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PEDEPAT / ABSTRACT

[TosicHiOBanbHa 3amucka A0 aumiomMHoi podoru: 110 c., 14 puc., 14 tabn., 7
dbopmyn, 2 nonatku, 40 mxepen.

O0’exr  gociaigxenHss. OO'€eKTOM JOCHIDKEHHS € TPOLECH  B3aeMOJii
KOPUCTYBa4iB 3 HAPATUBHO OPIEHTOBAHWMH JICTCKTUBHUMH IHTEPAKTUBHUMH CHCTEMaMHU
Ta METOJU 300py W 0OpOOKM JaHUX MPO MOBEAIHKY KOPUCTYBAyiB IiJ 4ac B3aEMOJIIi 3
pi3HUMH (opMaMu NOJjaul HAPATUBHOTO KOHTEHTY.

Ipenmer npocaimkeHHsi. [IpeqMeToM TOCTIDKEHHS € METOIM KOHCOJimaril
MOBEAIHKOBUX METPUK KOPHUCTYBa4iB — 4ac B3a€MOJIi 3 00'€KTaMu, MOCIIIOBHICTh JiH,
4acToTa TMOBEPHEHHsS N0 1HQOpMaIllii, YCHIIIHICTh, PO3B'sI3aHHS 3aaa4d — JUIs Baslijamii
e(hEeKTUBHOCTI PI3HUX HAPATUBHUX TEXHIK, TOOTO JpaMaTu4Ha abo HeHTpaibHa Mojaya,
BI3yaJIbHI 4YM TEKCTOBI (opmHu, JdiHINHA a00 HeNiHIHHA CTPYKTypa, Y AETEKTHUBHUX
IHTEPaKTUBHUX CHCTEMaX.

Merta i 3aBJaHHSA JT0CTiAKEHHSI.

Mertoro poboTu € po3poOka Ta ampoOarlisi METOIIB KOHCOJIAAIlli MOBEIIHKOBUX
METPHK JJIs Bamiaalii eeKTUBHOCTI HApAaTUBHUX PIIICHB Y IETCKTUBHUX 1HTEPAKTUBHUX
cCUCTEeMaXx.

JIJist TOCATHEHHS MTOCTaBIEHOI METH HEOOX1/THO BUPIIINTH HACTYIIHI 3aBIaHHS:

1. IlpoBecTn aHaji3 iICHYIOYHMX IIJIXOIIB 10 300py Ta aHaII3y irpoBOi TeaeMeTpii,

METO/IIB OIIIHKA HapaTUBHOI €()eKTUBHOCTI Ta JOCII’KEHb ITOBEIIHKU I'PaBIIiB.

2. Bu3HauMTH KIIFOUOB1 MOBEAIHKOBI METPUKH JIJISl OLIIHKK B3a€MOJIii KOPUCTYBaUiB 3

HapaTUBHUM KOHTEHTOM Yy JIE€TEKTHBHUX Irpax.

3. Po3pobutu apxiTeKTypy CHUCTEMHU KOHCOIIJailii MOBEAIHKOBUX METPHUK 3 PI3HUX

JHKepen B3aeMOIil KOpHUCTyBaya.

4. CTBOpUTHU MPOTOTHIT JETEKTUBHOI IHTEPAKTUBHOI CUCTEMU 3 pPeai3alli€lo Pi3HUX

HapaTUBHUX TEXHIK Ta BOYJJOBAaHOIO CHCTEMOIO 300py JIaHUX.

5. Po3pobOutn mMaTemarndHi MOMETi TIOBEIIHKY BIPTYaJbHUX areHTIB JJISI CUMYJISIIT

B3a€MOJII1 KOPUCTYBAYiB 3 PI3HUMH THITAMH HAPAaTUBHOTO KOHTEHTY.

6. [IpoBecTn eKcmepuMEHTaIbHE OCHTIKEHHS 3 BHUKOPHUCTAHHSIM BIPTYaTbHUX

areHTIB Ta BUKOHATH KOHCOMIAAIIO 1 aHAT13 310paHuX OBEAIHKOBUX METPHK.



