiamueni npasuna, AKi BUAGIAIOMb HEOYEBUOHI 83AE€MO368 SI3KU MA 3AKOHOMIPHOCMI Y OAHUX NPO CKOEHI
KPUMIHAbHI NPABONOPYULEHHS.

Knrouosi crosa: inmenekmyanvHuil auaniz OaHux, acoyiamueui npasuid, aHaiiz OAHUX NPO KPUMIHATbHI
NpasonopyuLeHHs, MAuluHHe HA84UAHHS, NPOSHO3YB8AHHA NPABONOPYULEHb, NPUUHAMMSA PillleHb.
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AN INTELLIGENT MODEL FOR DETECTING ASSOCIATION RULES
IN CRIMINAL DATABASES

This study explores patterns in criminal activities through association rule mining analysis of criminal offenses in Ukraine's
Ternopil region from 2012 to 2023. Using the FP-Growth algorithm and RapidMiner Studio, the research reveals significant patterns in
criminal behavior by examining various factors including crime type, lighting conditions, and group dynamics. The analysis uncovered
several key patterns: groups frequently commit theft regardless of lighting conditions, with Ternopil as a primary location for these crimes.
Group criminal activities show peak occurrence in April and during the latter part of the week, particularly on Thursdays and Fridays. A
notable finding is the close association between theft and illegal vehicle appropriation, with vehicle theft commonly executed by groups
under dark conditions.

This study's comprehensive approach incorporates multiple factors to provide a more complete understanding of criminal activity
patterns. The discovered association rules offer valuable insights for law enforcement agencies, enabling them to develop targeted prevention
strategies and optimize resource allocation. The findings particularly highlight the connection between theft and illegal vehicle
appropriation, with the latter typically occurring during nighttime hours, suggesting the need for increased patrol presence in streets and
parking areas during these times. The study acknowledges that crime patterns are often specific to particular localities, indicating the need
for additional research across different regions to develop a more comprehensive understanding of criminal behavior and its influencing
factors. The research demonstrates that data mining techniques, specifically association rule mining, can effectively uncover non-obvious
yet meaningful patterns in crime data. These insights can inform proactive policing efforts, ultimately contributing to enhanced crime
prevention and safer communities. As data-driven approaches continue to evolve, their integration into law enforcement practices will
become increasingly crucial in the effective combat against criminal activities.

Keywords: data mining, association rules, crime analysis, machine learning, prediction of offenses, decision-making.

IMocranoBka npodJaeMu

Y cydacHOMY CYCHUIBCTBI, IO XapaKTepU3yEThCS CTPIMKHM pO3BUTKOM TEXHOJIOTIH, aHami3
3II0YMHHOCTI Ha0yBa€e HOBOTO BUMIPY 3aBISKH BUKOPHCTAHHIO ITEPEOBUX METOAIB 00poOKH nannx. Beebiunuii
aHaii3 iHpopMalii Ipo CKOEHI 3JI0YMHH, 30KpeMa MPOCTOPOBOTO PO3IOALTY, YaCOBUX 3aKOHOMIpHOCTEH Ta
OB’ 5I3aHNX 3 (JPAKTOM CKOEHHSI 3J104MHY (paKkTOpiB, CTBOPIOE OCHOBY JUIS PO3POOKH MPOTHOCTUYHHUX MOJIENeH
OLIIHIOBaHHS PU3UKY CKOEHHS MPABOIOPYIIEHb y Maii0yTHhoMy [1]. Taki Mojesni BUKOPHUCTOBYIOTE QITOPUTMHU
MAaIIMHHOTO HaBYaHHS, CTATHCTHYHI METOAM Ta MiJXOAW A0 IHTEJEKTYAILHOTO aHali3y AaHUX JUISl BUSBICHHS
IIPUXOBAHUX B3a€MO3B’SI3KIB Ta 3aKOHOMIpHOCTEH y 6a3ax JaHMX ITPO KPUMiHaIbHI NpaBONOpyIIeHHs [2].

