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The article deals with the system for the audit of information security of computer systems and
networks developed within the framework of the dissertation research.

The first part of the system is the control center of the system, with which the operator, the auditor
works directly. The second part is a knowledge base that is presented as a SQL server in the system. The third
part is a device or node, an audit tool provider, or an attack module. The control center is the main and controls
all other nodes, with it directly staff. The control center of the system must be connected to the database server,
which has a knowledge base, and a connection to the module of the tools provider must be provided. The
knowledge base in the system is represented by a relational database of SQL. The primary tasks of the audit tool
provider are to accept and execute instructions from the control center, and since the control center will attempt
to contact it using the SSH protocol, the provider must be able to deploy the SSH server and accept the
connection.

The system is developed in such a way as to make decisions by working closely with the user. The
system allows you to capture the number of facts that people may not reach, or it becomes inconvenient. The
system does not forbid inclusion in the calculation of facts that interest the user - on the contrary, it complements
them, in the event that the inclusion of one custom fact will not affect the operation of the system, because the
data associated with it are outside the current state of the factual database, or Products that actively use this fact
are beyond the "interests" of the expert system, with the data that it currently has.

At the moment two versions of the system have been developed, both of them can be considered as
early alpha versions. In the first version, attention was focused on the interaction of nodes of the system and the
main mechanisms of the expert system. In the second version, the structure of the system has been redesigned so
that the system becomes more flexible to scaling.
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MareMaTHuyeckasi MojaeJb peKOMeH}:[aI[I/IOHH()ﬁ CUCTEMBbI C Y4Y€TOM 3MOLUOHAJIBLHOI

OKpPaCKd KOMMECHTApPHUEB B KAY€CTBE€ KOHTCKCTA

B craTtbe npeaiara€rcsa MaTréMaTudecKasd MOJI€Ib peKOMeHHaTeHBHOﬁ CHUCTEMBI, B KOTOpOﬁ B Ka4€CTBEC
KOHTEKCTa MCHOJIb3YCETCs aHaJlu3 3MOHHOHaJ’IbHOI7[ OKpaCKu KOMMECHTApUEB OTHOCHUTCIILHO 00BEKTOB
peKOMeH}JaHHﬁ. HpI/I OTCYTCTBUU SIBHOM 06paTHOI71 CBsA3HM aHaJIn3 KOHTCKCTA 3HAYUTCJIbHO ITOBHIIIACT TOYHOCTH
peKOMeH}JaHI/Iﬁ 1 Ka4€CTBO MPOTrHO3UPOBAHUA Hpe}.‘lHO‘lTeHI/[ﬁ MOJIb30BaTeNIEH.
PEKOMEHIAMOHHBbIC CHUCTEMbI, CCHTHMEHT-aHAJHU3, KOJIJIaﬁOpaTl/IBHaSI (l)I/UI])Tpalll/ISl, MAaIIHHHOE
06yqune, HHTCJUICEKTYAJbHbIC CHCTEMBbI

IlocTanoBka npodJjemu. PekomeHnnaiiitHa cuctema, 3arajaoM, Moke OyTH BU3HAYEHA
SK TIPOTrpaMHUii 3aci0, IKUi HaJja€e KOPUCHI IOpau KOPUCTYBAa4yaM JJIsl TOTO, 100 JOMOMOTTH
iM TpUIHATH pIIEHHS W00 TEBHOrO0 ToBapy. PexkoMeHpalliiiHi cucteMu Oynm Brepiie
BIPOBA/DKEHI HA  calitax enekTpoHHoi Topriemi. Ilpm  3acrocyBanHi  OyIb-gKOi
PEKOMEH/IaIIHOT CUCTEMH Ba)KJIMBa HASIBHICTH 3BOPOTHOTO 3B’SI3KY (OIS, 3a KO MOJKHA
HanpsMy CyJUTH PO PEaKIlilo KOpUCTyBada Ha 00’ €KT).