7. Po3pobOutu pmambopa Bi3yanizaiii KOHCOMIJOBAHUX METPUK IS  OIL[IHKU

€(PEeKTUBHOCTI HAPATUBHUX TEXHIK.

ChopmyrntoBaTu peKOMEHAIIIT IIIOJI0 3aCTOCYBaHHSI PI3HUX HAPaTUBHUX TEXHIK Ha
OCHOB1 OTpUMaHUX pPe3yJIbTaTiB.

MeToam 10CTiAKEHHS.

JUist BUpILIEHHS! TOCTABJICHUX 3aBJaHb Y pOOOTI BUKOPUCTOBYIOTHCS HACTYIHI

MCTOOH.:

Meronu aHamizy Ta CUHTE3y — JUIS JOCIHIDKEHHS 1ICHYIOUMX MiAXOJIB J0 1IrpoBOT
AQHAJIITUKH, OIIIHKA HAPATUBHUX TEXHIK Ta CUCTEMaTHU3allii MOBEIIHKOBUX METPHK.
MeToau MareMaTHYyHOTO MOJCIIOBAHHS — I MOOYTOBH MOJCICH TMOBEIIHKH
BIPTyaJbHUX areHTIB Ha OCHOBI MapKIBCHKUX JIQHI[IOTIB Ta TEOpPii BUITAJIKOBUX
IPOIIECIB.

MeToau 00'€eKTHO-OPIEHTOBAHOTO MPOEKTYBaHHS — ISl PO3POOKH apXiTEKTypHU
CUCTEMU KOHCOJIiJIallii METPUK Ta JICTEKTUBHOI IHTEPAKTUBHOI CHCTEMH.

MeTtonu CTaTUCTHYHOTO aHaNI3y — JJIsi 0OpOOKH 310paHUX MOBEIIHKOBUX JaHUX,
00YHCIICHHS! METPUK €()eKTUBHOCTI Ta OPIBHSJILHOTO aHaJIi3y PI3HUX HApAaTUBHUX
TEXHIK.

Meton ekcrepuMeHTy — [JIsi MPOBEICHHS KOHTPOJIHOBAHUX EKCIEPUMEHTIB 3
KOpPUCTyBayaMH JjIsl 300py JaHUX, IXHBOT KOHCOJIAAIlii Ta OIIHKH TIMOTEe3 MO0
e(hEeKTUBHOCTI HAPATHUBHUX TEXHIK.

Meronu Bi3yamizamii gaHUX — U8 PO3pOOKHM JamoOopAy BioOpakeHHS
KOHCOJTIJIOBAaHUX METPHK Ta PE3yJIbTATIB aHAII3Y.

HaykoBa HOBM3HA OTPUMAHHUX Pe3yJbTaTiB.

HayxoBa HOBM3HA pOOOTH MOJNSITa€ B HACTYITHOMY:

3anpomnoHOBaHO METOJ] KOHCOJiAArii MOBEAIHKOBUX METPUK 3 PIZHUX JKepem
B3a€MOJIT KOPUCTyBaya B €IWHY AaHANITUYHY CTPYKTYpYy IS JETCKTHBHHX

IHTEPAKTUBHUX CUCTEM.



e Po3pobneno minxig Ao Bamijganii epeKTHBHOCTI HApATUBHUX TEXHIK HA OCHOBI
OaraTtokpuTepiadbHOI MOJENI OLIHKH, IO IHTErpy€ KOHCONIJAOBAaHI MOBEIIHKOBI
METPUKH.