Hanpuknan, neBHi paloHM YU BYJIMII MOXYTh JEMOHCTPYBaTH BHILI ITOKa3HMKHM KpaJiKoK abo
morpa0yBaHb y NEBHUH 4yac JOOW, Ha IO BIUIMBAIOTH Taki ()aKTOPH, SIK IIUIBHICTH HACEJIEHHS, COLiaNTbHO-
€KOHOMIYHI YMOBHM YM HAasBHICTh TMOTCHHIHHUX Iinedl mms ckoenHsa 3nounmHy [3]. Kaprtorpadysanus nmx
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3aKOHOMIPHOCTEH Ta PO3YMiHHS IX OCHOBHHX (DAKTOPIB JO3BOJISE MPABOOXOPOHHUM OpraHaM e()eKTHBHIIIE
POBIOIIIATH pecypcH, OCHIIOBATH MaTPYJIFOBaHHS B 30HAX IMiJBUIIEHOTO PU3UKY Ta BIPOBA/KYBAaTH LILOBI
CTpaTerii 3ano0iraHHs.

3acTocyBaHHS MPOTHOCTUYHOI AHANITUKU B MOMINEHCHKIN MisUIBHOCTI HE JIMIIE MOKPAIy€e 3MaTHICTh
MPOTHO3YBaTH MMOTEHLIHHY 3JI0YMHHY JISUIBHICTB, aje i yMOJJIMBIIIOE IIPUHUHATTS PillIeHb Ha OCHOBI JAHUX Ta
MPOAKTUBHUX 3aXOIB JUIsl 3aMI00IraHHs 3JI0YMHAaM 10 iX CKOeHHA [4]. Bunepemkaroun KpuMiHaNbHI elIeMEHTH
Ha KpOK, NPaBOOXOPOHHI OPraHW MOXXYTh BHM3HA4aTH IPIOPUTETH CBOIX 3YCHJIb, ONTHMI3yBaTH PO3MOALIT
pecypciB Ta CIIPUATH CTBOPEHHIO OE3MEYHIMIOr0 cepeaoBHUINa sl rpoman [5].

TakuM YUHOM, IOCTIKCHHS 3aKOHOMIPHOCTEH 3JOYMHHOI MisSUTBHOCTI Ta po3poOka e(eKTHBHUX
METOMIB IX BHSBICHHSI € aKTyaJbHHM HayKOBO-NPAaKTHYHAM 3aBJAHHSAM, BHUPIMICHHS SKOTO CIPHATHME
T ABUIICHHIO €(pEKTHBHOCTI POOOTH MPABOOXOPOHHHX OPTaHiB Ta 3a0e3MeYeHHI0 TPOMaICEKO1 Oe3MeKu.

AHaJni3 ocTaHHIX JTKepes

OcranHi JoCHipKeHHs y cdepl KpUMIHOJIOTIT 30cepekeHi Ha KOMIUIEKCHOMY BHBYEHHI YMHHHUKIB Ta
YMOB, 10 BIUIMBAIOTh Ha JAMHAMIKY 3JIOYMHHOCTI B KOHKPETHHX perioHax ta rpomanax. OcobnmBa yBara
NPUAUIIETHCS TOCITIPKEHHIO METO/IB 3ar00iraHHs 3JI0YMHaM Ha JIOKJIbHOMY DiBHI, BpaxOBYIOUH crierudiky
KPUMIHAJIBHOTO CEpeIOBUINA OKpeMuX MicT Ta paioHiB [6]. A. JlicoBchka-Kepemnka (A. Lisowska-Kierepka)
Npe/ICTaB/Ia KOMIUIEKCHUH OTJIA[] ICHYIOUMX METOJMOJIOTIH, SIKi BUKOPHCTOBYIOTH UISl aHaJi3y MPOCTOPOBUX
SIBUII HA OCHOBI JIOCTYITHUX JKepesa JaHUX. ABTOp IpeJICTaBuIIa PillIeHHs], aJalTOBaHe JUIsl aHalli3y JaHHUX PO
3nmounHHICTh Y [lompmi [7]. X. Kim Ta E. Con (H. Kim, E. Seong) npoBenu MacmtaOHUI aHANI3 3MTOYUHHOCTI y
[iBnenwniit Kopei. ocmimauku po3poOmim MpocTOpOBY €KOHOMETPUYHY MOJETb Ul BUBUCHHS 3B SI3Ky MIXK
3a0yTOBaHUM CEpENOBHINEM Ta TPbOMa BHIAMH 3JIOYHMHIB (KpaIiKKH, HACHIBCTBO Ta CEKCyallbHI HaIaaH).
OTtpuMaHi pe3yibTaTH MiATBEPAIH 00MeKeHY e(peKTUBHICTh TPAAUIIIHHIX METOIIB 3aNI00IraHHs 3TOYHHHOCTI
Ta BUSIBUTH TICHUH 3B'I30K MiXK COIialTbHO-eKOHOMIYHUMH (DaKTOpaMHu Ta piBHEM 3JIOYMHHOCTI B KpaiHi [8].

