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Abstract

Purpose: The primary objective of this research is to analyze and identify public governance structures
within nanobiotechnology networks through the application of synaptic synchronization techniques.
Traditional public governance does not fully encompass all aspects of an optimal governance
framework; rather, it relies on a centralized decision-making entity or becomes entangled in complex
bureaucratic processes, which create challenges at both national and international levels. In contrast,
governance through synaptic synchronization in nanobiotechnology networks introduces a novel and
holistic approach to public governance. This perspective enhances coordination, efficiency, and
accountability in governance systems. By conducting a systematic and detailed analysis of network
structures and the intricate interactions among different components of nanobiotech networks, this study
seeks to identify optimization patterns in public governance decision-making and execution. The
research further explores how advanced artificial intelligence (Al) algorithms can leverage synaptic
synchronization to enhance the efficiency of nanobiotechnology applications and the integration of
intelligent technologies into governance models.

Design/ methodology/ approach: This study falls under the postmodern research paradigm, as it
incorporates Al-driven methodologies, advanced nanobiotechnology networks, and intelligent synaptic
synchronization algorithms. From a methodological perspective, the research is applied-developmental
in terms of its objective and mixed-method (qualitative-quantitative) in nature. The study adopts a quasi-
experimental approach, simulating public governance networks and nanobiotechnology frameworks
using intelligent synaptic synchronization algorithms.

To achieve this, the dimensions of public governance were first extracted through a comprehensive
literature review of previous studies and academic sources. The identified governance factors and
network structures were then presented to five subject-matter experts for validation, ensuring their
accuracy and relevance. Following expert approval, key factors and nanobiotech networks compatible
with these governance concepts were identified using Al-based language models such as ChatGPT as a
research assistant. Given the scientific validity limitations of these Al tools, all findings were subjected
to final expert validation before being applied to public governance networks.

For aligning governance frameworks with nanobiotechnology networks, synaptic synchronization Al
algorithms were utilized. Within this process, neurons (nodes) and synapses (edges) of both networks
were identified and synchronized through synaptic connections. The Python programming language,
implemented within the Jupyter environment, was used to develop and execute the intelligent
algorithms.

Copyright: © 2025 by the authors. Published by Shahid Beheshti University. Submitted for possible open
access publication under the terms and conditions of the Creative Commons Attribution (CC BY)
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Research Findings: The findings indicate that using various Al algorithms, such as genetic algorithms,
particle swarm optimization (PSO), convolutional neural networks (CNN), reinforcement learning (RL),
and random algorithms for synaptic synchronization, provided the best results in terms of accuracy,
precision, and reliability. These techniques enabled the extraction of nanobiotech model-based networks
for each dimension of public governance. Using these algorithms improved the accuracy and precision
in diagnosing and analyzing governance data and produced optimal models for decision-making and
management in various governance areas, including healthcare, foreign policy, administrative system,
economic system, education and research, infrastructure and transportation, environment, security and
defense, digital and IT, culture and arts, human rights and social justice, tourism and cultural heritage,
and agriculture and food security. The results suggest that nanobiotech networks, leveraging synaptic
synchronization techniques, can serve as an inspiring model for developing efficient and responsive
governance systems.

Limitations & Consequences: Limitations include restricted access to some sensitive and confidential
government data and the complexity of analyzing large and intricate networks. These limitations may
reduce the accuracy of some analyses and models. Implementing the findings across various government
levels may also require significant structural and cultural changes, which could be challenging in the
short term.

Practical Consequences: This research can help governments enhance their decision-making processes,
increase accountability, and improve efficiency in delivering public services by utilizing advanced
technologies and models. It can also serve as a roadmap for policymakers and government managers to
develop modern and efficient governance systems.

Innovation or value of the Article: The value of this paper lies in providing a theoretical and practical
framework for improving governance systems through advanced models and smart technologies. By
combining theoretical concepts and practical techniques, this research provides a comprehensive and
innovative perspective on analyzing and enhancing governance systems, which has international interest
and application.

Paper Type: Original Paper

Keywords: Public Governance, Nano-Biotech Networks, Synaptic Synchronization

How to Cite: Torabi, Mohammad Amin; Rajabi Farjad, Hajieh; Hamedi, Orkideh (2025). Public Governance
Organisms in Nano-Biotech Networks with Synaptic Synchronization Technique. Public Adm Perspect., 16
(1), 147-179 (In Persian).