IIpakTuyHe 3HAYeHHs1 OTPUMaHMX Ppe3yabrartiB. Po3pobnena cucrema
KOHCOJIIalii METPUK J03BoJisie 00'€HYBaTh JaHl NPO MOBEAIHKY TpaBLIB 3 PI3HUX
ITPOBUX CHUCTEM B €IUHY CTPYKTYpy s aHaiizy. TakoK METONOJIOTis 03BOJSE
npuiiMaTH OOIPYHTOBaHI pIIIEHHA IIOJ0 ONTHUMI3AIlli CTPYKTypU HappaTuBy Ta
1JIBUILICHHSI 3a]Ty4Y€HOCTI TPABIIiB.

AmnpoOauisi pesyabrartiB. 3a pe3yinbraramu poOOTH Oylio MIiATOTOBIEHO Ta
omy6mnikoBaHo Te3u «KoHcounialisi MOBEIIHKOBUX METPHUK JJIs Balijlalii HapaTUBHUX
pillieHb y JEeTEKTUBHUX 1HTEPAKTUBHUX CUCTEMaxX» y 30IpHUKY MaTepiasiiB KOHpEpeHIi
«Collection of Scientific Papers with the Proceedings of the 3rd International Scientific
and Practical Conference «Innovations in Science: From Theoretical Foundations to
Practical Impacty (November 24-26, 2025, Antwerp, Belgium). European Open Science
Space, 2025. P. 117. Otpumano ceptudikar ydacHHUKAa 3a MIiJIHUCOM TOJIOBH
OpraHi3aiifHoro KOMiTeTy.

KuarwuoBi ciaoBa: KoHcomifaiis JgaHUX, TOBEAIHKOBI METPUKU, HApaTUBHUUN
IU3aiiH, JCTEKTUBHI IrpH, MapKIBChKI JIAHIIOTH, IrpoBa aHamiTuka, Unity,
NavMeshAgent.

Object of research. The object of the study is the processes of user interaction with
narrative-oriented detective interactive systems and methods of collecting and processing
data about user behavior during interaction with various forms of presenting narrative
content.

Subject of research. The subject of the study is the methods of consolidating
behavioral metrics of users —, the time of interaction with objects, the sequence of actions,
the frequency of return to information, the success of solving problems — for validating
the effectiveness of various narrative techniques, i.e. dramatic or neutral presentation,

visual or textual forms, linear or nonlinear structure, in detective interactive systems.
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The purpose and tasks of the research. The purpose of the work is to develop

and test methods of consolidating behavioral metrics for validating the effectiveness of

narrative decisions in detective interactive systems.

To achieve the set goal, it is necessary to solve the following tasks:

1.

Conduct an analysis of existing approaches to the collection and analysis of game
telemetry, methods of evaluating narrative effectiveness, and studies of player
behavior.

Identify key behavioral metrics for evaluating user interaction with narrative

content in detective games.

. Develop the architecture of the system of consolidation of behavioral metrics from

various sources of user interaction.

Create a prototype of a detective interactive system with the implementation of
various narrative techniques and a built-in data collection system.

Develop mathematical models of the behavior of virtual agents to simulate user
interaction with different types of narrative content.

Conduct experimental research using virtual agents and perform consolidation and
analysis of collected behavioral metrics.

Develop a consolidated metrics visualization dashboard to evaluate the

effectiveness of narrative techniques.

Formulate recommendations for the application of various narrative techniques based on

the obtained results.

Research methods. The following methods are used to solve the tasks:

e Methods of analysis and synthesis — for the study of existing approaches to game

analytics, evaluation of narrative techniques and systematization of behavioral metrics.

e Mathematical modeling methods — for building behavior models of virtual agents

based on Markov chains and the theory of random processes.

¢ Object-oriented design methods — for developing the architecture of the metric

consolidation system and the detective interactive system.
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e Methods of statistical analysis — for processing collected behavioral data,
calculating performance metrics and comparative analysis of various narrative
techniques.

e Experimental method — for conducting controlled experiments with users to collect
data, consolidate them and evaluate hypotheses about the effectiveness of narrative
techniques.

e Data visualization methods — for developing a dashboard display of consolidated
metrics and analysis results.