M. A. Xaiigep ta I1. lamtpakyn (M. A. Haider, P. lamtr) po3poOuiu MoieIb JIOTICTHYHOI perpecii s
aHai3y BIKTUMi3alil BYJMYHOI 3J0YMHHOCTI, a TaKOXX MOJIeNb aHali3y Trapsyix TOYOK 3 BHKOPHUCTaHHSIM
KOHTYPHHUX KapT Ta KapTH MPOCTOPOBOI aBTOKOpENslii. ABTOPY BU3HAYMIM BPa3JIMBI MiCLs B )KHTJIOBHX Ta
JIUTOBHUX paiioHax MicTa Uutrarosr, banrianer, e MEIIKaHI[ 4aCTO CTAIOTh )KEPTBAMU BYJIMYHUX 3JIOUHHIB [9].
Hocnimauku /1. JIro (D. Liu) Ta ciiBaBTOpH 3aCTOCYBaIK 0a€ECIBCHKY POCTOPOBO-YACOBY MOJICIb IS aHAII3Y
3aKOHOMIpHOCTEH 31m0unHHOCTI B MicTi YaHuyHb (KuTail), mo 3a0e3neyunso MOXKIMBICTh BUSBUTH 3HAYYILUH
BIUIMB LIUIBHOCTI IOPIr, KOMEPLIHHUX, pEeKpealiiiHuX, )KUTIOBHX Ta IPOMHUCIIOBUX 30H Ha PiBeHb 3JI0YMHHOCTI,
a TaKOXX BU3HAYUTH pAflOHW 3 MiJBHIICHUM PHU3MKOM 3JIOYMHHOCTI, SKi MOTPeOyIOTh JOAATKOBOI yBaru
npaBooxopoHHux oprasis [10]. I1. Kagena-Yp3ya (P. Cadena-Urzla) Ta criBaBTOpH BUKOPUCTAIH IIPOCTOPOBY
MaHeJbHY MoJenb 3 (ikcoBaHMMH eQEeKTaMH JUIl JOCHIIKCHHS BIUIMBY COLIaJbHO-CKOHOMIUYHHX Ta
nemMorpadigHuX (paKkTopiB Ha 3IIOYMHM, IO BiAOYBAarOTHECSA B KOMYHaX (MyHinumnaritetax) CTOMHIHOTO PErioHy
Ywri. JocmigHUKH imeHTH]IKYBaIl MPOCTOPOBI Ta 4acoBi €(eKTH, sKi MOXKYTh BHSBHTH 3aKOHOMIPHOCTI
3no4ynHHOCTI [11].