148



VEVAIYA (1) 15 AFeF (g3 Cuyde jlaladine

GU9d e jllade

Journal Homepage: https://jpap.sbu.ac.ir/

il (& jluplon ST b Sgiligib sbasd 43 (o908 S 05> slap w5 !

¥

ol 008 )1 T Oslayd oy anls OO o5 sl toswe

.Qlﬁl ‘Qlj.@‘;' ‘()‘)‘ﬁj oKl ‘Lsilf))'lg S pde (655 )
matorabi@ut.ac.ir
(Ugns 03imu 5™ ol eyl o5 el (ool pole ol ¢ Slusl gl Cu ppika 09,5 Loils .Y
hajieh_rajabi@yahoo.com
Olrl ol g pla olKails (G 3k o poa 09,5 Lokl ¥
0-hamedi@pnu.ac.ir
VEoF/o¥/eq 1y s )l (dFeF/o¥/ed 1)555h £yl AFel/ef/N:cdly)d )13
DOI: 10.48308/jpap.2025.236280.1402

LXVCCS

i ol Gkl S5l loaSed 3 eges e slajlile plulis 5 Lo agh ool ol Baa S
9350 2 1) cglhe SleSs Gl eled (i plod b (b pagers (SlieSe ] sl (silupKen sl SUSS
9 (ko o ) 45 9800 oy (ol S9)m 350 b Sl dlusly (pSrenal [0 S 4 Bro eS8 ol > ©lls)l
35528y =9 399Nl (raSid 1 (gl (giluplRon )b il SlyeSs olEus & Jb )3 a5 oo dboml (S Mol
 SlreSs gt (2555wl 5 2 ((Kalod 3500 (Bl iz 0B (pl s oo )] og0s SlyeS> & ailrdan 5 (g
SSpbgl slaasils Gl gl o odzmn Ml g (clasid sl il Slotunw g 353> ot Gojb 1 djlo o oal)
b s po S gy ol 8l Cusd pages (FheSo alal g opSieraal clasnl b o (slodin slogSl lolis & (e
o ygld 5l olil g STgbgl LI SRl )3 1) sl (GiloplRon (& (guae Ghon b yin (law el I ookl b
223 Bl ages (SlpeSe laslitle 300 sl los (2l Saly 5 A5 gy n dieden

w3lo gl 185 iz 3,8 (o )38 (o (Sl 43 53 bl it )yl g 13,509, | owlind g, [ (b
A9k cnl Ba0 g, sl 035" 02lil pugliows (5luoplSon diadon 0 )50l § (559 gnbgil 4l (l0dSd ¢ gm0 oga
35 Siadgans 5| 030l by nlSitylofiinds ogss 4y 45l ( oS sisS) diiegel cupplo ot 51 5 (6335 Slirasgs cbin lais §
B ol sl el aidpdy g i (giluplRan Ladgr (glap ol il oaliinl b (555lsiSSbgili 5 (ogas (SlyeSo (slaasid
Cusd & goaSul g Jolos ol 0093,5 2l saiwl ¢ LB S g WYlie &) daxslpo g Guios Olodl isy | eges (SlpeSs dlel laz!
b Babss BB SSgabgil (slanaSieds 5 oS Jalge g 8,8 5118 oled A3 3590 9 35 )] 5 13 51 )85 oty 4 136 e cotal
Scudgize 4 da i bud olwlud dagh Hlowwd olgie 4 ChatGPT wile cguae ign Jbj slaJdo 5l oalitwl b ¢ polize oy
390 (A9 S SladSud (palaa b 3ulss (slp o b g s b 51 e Jols slaaidly dalpl pl ole oo
SilopBen soiae Jien Syl jl(sidsiSSnbal 5 oges SlpeSe oaSid 5 relae Bulal Caa 38)S 1,5 eltal
b e rglion O3l 25k 1 g 0ud (lolid 4l 93 2 gl (yie) o pmlinms 9 (0)5)loygy58 ) cel (sl 35 ooldsasl qunglis
D92 yig) ke 3 (ol dapin )l (ilwosly (sl 43) )5 4 (ungianln (b NS (o M Brelal S0

555 slop g8l i ogtae Shgn SlanysS) el odisd oS nse oL iagk o slossily iR Slaal
Sl (Bla slapi sl o (RL) (ol 653k lapi)sS) « (CNN) (iomy (mas sloaSed « (PSO) oy plosjl (slap ol

access publication under the terms and conditions of the Creative Commons Attribution (CC BY)

@ ® @ Copyright: © 2025 by the authors. Published by Shahid Beheshti University. Submitted for possible open
NC license (https://creativecommons.org/licenses/by/4.0/).