Tak, HampukIiam, peKOMEeHAAIil 3a OI[IHKaMH 3a M'STHOAJBHOIO IIKAJIOK — IPHKJIAL]
3a1adi 3 SBHUM 3BOPOTHUM 3B'I3KOM. PekoMeHnamiiiHi cucTemHu, IO KepyITbCsS aKTaMH
MOKYTIOK, BIJIBITyBaHHSIM CTOPIHOK — MPUKJIA/INA 33/1a4 3 HEIBHUM 3BOPOTHUM 3B'SI3KOM. Y pasi
HESIBHOTO 3BOPOTHOTIO 3B'SI3KY € HEBU3HAYEHICTh B TOMY, IIO3UTUBHO UM HETaTUBHO
KOPUCTYBa4 OIIHUB 00’€KT, kWi mpuabaB 4u meperisHyB. KymiBis ToBapy B IHTepHeET-
Mara3uHi MO>K€ 03HA4aTH JOCSTHEHHS KOPUCTYBAayeM CBO€I CIOXKHMBUYOI MeTH (1 HOTO peakiis
Ha TOBap NO3UTHBHA), ajie B TOH K€ Yac MOKYIelb MII IICJI OTPUMaHHSA TOBapy B HbOMY
po3uapyBaTucs 1 NpaBWIbHO Oyno © 3apaxyBaTH HeraTHBHY peakuiro. OueBHAHO, IO
BIJIBI/IyBaHHsI CTOPIHOK BeO-CEpBICY KOPHUCTyBadyaMH MOXKE BiOyBaTHUCSA MpHU aOCOITIOTHO
pI3HOMY CTYIIEH] 3aI[iKaBJICHOCTI KOPUCTYBa4ya B KOHTEHTI.

Bapro Big3HauuTH [OCUTH THIIOBY CHTYallif0, KOJW PEKOMEHIAILIWHINA cucremi
NOJAIOThCSI HA BXiJ BHMKIIOYHO TMO3WUTHBHI NMPHUKIAAM B3a€MOJIIi KOPUCTYBauiB 1 O0'€KTIB.
Hampuknan, BeO-cepBic Twitter He Mae (YHKIIIOHAIBHOCTI, IO J03BOJISE KOPHCTYBAauyeBi
BUCTABUTU HETaTUBHY OLIHKY KOHTEHTY, a MPHUCYTHIN TUTBKU JIUILE CIIOCI0 «3a0XOTUTHY TOU
YY 1HITUH KOHTEHT, OMIMPUBIIY HOTO CBOIM MIAMUCHUKAM 32 JOTIOMOTOI0 (YHKITIT «PEToCT».
[ToniGHMIA 3BOPOTHUH 3B'A30K KOPUCTYBada JAyXe HaJiiHO (y MOPIBHSAHHI 3 1HIIUMH) BKa3ye
Ha TO3UTUBHY peakuito. HaniliHicTh «pemocTiB» y cepBici Twitter mMiIKpINIeHO
BI/IMOBIJAJIbHICTIO KOPUCTYBAUiB Mepe/l CBOIMU MIANMUCHUKAMH.

Age, pu JOCTIKEHH] peaki[ii KOPUCTYBayiB HA TUX YU 1HIIUX CEPBicax, /i€ € TIIbKU
MO3UTUBHI BIAT'YKH, BEJIMKA KUJIbKICTh KOPUCTYBAUiB € HE OXOIUJICHOIO JOCIIKEHHSM, TOMY
MOYKHA BBa)KaTH MPOTHO3YBAaHHs peKOMEHAIii He nyxe epektuBHUM. J[o TOTO K, HE MOXKHA
3 YINEBHEHICTIO TOBOPUTH MNPO CTYHiHb NPUXMIBHOCTI KOPUCTYBAdiB JI0 TOTO YW IHILIOTO
00’€KTy peKOMEHJalid, ToMy 110, TMO-Iepiie BIACYTHIN aJbTEepHAaTUBHUU CHOCIO
BUCJIOBJICHHS] PUXWIBHOCTI, @ MO-Jpyre HEMae BIEBHEHOCTI y TOMY, IO NMPUXWIBHICTh HE
Oyna oOpana BuUMAAKoBO. Jlyig ORI THYYKOTO aHaNi3y NPUXWIBHOCTI Ta MOMATBIIOTO
NPOTHO3YBAaHHS PEKOMEHAAlild JOLIIBHO 3acCTOCYBaTH aHaji3 eMOIiiHOro 3abapBieHHs
TEKCTY KOMEHTapiB, JJi1 YTOUYHEHHS a00 OJlep:KaHHs JaHUX MPO OLIHKU KOHTEHTY (y BUMAJKY
iX SIBHOT BiICYTHOCT1).

Bupimiennst npobiemMu SKICHOTO MPOTHO3YBaHHS BION00aHb, MpPH BIACYTHOCTI
IIMPOKOTO CHEKTPY IHCTPYMEHTIB [UIi  SIBHOIO BHUSBJICHHS BIIOJ0OAHb IOJO OO’ €KTIB
pEeKOMEH/Iallli € BaXKJIMBOIO 337a4el0 IPU CTBOPEHHI €(PeKTUBHOI, THYYKOI Ta yHIBEpCaIbHOI
PEKOMEHIAIIHHOT CUCTEMHU.