HesBaxkaroun Ha HasBHICTh HU3KM HAYKOBUX JIOCIHI/PKEHD 3 MUTaHb BUSIBIICHHSI HEOUEBHU/IHUX TATEPHIB
y JMaHHX MpO 3JO0YHHHICTh, iICHY€ TOCTpa MoTpeda y MpOBEACHHI MOJANBIINX PO3BIMOK. Taki JOCIIIKECHHS
MOXYTh BHWSBHTH CYyTTEBI TepHUTOpiajibHI BiAMIHHOCTI y reorpadiuHux, aemorpadidHux, colianbHO-
€KOHOMIYHHUX Ta KyJbTYpPHHX OCOOJIMBOCTSX PI3HHUX PETIOHIB, 110 O€3nocepeHbO BIUIMBAIOTH Ha XapakTep,
CTPYKTYPY Ta JUHAMIKy 3JI0YMHHOCTI Ta TOTPEOYIOTh PO3pOOKH criennpiuHUX MiAX0AIB A0 i1 monepepKeHHs Ta
NPOTHUIiT CKOEHHIO ITpaBomnopymieHs. st Ykpainu st cepa € HoBOIO Ta moTpedye 0coOIMBoi yBaru.

MeTto10 po6oTH € pO3pOOKa IHTENEKTyalbHOI acoliaTHMBHOI MOJEIN Ul BHSABICHHS NPHXOBAHHUX
3aKOHOMIPHOCTEH Ta TEHICHIIH CKOEHHS KPUMIHAJHHHUX IIPABOMOPYUICHb (KPagiKOK, MOrpadyBaHb Ta
HE3aKOHHOTO 3aBOJIOIIHHS TPAHCIIOPTHUMH 3acobaMu) y TepHoOminbChKif 00macti. JociKeHHs cripsiIMOBaHE
Ha (OpMYBaHHS aHAJITUYHOTO MIATPYHTS ISl IPUHHATTS NPAaBOOXOPOHHUMHM OpraHaMy 0OTPYHTOBAHHUX PillIeHb
moao0 e(pEeKTHBHOTO PO3MOIUTY pPecypciB, IUIaHYBaHHS IPEBCHTHBHUX 3aXOJliB, ONTHUMI3allii MapHIpyTiB
MaTPyJIOBAaHHS Ta TIOCUJICHHS. OXOPOHH HaWOIIbII Bpa3IMBUX JIOKAlil y HalOLIbII PU3MKOBaHI MEPiOH Yacy,
110 CHPUSATUME TiIBUILEHHIO €(peKTHBHOCTI 3aro0iraHHs Ta IPOTHIIT 3I0YMHHOCTI B PETIiOHI.

Buxusiax ocHOBHOTo MaTepiaiy

V Hamriii poOOTi MpeCTaBICHO HOBY METOIOJIOTIIO BUSIBJICHHSI IIIA0JIOHIB Ta B3a€MO3B’ I3KiB Y BETUKUX
MacCHBax JIaHHUX IPO 3J0YMHU. MU 3aCTOCYBaJIM aHaJIi3 aCOI[IaTUBHUX MPABWII 10 HAOOpy MaHWX MPO Pi3HI BUAH
3704MHIB (KpajikKH, norpabyBaHHsS, HE3aKOHHE 3aBOJIOAIHHS TPAHCIOPTHUM 3aco00M), SIKMH MiCTHTh
iHpOpMalio NMpo CKOEHI KpUMiHaIbHI MpaBonopyiieHHs Yy Teprominbcbkii obmacti 3 2012 mo 2023 pik.
3anpornoHoBaHa METO/OJIOTISI BiJIIOBiae poOOUOMY Ipolecy, IpejcTraBieHoMy Ha puc. 1. Crowyatky nai
MPOXOSTH €TAIN ONEePeIHbO0T 00POOKH, MICIIs YOTO 3aCTOCOBYETHCS AJITOPUTM IIOIIYKY acOIliaTHBHUX MTPABUIL,
10 TeHepye Habip acomiaTHBHUX mpaBwi [12].