Scientific novelty of the obtained results. The scientific novelty of the work is as
follows:

e A method of consolidating behavioral metrics from various sources of user
interaction into a single analytical structure for detective interactive systems is proposed.

e An approach to the validation of the effectiveness of narrative techniques has been
developed based on a multi-criteria evaluation model that integrates consolidated
behavioral metrics.

Practical significance of the obtained results. The developed system of metric
consolidation allows combining data on the behavior of players from different game
systems into a single structure for analysis. Also, the methodology allows you to make
informed decisions about optimizing the structure of the narrative and increasing the
involvement of players.

Approbation of results. Based on the results of the work, the abstract
“Consolidation of behavioral metrics for validating narrative decisions in interactive
detective systems” was prepared and published in the collection of conference materials
“Collection of Scientific Papers with the Proceedings of the 3rd International Scientific
and Practical Conference “Innovations in Science: From Theoretical Foundations to
Practical Impact" (November 24-26, 2025, Antwerp, Belgium). European Open Science
Space, 2025. P. 117. A certificate of participation signed by the chair of the organizing

committee was received.
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Keywords: data consolidation, behavioral metrics, narrative design, detective games,

markov chains, game analytics, Unity, NavMeshAgent.



13

BCTYII

AKTyaJIbHiCTh TeMH. 3alydeHHs TpaBLIB 4Yepe3 SKICHUU HapaTuB € OIHUM 3
(pakTOpIB YCHIIIHOCTI ITOp AJii KOHKYPEHTHOI IepeBarv. 3apa3 1HIyCTpis MHOCTYIOBO
NEePEXOAUTH Bl IHTYITUBHUX METOIB CTBOPEHHSI HAPPATUBY 110 MiAXOAIB, 1110 0a3yIOThCS
Ha JIaHUX MpO NOBeNIHKY rpaBuiB. CTyail BUKOPUCTOBYIOTh Pi3HI CUCTEMHU AHAJITUKH,
taki gk Unity Analytics abo GameAnalytics st BIACTEKEHHS TOTrO, SIK T'paBIll
B3a€MOJIIOTH 3 IPOBUM KOHTEHTOM: $IKi1 J11aJIOTH YUTAIOTh MOBHICTIO, K1 MPOITYCKaIOTh,
CKUIbKM Yacy BUTPA4yaroTh Ha JIOCIIJKEHHS JIOKAIliH, K1 plllleHHs mpuiiMaloTh. Uepes
BIJICYTHICTh CUCTEMH KOHCOJNIZAIli JaHUX PO3POOHUKH HE MOXKYTb TOYHO OLIHUTH, K1
caMe crocoOu po3IoBiJil 1ICTOPIi MPaIOTh Kpalie: Kojiu 1HpOopMaIlito MoAalTh yepes
JIpaMaTUYHUI J11aJor 4d KOJU TpaBellb caM 3HAaXOAWTh BidyalbHi miaka3ku. [aHi mpo
Jiajoru 30epiraroTbest OKPEMO Bijl JAHUX MPO JOCITIKSHHS JTOKAIlii, 110 YHEMOXKITUBITIOE
KOMITJICKCHUI aHajIi3 BIUIMBY HApPaTUBHHUX TEXHIK Ha 3ay4eHICTh IPABIIiB.