AHaJi3 ocTaHHix aochaimkenb i myoJikaniii. B po6orax [1, 3] cucremarnzoBaHo
METO/IOJIOTII0 OTPUMAaHHA JAHUX MpPU BIJCYTHOCTI SBHOTO BHABICHHS BIOA0OAaHb
KOPUCTYyBa4aMH COLIAJIbHUX MEPEeX (OIIHKH, JIAWKH, TU3JIANKH, TIEPEXOAH 3a TMOCHIAHHIMH)
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Ta 3aCTOCOBAHO aHaJ3 KOHTEKCTHOI iH(dopmartii (Micie, Jac, Bik). Y [2, 4] 3amponoHOBaHO
3aCTOCYBaHHS METO/Y MOHIKEHHS PAaHTy MaTpPUIl OIIHOK Ta 3aCTOCYBaHHS (hakropuzarii 10
JIOTATKOBUX BEKTOPIB O3HAK, 3 METOI IMPOTHO3YBaHHS BIOJ00aHb. Takox y poOoTi [5]
PO3IIISIHYTO aHaji3 XEIITETiB JAJs PO3IIMPEHHS ayAuTOpii 3aCTOCYBaHHS PEKOMEHIAIHUX
cucteM. Jlis aHamizy eMmoImiiiHOTO 3a0apBieHHS TEKCTy KOMEHTapiB HaWdJacTimie
3aCTOCOBYIOTHCS KOMOIHOBaHI METOAM, 110 0a3yIOThCS SK Ha CIeELiaji30BaHUX CIIOBHUKAX,
TaK 1 Ha MiIX0JaX MAIIMHHOTO HaBYaHHs, SK BHIHO 3 JpKepen [6, 7, 8, 9]. [lnsa 3HMKEHHS
CKJIaJHOCTI Ta NPUIIBHINICHHS MaTeMAaTHYHUX OOYMCIIEHb 3aCTOCOBYETHCS MEpexil 10
adiraMX mepetBopeHb [10], 1e HaBUaHHS PEKOMEHAAIIWHOI CHCTEMH MOKHA 3BECTH JI0
KaHOHIYHOI TOKOOPAWHATHO1T ONTHMi3aIlii.

IlocTanoBka 3aBaaHHs. MeToro 1aHOI poOOTH € CTBOPEHHS MaTeMaTHYHOI MOZei
PEKOMEHAALIHHOT CUCTEMH Ha OCHOBI KOJ1a0OpaTUBHOI (DijbTpallii 3 BAKOPUCTAHHIM aHaJi3y
eMOIIiIHOTO 3a0apBIIeHHS TEKCTY KOMEHTApIB JIJIsl OJIepKaHHS YTOUYHIOOYOT0 KOHTEKCTY.

JInst miJBUIIEHHS TOYHOCTI BUSIBJICHHS BIOAOOAHb KOPUCTYBaua B CHCTEMax, 1€ HE
nepen0aueHo HEraTMBHMX OIIIHOK KOHTEHTY, a00 il yYTOYHEHHS CTYIEHIO IO3UTHUBHOI
OLIHKM O0’€KTy, JOLUIBHO 3aCTOCYBaTH OILIHKY €MOILIMHOTO 3a0apBiCHHS TEKCTIB
KOMEHTapiB KOPHUCTYBauiB, SK TPHUKJIA] BpaxyBaHHSI KOHTEKCTY. TakoXX emolliiiHe
3a0apBieHHS KOMEHTapiB MOKHAa BHKOPHCTOBYBAaTH 3aMiCTh OLIHOK, y BHIAJAKaX, KOJH
KOpHUCTYBad HE MOCTABHB OLIHKY, ajie 3aJUIINB KOMEHTap. 3aJauelo JaHOro JOCIIIKEHHS €
cnpo0a Ha OCHOBI MaTpUYHHUX OOYHMCIICHb BUBECTH MAaTEMAaTW4YHY MOJENb JJIS MOAAibLIOr0
CTBOPEHHS KOHTEKCTHO-OPIEHTOBAHOI PEKOMEHIAIIIHHOT CHCTEMU.