Jns BUSBIEHHS HEOYEBW/IHUX, aje BAXIMBUX 3aKOHOMIpHOCTEH cepen 0araThboX pPi3HOMAaHITHHX
(hakTOpiB, SIKI BPaxXOBYIOTHCS CyIJaMH{ IPH BHHECEHHI KPUMIHAJIHHUX BUPOKiIB, MU BHUKOpHcTanu RapidMiner
Studio — Bi3yanbHHI KOHCTPYKTOP pOOOYHX TPOIIECiB, OCHAIMEHUH IHCTPYMEHTaMU JIJIsl IPOTHO3HOT aHAJI THKH,
Ta MamuHHOTO HaB4aHHA [13]. Ha puc. 2 npencTaBneHo onepaTopH MpoIiecy, 0 peati3ye aropuTMH HOUTYKY
acOLIIaTUBHUX ITPABHIL.
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3a TOTIOMOTOIO AJITOPUTMY TIOIIYKY aCOI[iaTMBHHUX TPaBHJ 3reHEPOBAHO YacTi HAOOPIB €NEMEHTIB Ta
acomiatuBHi mnpaBwia. [loOynoBaHa Mozenb acOLaTMBHUX TNPaBWJ  CHPOLIYE PO3YMIHHA TaKHX
3aKOHOMIPHOCTEH 1110/10 (haKTOPiB, L0 XapaKTePH3yIOTh 3IIOYHHHY AisIbHICTB!
e Kpanixku 3a3Br4ail BANHIIOTHCS TPYIIOI0 0CIO HE3alIeXHO BiJI OCBITIICHHS MICISI CKOEHHS 3JI0UHHY.

e bBinbmiicts Kpagixkok Oyio ckoeHo B TepHomoi.
e Haifyacrime rpynoBi 37104MHH BUUHSIOTHCS Y JPYTiH MOJIOBUHI THXHS (4€TBEp, 11’ ITHULS Ta Cy0oTa).
e Kpanikka 9acTo BUMHIETHCS OJHOYACHO 3 HE3aKOHHUM 3aBOJIOIHHSIM TPAHCTIOPTHHM 3aCO00M.
e 3J0YMHHI yTPyHOBaHHA aKTHBI3YIOTh CBOIO MiSUTBHICTD Y KBITHI.
e He3akoHHE 3aBOJIONIIHHS TPAHCIIOPTHUM 3aCOOOM B OCHOBHOMY BUMHSETHCS TPYIIOIO OCIO B TEMHHIA Hac
00m.
—
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NPaBONOPYILIEHB, 30KpeMa 300pakye paBuiia, OB’ A3aHi 31 3I0YMHAMH, CKOEHUMH I'PYIIO0 0Ci0.
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OTpuMaHi pe3yJabTaTH MiATBEPIMIM OIHKH IHIIMX aBTOPIB: OUTBIIICTH 3JIOYMHIB BiNOyBacThCS B
TYCTOHAcelleHnX perioHax (Mmicrax). BusHaueHHs CHpPUSATIMBOrO 4acy IJIsl 3JI0YMHIB Ta 30CEpPEDKEHHS Ha
KOHKPETHHX YMOBaX € KIIIOYOBHMH 3aCTOCYBaHHSMH. 30KpeMa, pe3yJIbTaTH IOKa3ald TICHUH 3B’SI30K MiX
KpaJiKKaMH Ta HE3aKOHHUM 3aBOJIOAIHHAM TPAHCIIOPTHUMU 3ac00aMHt, TPUIOMY OCTAHHE YacTO 3iHCHIOETHCS
rpymnaMu B TeMHH 4ac 106u. Tomy moiiis MoKe O4iKyBaTH 301IbIICHHS BUMAAKIB HE3aKOHHOTO 3aBOJIOIHHS
TPaHCIIOPTHUMHM 3aco0amMM BHOYI Ta 3armo0iraTv iM, 3017IbLIYIOYM MATPYJIIOBaHHS BYJIMIb Ta MapKyBaJbHUX
MalJaH4MKiB y Il TOMXUHU. 3TiJHO 3 BUSBJICHUMH IPaBUIaMHU, [I€BHI 3JI0YMHH, TaKi SK HE3aKOHHE 3aBOJIOIHHS
TPAHCHOPTHUMH 3aCO0aMH, YacCTillle BUNHIAIOTHCA TPylIaMH B TeMHUH yac no0u. Ilominist Mojke BpaxyBatu IO
iH(OpMaIifo Ta 30cepeAUTH OiNTbIIe pecypciB Ha HIYHOMY NAaTPYJIIOBAaHHI B pallOHAX 3 BUCOKUM PHU3UKOM TaKHX
iHIIIeHTiB. Marouu riubie po3yMiHHS 3aKOHOMipHOCTEH 3JI0YMHHOCTI Ta AeTEPMiHAHT, OTPUMAHIX 3 aHATI3Y
MIPaBWJI ACOIIiaIlii, OISt MOYKE OIITUMI3yBaTH PO3IIOALT OOMEKEHHUX PECypCiB, 30CEPEIUBIINCH HA KOHKPETHUX
MICIISIX, TTepioIax Ta BHIAX 3J0YHHIB, UL AKAX PH3HK € HaiBummM. OHaK moOyIoBaHa MOJENb aCOI[iaTHBHUX
NpaBHJI MOXE HAJIaTH JIOJATKOBI MOXUJIMBOCTI AJIsl pO3YMIHHS MicueBoi 3no4nHHOCTI. Hanpukian, siki Bunu
3JI0YMHIB HaHiIMOBIpHILlE MOXXYTh CTaTHUCS B IEBHOMY pETiOHI, SIKi JHI 4K Micsll HaiOlnblle CIpUSIOTH
37M04YMHHIA [isutbHOCTI? KpiM TOro, 3amporoHOBaHa MOJENb MOXE HaJaTH IPaBOOXOPOHHHMM OpraHam
JIOZATKOBY 1H(OPMAIIiI0 PO AiSTIBHICTH OPraHi30BaHOI 3I0YMHHOCTI B KOHKPETHOMY PETiOHI.