JleTekThBHI irpu 0COOIUBO MIAXOAATH JJIsl TAKOTO TOCIIIKEHHS 3 KUTBKOX TPUYHH.
[To-niepiiie, mporiec po3ciilyBaHHs BUMarae BiJl TPaBIlsi AKTUBHOT B3a€MOJIT 3 PI3HUMHU
JoKepenaMu 1H(OpMaItii: TOCTiKEHHS JIOKAIiH, YUTaHHS JOKYMEHTIB, 1aJlOTH, aHaTi3
noka3iB. Lle cTBoproe BeauKkuii 00CAT JaHUX MPO MOBEAIHKY KopucTyBaya. [lo-apyre, Ha
BIJIMIHY BiJl 1HIIHMX >KaHPIB, B JIeTeKTHUBaX poboTa 3 1HPOPMAIIIEI0 € OCHOBHOIO ITPOBOIO
MEXaHIKOI0, IO POOWTh METPUKH B3aEMOJII OCOOJMBO TOKA30BUMH JUISL OIlIHKH
e(hEeKTUBHOCTI PI3HUX CHOCcOOiB mmomaui HapatuBy. [lo-TpeTe, NETEKTUBHI IrpU MarOTh
YITKy METy — PO3TaJIaTh 3arajiky, o J03BoJIs€ 00'€KTUBHO OLIIHUTH, YU JOTIOMOIJIN Pi3Hi
HapaTUBHI TEXHIKW T'PABITIO IOCIATTH PE3YibTary.

Ils poGora mpucBsueHa po3poOIll CUCTeMH, sKa 00'€HAE JaHI MPO TOBEIIHKY
KOPUCTYBa4iB 3 PI3HUX YACTUH TPH B €JUHY CUCTEMY AHANITHKWA Ta OLIHIOBATH, SIKI
crocoOuM po3moBiai icTopii mpaioTh edektuBHime. lle gomoMoxke po3poOHUKaM
npuiiMati OOTPYHTOBAHI PINIEHHS MPO Te, SIK Kpalle MoJaBaTH CIOXKET, 0a3yrounch Ha

pCaiIbHUX JaHUX, a4 HC TUIBKY Ha 3aoragkax.
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Mera i 3aBIaHHA TOCJITKEeHHS.

Mertoro poboTu € po3poOka Ta ampoOarlisi METOMIB KOHCOJallii MOBEIIHKOBUX

METPUK JJIs Badijauii e(peKTUBHOCTI HAPATUBHUX PILIEHb Y I€TEKTUBHUX IHTEPAKTUBHUX

CHUCTCMaAX.

JIJist TOCATHEHHS MOCTABJIEHOI METH HEOOX1/THO BUPILIUTH HACTYIHI 3aBJaHHS:

l.

[IpoBecTu aHani3 ICHYIOUMX MIIXOAIB 0 300py Ta aHali3y iIrpoBOi TeaeMeTpii,
METO/I1B OI[IHKA HapaTUBHOI €()eKTUBHOCTI Ta JOCJII>)KEHb IMOBEIIHKU IPaBIIiB.
Bu3HaunTH KJI1I040OB1 MOBEIIHKOBI METPUKH JJIs1 OLIIHKU B3a€MO/I1i KOPUCTYBaYiB
3 HApaTHBHUM KOHTCHTOM Y JICTEKTUBHHX Irpax.

Po3pobuTu apxiTekTypy CUCTEMHU KOHCOJ1allii MOBEIIHKOBUX METPUK 3 PI3HUX
JOKEpeIT B3a€MOJI11 KOpUCTyBaya.

CTBOpPHTH TPOTOTUI JCTCKTUBHOI IHTCPAKTHBHOI CHUCTEMH 3 peajli3alli€ro
PI3HMX HApaTUBHUX TEXHIK Ta BOYIOBAaHOIO CUCTEMOIO 300py JTaHHX.
Po3pobutn MmaTemaTwyHi MOjENl TMOBEMIHKUA BIpPTyaJdbHUX AarceHTIB IS
CUMYJISAIIT B3a€EMOJIiT KOPUCTYBAUiB 3 PI3HUMU TUIIAMU HAPATUBHOTO KOHTEHTY.
[IpoBecTu ekcrniepuMeHTadbHE IOCTIIKEHHS 3 BUKOPUCTAaHHSM BipTyaJIbHUX
areHTIB Ta BUKOHATH KOHCOMIAAINIO 1 aHAI3 310paHuX TTOBEAIHKOBUX METPHK.
Po3pobutn mambopn Bizyanmizaiii KOHCOJIJOBAaHUX METPUK JJIs OIlIHKHU
e(hEeKTUBHOCTI HAPaTUBHUX TEXHIK.