I



https://doi.org/10.48308/jpap.2025.236280.1402
https://jpap.sbu.ac.ir/
https://orcid.org/0000-0001-6780-0246
https://orcid.org/0000-0003-3569-4834
https://orcid.org/0009-0000-8644-1736

Cono g B oy oS opl 5l eolitul b .l 038" walyd lisebsl Cublb 5 Cono «wds Jlai Iy als oy g o omlow (g5lopKer
I eGlpeSs il slaaise 13 Copte 5 GxS ol Gln sty sbJde 5 a8l 5 (SleS> laodly Jlow 5 ageis
gy o 0 oS85 5 Joo g abo ) (imghs o (bjgel cgalail pllas c(g ol plss ((2)B Casliws oy 5 Cubligy dlo
Cutol 9 (559l ¢ San b Slyn 9 (6)K83)5 ¢ elainl cllie g ply B> yim 9 Sinp el (65L3 5 Jlbos glds o ool
o gl sl i

93 ailoyme g el (slrodly I (B dy (g yisd 3 Cadgiome &y Gl pirgl ol Grudgime 1ol 9 LISy 3ga
I (Fpeds ol Jols Wl oo baudgize (pl gladely )5 0)L3l odomn 9 S5 soeSud Jdod )3 39290 o S 365 5
g JB (Sin 8 g ()l Lo Ol diajls JtegSe Clisee gobaw )3 Giagh (nl @IS (63 ) pizmen 8L n Jae 5 bn o
Al 55l il SaeolisS )y Canl (S S

4 iyl slode g (ng slasgld | sSo e b b S SaS lacdgy 4 Bl pingh onl (des slately 1 os (saA0Ly
S olie 4 Bl (gl ol onien Wil (sages Sloss W)l 13 (saal)lS g 2gSuly Gl (6 maenal Sla] B g
255 )15 edlital 5,50 20,187 5 (8 SaSs (Slapiuns drg Caz > 9> e 5 OIS Gl (gl o, 4

3 xS Gk Jl GlreSs (ot d5ae ly os 5 ) Caly o ) o dlie i)l Ao (il L L)
9 ol o5 S o ST 5 (el manlie oS 5 L GimgRy (nl ol Wadgn diied ng slacsygld g wd iy slae
25 518 ool g d2g5 3)90 5 (Molloye gdaw 53 Sl oo oS An3 0 W)l S1peSe Slapins S0 9 JeloS Sl (o

sy dllio 1B god

sl (lwpRen ¢ bl (sladSl ¢ ogos JlyeS> :‘_5..\.:15 Olols

IVAVEY (MVE e (dgd o pio jluleadn . pwnliow (65lopKen SusS

\0Qo



PAP
0]

aao | 1O\

19> Capa Il a3yds

Aodlo

Elor Copde g ol > Sla 38 (eges Sl Glapil)l Gopel e Sl g3 G 4 g by b
5 s oaal Jgtune g o aiblid e Hlile Lol cola ysin olsis 4 4 dap Sl ol L (Kjaer, 2023).,)s
g cllie (plas aas Can b oS wibl o (J9d (lapiummw S e (sla)gise Caiiis ) [P RV oled g el 4lysl
g klg) 3l slodomn (saaSs Jolis ogee SlpeSs slap S, .(Pandey et al., 2023).531 5 o culled & Jlul drwgs
WS o Jos Knlon 5 plRon Cjgo 4y baaSul cpl it (o0laidl 5 sloin] ladi 63 9 calises claslys le Mol
3 Mello glooles 5 o dmsly (pogad (15w s> o Ol gl lia)) 4y dnols sl 1y Koo B 2yt b
ol sy claaSis ol S g Co e (MCGregor & Coe, 2023)u] o jleds 4 braSus ol (cadlS clja alos
S g lye dlades olul o7 ¢ SlyeSe i (3,805, 980 guite (oges SlpeSe (lap i)l sl (ol
slainl £95 9 ((5ysld slacd iy (0D Sler dlar I (gdaxie Jelgs loads Jilaie 5 odomy loanlis Hob 4 (55l
UG 5 a2 joome o Sz ool & 2355l sl (st (oS (slop 3008 lo3j ool (S ol &2 (Sinh g
5l @lie Codgazme b JlpeSs slaps8,) .(Loyle et al., 2023) 54 0 JSiio )l joabogs sla ills Copte g Sy
5,Slos & Cond Il peSs (slap 55551 0d)l50 51 (o5l y5 .(Zhou et al., 2023) 058 dgamce liig o 0ldy (ol )] g ncowluw
Slowe U (el s (6o S5, 3556 g @l b slbail o W i JlyaS clap 15,1 2024; Zhou et al., 2023)
o381 L .(Bitterman et al., 2023)345 b iy pie g 365, 4 oo Sl oo (5y9lg 3 SIPU pl it gy9, JSKiio b
b 3 )85 a5 LS 5 35l oy g yslid ol 4y a5 SlaS oy Jlomd GISS bl ) 5 SleMbl ¢ yolid St
(Elfert & aus’ j55le 5 03, jo) a4 GlpeSo ln 1y 358 sl Sgy wl (soges e slapils)] il
Ydesen, 2023)