BucHoBku

VY nocnipKeHH! NpeNCcTaBIeHO HOBUH MiJXiJ, IIO IOJISTa€ y 1MoOyaOBi acoliaTHBHUX MPaBHI Ui
aHarizy 0a3u MaHWX KPUMIiHAJIBHUX MPaBOIMOPYIIEHb, CKOEHNX y TepHomibebkilt obmacti 3 2012 mo 2023 pik.
BcTaHoBneHO, 1m0 Kpaai KKK 4acTO BUMHSIIOTHCS TPYIaMH HE3AJICKHO BiJl yMOB OCBITICHHS, IpudoMy TepHOIiib
€ TapsTI0I0 TOYKOIO TAKWX 3JIOYMHIB. [ pyIoBa 3II0YMHHA AisUTBHICT Ma€ TEHICHIIIIO JOCATAaTH MKy B KBiTHI Ta B
JPYTiil TIOJOBHHI THXKHS, OCOOJNIMBO B 4eTBep i I'sTHHIO. LikaBo, M0 KpamiKKW Ta HE3aKOHHE 3aBOJIOMiHHSI
TPAaHCIIOPTHUMHU 3ac00aMM BUSIBWJIMCS TICHO IIOB’SI3aHMMH IIPABOIOPYIICHHSIMH, SIKI 9YacTo BiIOyBalOTHCS
omHoYacHO. KpiM ToTo, BHKpaieHHST aBTOMOOLITIB 3a3BHYail 3AIHCHIOBATIOCS TPyIIaMHU OCi0 y TeMHHI Yac T00H.

BusiBiieHi acoIiaTUBHI MpaBWiIa JAIOTh [IHHE PO3YMIHHS JMHAMIKU 3JI0YMHHOT TISUTBHOCTI B PETIOHI,
10 JIO3BOJISIE MPABOOXOPOHHUM OpraHaM po3poOJIsITH iJbOBI CTpaTerii 3armo0iraHHs Ta ONTUMI3yBaTH PO3IIOILT
pecypciB. OiHaK BaXJIMBO BU3HATH cHeUU(IUHUIA IS MIiCIIEBOCTI XapaKTep 3JI0YMHHUX 3aKOHOMIPHOCTEH, 110
BUMArae moJalbIlIuX JOCIIDKEHb Yy Pi3HUX perioHax i (OpMyBaHHS KOMIUIEKCHOTO PO3YyMiHHSI 3JI0YMHHOT
MOBE/IiHKY Ta (pakTopiB, 110 Ha Hel BIUIMBAIOTS.