Bukiaag ocHoBHoro marepiaay. OJHMM 3 OCHOBHHUX MiIXOMIB A0 MOJETIOBAHHS
pEeKOMEH/Ialliii 3 BpaxyBaHHAM KOHTEKCTHOI iHdopmarii € Qakropuszamiiai moxemi [1].
[IpononyeTbCs BUKOPUCTOBYBAaTH (akTOpHM3alliiiHI MAaIIMHM, IMICIA aHali3y TEKCTy
KOMEHTAapiB, KOHTEKCTHY 1H(OpMaIlif0 Mpo eMolliifHe 3a0apBIeHHS TEKCTY MPEACTaBIATH Y
BUTJIAMI JOJATKOBUX O3HaK Juis (akTopizamioHoi MammHHu. [IpomoHYeThCS KOIyBaTH
KOHTEKCT B JI0AAaTKOB1 KoopauHaTH adiHopa [10] ouiHOK, 3A1MCHIOBATH MOHUXEHHS PaHTy
adiHOpa OILIIHOK, TAKOXK MOKHA 3aCTOCOBYBATH MOMApHI aiHHI MEPETBOPEHHS.

Posrnsmemo 3amady konabopaTuBHOI (imbTpariii [2], HeXail € KiHIIEBA MHOXKHHA
kopuctyBauiB U 1 KiHIleBa MHOXKMHaA 00'exTiB /. Hexail Takox € Habip map R = {(u, i)}
c UXI, nns sKkuX BiJOMa peakilisi KopuctyBada 7. [loTpiOHO 3a HaBYaIbHUM HaOOpPOM
(R,{rui, (u, i)eR}) moOymyBatu perpecop #(u, i), 1o nepeadavyae peakiiro KOpUCTyBaya JJis
noBUIbHOI apu (u, i) € UxI.

VY pa3i, Akmo KokeH KopuctyBad u € U Ta KOXeH 00'€kT [ € [ miamaroTbes
3MiCTOBHOMY OIHCY O3HAKOBUMH BeKTOpaMu: x(u):U — K. x(i): [— K. TO 3aaayy
KomabopaTuBHOT (inbTpallii MOXKHa 3BECTH JO CTaHAApTHOI 3aJadyi HaBYaHHS Ha
npereAeHTax: MOTpiOHO HABYMTH MOJEINb, SIKa MO BEKTOpy O3HaK x(u, i) = [x(u); x(i)]
nependavae 3HAYCHHS PErpeciiftHOi 3MIHHOI ;. Takui MiAXiJ B peKOMEHIAIIHIX CUCTeMax
HA3WBAETHCS 3aCHOBAaHUM Ha ommcax (content-based) [5].

Jlnst BUpileHHd 3a/1a4i KosabopaTiBHOI (inbTpanii: peakiii (OIiHKH) KopucTyBaya [3]
MOJKHA 3amucaTh y BUrasami Matpuni Re RV | B axiit pamku BigmoBimaroTs koprcTyBadam, a
cToBmmi — oO0'ektam. Y wmatpuiii R Bigomi JAesKi eJIeMEeHTH, iHII — mpomyieHi. Tpeba
noOyayBaTH MpPaBWiIO (U, i), HABYUTUCS BITHOBJIIOBATH IPOMYIIEHI 3HAYEHHs MaTpuIll R.
Jlnist 3aroBHEHHSI MPOMYCKIB B MaTpulli R BUKOPUCTOBYIOTH IMPHITYIIEHHS MPO i HU3BbKHIA
panr ta Oyayiots HaOmmwkeHHss R = XYT, ne X € RUIXK, Y € RIXK, K — nependauyBaHuit
panr marpuui R. OOMeXeHHs paHTy B JESIKOMY CEHCl € peryJspu3ali€lo, II0 Halae
MOHMKEHHIO PaHTy Y3arajlbHIOIOYY 3/aTHICTh. Y TaKOMy MIAXOMAl IMepeadadeHa peaxilis
KOPHCTYBa4a € CKAISIPHUM JOOYTKOM BIIMOBIIHUX PSJIKIB MaTpUIh X Ta V-
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Fu,i)=x"v,,x, € R vi € R, (1)