CdopmyrroBaTi peKOMEHIaIli1 00 3aCTOCYBaHHS PI3HUX HAPATUBHUX TEXHIK

Ha OCHOBI OTPUMaHMX PE3YJIBTATIB.

O0’eKT a0CaiTKeHHS.

OO0'eKTOM JOCHIJDKEHHSI € TIPOIECH B3a€MOJIi KOPUCTYBadiB 3 HApaTUBHO

OpIEHTOBAaHUMH JCTCKTUBHUMH I1HTEPAKTUBHUMHU CHCTEMaMH Ta METOAM 300py W

00poOKHM JaHUX MPO TOBEIIHKY KOPUCTYBAYiB I/ 4ac B3a€MOIl 3 pi3HUMH (HOpMaMH

HOI[a‘-Ii HapaTuBHOTI'O KOHTCHTY.

IIpeameT pocJiiaKeHHS.

[IpenmeToM AOCTHITKEHHS € METOAW KOHCOMIJAIii IMOBEJIHKOBUX METPHK

KOPUCTYBa4iB — 4yac B3aEMOJIii 3 00'€KTaMHu, MOCIIJOBHICTh i, YaCTOTa MMOBEPHEHHS 10

iH(opmalii, yCHIIIHICTh PO3B'SI3aHHS 3a1ad — Ui Bajiganli e(peKTUBHOCTI PI3HHUX
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HapaTUBHUX TEXHIK, TOOTO JApaMaThyHa a0 HeWTpaibHa Mojaya, Bi3yalibHl YU TEKCTOBI

(dopMu, niHIITHA 200 HEIHINHA CTPYKTYpa, Y NIETEKTUBHUX IHTEPAKTUBHUX CUCTEMAX.

MeToau aoCJaiKeHH.

Jlist BUpILIEHHS! TOCTABJICHUX 3aBJaHb Y POOOTI BUKOPUCTOBYIOTHCS HACTYIIHI

MECTOAMU:

MeTtoau aHani3zy Ta CUHTE3Yy — JUIsl JOCIIHKEHHS ICHYIOUMX MIAXOMIB 10 1FPOBOT
AQHAJIITUKH, OI[IHKK HAPAaTUBHUX TEXHIK Ta CUCTeMaTH3allii MOBEAIHKOBUX METPUK.
MeToau MareMaTuyHOro MOJENIOBAHHS — Il MOOYAOBM MOZENe MOBEIIHKH
BIPTyaJIbHUX areHTiB Ha OCHOBI MapKIBCHKUX JIAHI[IOTIB Ta TEOpli BUIIAJIKOBUX
IPOLECIB.

MeToau 00'eKTHO-OPIEHTOBAHOTO MPOEKTYBaHHS — ISl PO3POOKH apXiTeKTypHU
CUCTEMH KOHCOJIIJIallii METPUK Ta IETEKTUBHOI IHTEPAKTUBHOI CUCTEMHU.

Meronu CTaTUCTHYHOTO aHAMI3y — JJIi 0OpPOOKH 310paHUX MOBEIIHKOBHX JAHUX,
o0YHCIIEHHSI METPUK €(PEKTUBHOCTI Ta MOPIBHSIILHOTO aHaNI3y PI3HUX HApaTUBHUX
TEXHIK.

Meton excrnepuMeHTy — JJIsi MPOBENECHHS KOHTPOJIbOBAHUX EKCIEPUMEHTIB 3
KOpPUCTyBayaMH JjIsl 300py JaHUX, IXHBOT KOHCOJIAAIlli Ta OIIHKH TIMOTe3 MO0
e(hEeKTUBHOCTI HAPATHUBHUX TEXHIK.

Meronu Bi3yamizaiii maHUX — U8 PO3pOOKHM JamoopAy BioOpakeHHS

KOHCOJIITOBAHUX METPHUK Ta PE3YJbTaTiB aHAI3Y.