JlitepaTypa

1. Berezka, K. M., Kovalchuk, O. Ya., Banakh, S. V., Zlyvko, S. V., & Hrechaniuk, R. (2022). A
binary logistic regression model for support decision making in criminal justice. Folia Oeconomica Stetinensia,
22(1), 1-17. https://doi.org/10.2478/foli-2022-0001

2. Wang, Z., & Zhang, H. (2020). Construction, detection, and interpretation of crime patterns over
space and time. ISPRS International Journal of Geo-Information, 9, 339. https://doi.org/10.3390/ijgi9060339

3. Modise, J. M. (2023). Key elements of predictive policing include crime analysis, crime mapping and
geographies. International Journal of Innovative Science and Research Technology, 8(5), 3312-3326.
https://www.ijisrt.com/key-elements-of-predictive-policing-include-crime-analysis-crime-mapping-and-geographies

4. Kovalchuk, O., Kasianchuk, M., Karpinski, M., & Shevchuk, R. (2023). Decision-making
supporting models concerning the internal security of the state. International Journal of Electronics and
Telecommunications, 69(2), 301-307. https://doi.org/10.24425/ijet.2023.144365

5. Ceccato, V., & Newton, A. (2025). System thinking for sustainable crime prevention. Routledge.
https://doi.org/10.4324/9781003281030

6. Tavares, J. P., & Costa, A. C. (2021). Spatial modeling and analysis of the determinants of property crime
in Portugal. ISPRS International Journal of Geo-Information, 10, 731. https://doi.org/10.3390/ijgi10110731

7. Lisowska-Kierepka, A. (2021). How to analyse spatial distribution of crime? Crime risk indicator in
an attempt to design an original method of spatial crime analysis. Cities, 120, 103403.
https://doi.org/10.1016/j.cities.2021.103403

8. Kim, H., & Seong, E. (2022). Pattern and explanation of inter-city crime variation in South Korea.
Sustainability, 14(22), 15458. https://doi.org/10.3390/su142215458

9. Haider, M. A., & lamtrakul, P. (2022). Analyzing street crime hotspots and their associated factors
in Chittagong City, Bangladesh. Sustainability, 14, 9322. https://doi.org/10.3390/su14159322

10. Liu, D., Song, W., Xiu, C., & Xu, J. (2021). Understanding the spatiotemporal pattern of crimes in
Changchun, China: A Bayesian  modeling  approach. Sustainability, 13(19), 10500.
https://doi.org/10.3390/su131910500

11. Cadena-Urziia, P. A., Briz-Redon, A., & Montes, F. (2022). Crime analysis of the Metropolitan
Region of Santiago de Chile: A spatial panel data approach. Social Sciences, 11, 443.
https://doi.org/10.3390/socscil 1100443

12.Mathur, V. (2022). Association rule mining: Importance and steps. Analytics Steps.
https://www.analyticssteps.com/

13. RapidMiner Documentation. (2023). RapidMiner. https://docs.rapidminer.com

Herald of Khmelnytskyi national university, Issue2, 2025 (349) 191


https://doi.org/10.2478/foli-2022-0001
https://doi.org/10.3390/ijgi9060339
https://www.ijisrt.com/key-elements-of-predictive-policing-include-crime-analysis-crime-mapping-and-geographies
https://doi.org/10.24425/ijet.2023.144365
https://doi.org/10.4324/9781003281030
https://doi.org/10.3390/ijgi10110731
https://doi.org/10.1016/j.cities.2021.103403
https://doi.org/10.3390/su142215458
https://doi.org/10.3390/su14159322
https://doi.org/10.3390/su131910500
https://doi.org/10.3390/socsci11100443
https://www.analyticssteps.com/
https://docs.rapidminer.com/