[Tixxin 3 MTOHMKEHHSIM PaHTy BUKOPHUCTOBYE BUKIIOYHO iH(OpMaIiio npo napu (u, i)
Ta BIAMOBIIHI 10 HUX 3HAYEHHS peakiliid. BimomMo, 1o B peKOMEHAAIIHHNX CUCTeMaX BEUKa
yacTuHA 1HpOpMaIlii MICTUTbCS came B 3HeocoOneHux tpiikax {(rui, u, i)} [2, 3]. Meronu
MOHMKEHHS PaHTy JAal0Th 3HAYHO Kpally TOYHICTh TepeadaueHHs 7 (4, i) y TOpIBHSIHHI 3
content-based meronamu. Ilporte, oGuik Bimomoi iH(oOpMarii Ipo KopHcTyBaya Ta 0O0'€KTH,
JOTIOBHEHUH TMOHMKEHHSM DPaHTy, Ja€ Kpally TOYHICTh 1 JI03BOJISIE BIOpATHUCS 3 JESKUMU
npoOiieMaMy pEeKOMEHJAIIHUX CHUCTeM (TakuMH, SK XOJOAHWH CTapT). ICHye Benmka
KUIBKICTh MOJIENeH 11t Koy1abopaTuBHOT (hiIbTpallii, 3aCHOBaHUX Ha 0a30Bii 1/1€1 TOHMKCHHS
panry (1), ane 3 MonudikauisMu a7t 00JiKy 30BHIIIHBOT iH(POpMAIi.

Mopenb dakTopusamiitHux MamuH [2, 3] TMOKIMKaHa y3arajlbHUTH pi3H1 Moaudikarii
mogeni (1). IllnsgxoM 3ajaHHs BiAmoBizHOro BekTopa o3Hak  X(u, 1) € K, IU1sl Iapu
KOPUCTYBa4-00'€KT MOJKHAa HABOAWTH TMepeadadyBaibHy MOACIb J(X) A0 Ppi3HUX
dakropuzamiiaux Mojened. BiaMmiHHICTH (akTopH3alifiHOI  MAMHU BiA KIACUYHUX
QITOPUTMIB HAaBUAHHS IO MpeleleHTaX — MOJEIIOBAHHS B3a€MOJIM MK KOMIIOHEHTaMU
BEKTOpa 03HAaK, 1110 MPU3BOJIUTH JI0 TOTO, 110 IHAUKATOPHI 03HAKHU Y BX1THOMY BEKTOPI MOJIENI
X 00pOOISAIOTHCS SIK B MOJIENI MOHWKEHHS paHry (1).

VY pekoMeHIaliiiHMX cUcTeMax HaWlJacTile Mae Micle mnpolieMa BiJICYTHOCTI
dikcamii HeraTuBHMX peakuiit [4, 5, 6]. Ile o6ymoBiaeHo TuM, 10 BeO-cepBicaM HabaraTo
IpOoCTille 1 HaJiifHIle HAKOMUYYBAaTH aKTH IPO MO3UTHBHI peakilii KOpucTyBaya (HarpHuKIIa,
«peroctu» B Twitter ), HDK JTI3HABATUCS y KOPUCTYBAYiB MpO iX HEraTHBHI peakiii 3a Oyiab-
SIKOFO TIKAJIOK0 (Hampukiam, «aucio 3ipok» B Netflix). Taki naHi npuifHITO HA3UBATH JAHUMH
0e3 SBHOTO BINTyKy. be3 3amydeHHs HOJATKOBHX MPHITYIEHb, HABYaHHS Mojenl 7(u, i) Ha
TaKUX JAHUX HEMa€e CeHCy — HalKpaiia Moaens Oyne /uist Oyab-sikoi mapu (u, i) nmependadatu
NO3UTHUBHY pEaKIil0 KopucTyBadya Ha 00'ekT. OueBHIHO, Taka MOJEIb MAa€ IOTaHy
y3arajabHIOIUY 3/1aTHICTb.

Jiis po6oTu 3 TaHUMU 0€3 IBHOTO BIATYKY BUKOPHCTOBYIOTH MPUITYIIEHHS IIPO T€, 10
NPOMYCKH B MaTpUIli peakiiil (ouiHOK) R yacTinie BiAOyBalOTbCA Yepe3 HEraTUBHY PEaKIliio,
HIXK TTO3UTHBHY.

B 3anponoHoBaHiif Mozel MPOMyIIEHi 3HaueHHs B MaTpulli R 3amiHAI0TbCS Ha Oany,
OTpUMaHI MICJIsI aHaJi3y €MOLIMHOro 3a0apBiIeHHS KOMEHTapiB Mpo 00’ €KT peKOMeHalii y
pasi HasBHOCTI BIAMOBIIHUX KoMeHTapiB. [lanmi OynyeTbcsi KaHOHIYHE aiHHE PO3KIIAJAHHS
a(iHOpAa OIIHOK:

r= (u’l’cl ’C2 ""9CM ) ~ ru,i,cl,cz,...,cM s (2)

ne ¢y € Cyp,... cm € Cy, a Cy,...,Cy — AesKi KIHIEBI MHOXHWHH, SIK MPABUJIO BOHU
BUKOPUCTOBYIOTHCSI JJISI OTMCY KOHTEKCTY PeKOMEH Al (B JaH1i MOJe BOHU MICTSTh JaHi,
oJIeprKaHi ISl aHaJli3y eMOLIIMHOro 3a0apBiIeHHs TEKCTY KOMEHTapIB).

3arajgoM 3ajaya MPOTHO3YBaHHsS BNOAOOAHb KOPHCTYBAdiB PEKOMEHAALIHHOIO
CHCTEMOIO 3BOJMTBHCS [0 3aloOBHEHHA MaTpulli R 1gaHuMu mpo peakuii KOpPUCTYBauiB,
YTOYHEHHSIM 1X TICJIsl CEHTHMMEHT-aHali3y KOMEHTapiB Ta MOKOOPAMHATHOI ONTHUMI3aLii
perysipu30BaHUX KBaJpaTHUHUX BTpaT. bynyeThcst kKaHOHIYHE aiHHE PO3KIAACHHS paHry K,
TOOTO KOXKEH eneMeHT adinopa 7' po3Mipom S; X...XSp IpencTaBISI€TbCS Y BUTTISIL:

T, =UMP oMo oM, 3)

iy
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e {M(d)}‘; —  akTopu KaHOHiuHOro poskmameHns, MY eR*  wmarpumi
=1

3HAXOAATHCA TUIAXOM MiHIMI3aIlli 3BaXXEHOTO KBAJPAaTUYHOTO BIIXWJICHHS €JIEMEHTIB
aginopa:

MO P)= W, T ) )

ip=1

ne W — aginop Baris, 1o Mae po3mip adinopa 7.

BucnoBku. B poOoti 3ampormoHOBaHa MaTeMaTHYHa MOEIbh PEKOMEHIAIHHOT
CHUCTEMH, Y SIKIii B SIKOCTI KOHTEKCTY BHKOPHCTOBYETHCS aHaNi3 €MOILIHHOro 3a0apBieHHS
KOMEHTapiB CTOCOBHO OO0’€KTIB peKOMeHaliid. TakoX TPOIMOHYEThCS TIEPETBOPIOBATH
eMolliiiHe 3a0apBiCHHS KOMEHTapsi B OLIHKY JUId KoJabopaTHUBHOI (inbTpamii 3 METOIo
3alOBHEHHS IMYCTHUX KOMIPOK Yy MAaTpHIll OIHOK a00 uisi yTOYHEHHS CTYIEHIO
MO3UTHUBHOI/HETaTUBHOI PeaKIlii KOpHCTyBaya y CUCTEMax 3 HESIBHUM 3BOPOTHUM 3B’ SI3KOM.
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The Mathematical Model of the Recommendation System, Taking Into Account the

Emotional Coloring of the Comments as a Context

The article proposes the mathematical model of a recommendation system, in which a sentiment-
analysis of comments related to a objects of recommendations is used as the context. An attempt is made to draw
the mathematical model based on matrix calculations for the further creation of a context-oriented advisory
system. In addition, an analysis of the feasibility of using the factorization model method to contextual filtration
is used.

The paper investigates the structure of the recommendation system, in which the analysis of the
emotional color of the comments to the objects of the recommendation is taken into account as a context. In the
absence of explicit feedback, context analysis greatly improves the accuracy of the recommendations and the
quality of prediction of user benefits. An attempt is also to deduce a mathematical model describing the work of
such a recommendation system. Row down algorithms and the use of factoring machines for data processing are
considered in data conditions without explicit response. Further practical application of hybrid joint filtration is
considered as a solution to the practical implementation of the system of recommendations.

Rating models have huge potential for solving common filtration tasks, as well as for other subject areas
in which there are interactions between objects of different types. Also, the proposed method allows you to
change the structure of the model by changing the spaces of the space. The advantage of adding attributes can be
applied to real data when modeling user preferences based on the analysis of the comment text. Applying an
analysis of the emotional color of the text of comments by social network users on recommended objects can
greatly improve the quality of prediction recommendations, and the transition to affine transformations and
matrix calculations simplifies the machine complexity of calculations and increases their speed.
recommendation systems, sentiment-analysis, collaborative filtration, machine learning, intelligent
systems
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