S 0)l> (635 4 pain sl Sty ST slo @lio 13 59y pole cp B g o Aty Sl (S ke 4 ($5eSinbel
(SIPFS bl 32,8 8 olitl 3)90 cogec JlyeS> (lapiums dawg 9 39:0 sl ASupll (298] Glgie 4 Sl o0
[(Igbal et al., 2024; SONi 395 Jol> zols (s yidings b 39 o Ca o g sy (ol 8l 5 B3 L JoSIge 90,3
I nSone b b 3gy 5 & esas SheSo (slapssl)) el o)l K i 4 Slg3 e 3,505, ol €L al., 2023)
o9es (JyeS 4 Wilg e ol oyl (Saxena et al., 2023)unl cawd (s i (50l g g1el )5 4 ilie ol S
Ol 455 )8 Copde g (Dbl 3)90 Vb Gl 5 B3 L bl (g i g plojl ol o o5 Line (] 4 258 Jiite
s IS 358kas 93,8 Juols el (yaSo s il (el o yigg olSad 5 (SKinled 5l 55 o e
Uisw 2 e8]l 13 S o Jes i pudlS )1 SO a0 ASled oges Sl oS (Trivedi et al., 2023) suisy dgu0
2o b 335 )lSen 5 silopllon 45l 5 3)b oxes n 1) 353 B (lacdsiue &5 48 o Wl ) (S9) A g
Sl yguias i casme |00 piS 5 348 (claodly Lg)ﬂé.o.} b aSs cpl aiS o Jugens 1y (dgd calizes (sla yisw)

! High-Tech



\ O)LQ.UJ Al 6)93

SilopEan ¢ Slre (silwanss pl L.(J. Zhang et al., 2024) 1S’ o Jite 320 41y Sl cleMbl a5 uiS o Wl ) uas
o989 42 o gl 45" psbolan sl (068 s 53 (655 ol Glosiz] B g SleMb] (5 loplSan (glino 4 cuglipws
claosls 53,8 pal s b ailey o 55 Sl (olaaSis cimd gl b JUuSw 4 11,8 ¢ lojen job a0 b i o o)l
(Zhao et al., 2024) .8 Sbul (g paliiadsd Slogouwas b aiS SaS g &) cagody g 58

i3S oo Wl (£35S bl 5 (smges (SlyeS> plee bl Cosli 3 Sl (o 55 Slacl pgle g (3L psle lo cl
) btz Sl 55 wpms 5 05y ML (sl 1y (lagS e SUoeSs 5 30 3,Shas 0355 o b ple
GilwpRon ¢ Jlo laie an(Wang et al., 2024) >4 odliiwl o9 JlpeSs ;3 puiims yob & Ll 0 &5 Liad o
slop Bl ) plradl 5 (Salon (268 plsie @ Blg oo & Cunl (ogrde () (mas (oaSed ) (gl
sl yisu Gl digy 5 diadin Mol ol b a8 a0 Sl lacgd 4y poran (pl 0,8 5,8 edlanl 590 oses oS>
(Smith et al., 2023)a5L cuwd gydw o 5 So S & walise

pie g oty bulpd )0 (oS el ol b (giluae o ibv )3 o QUlg (Bl ple a8 o S 5 S
dpodls oo bli)l g w8 oS ogas (aSe )3 (65 el (sloan])b 50 4 Wl 3,Sig) () el ool
Lol lo 3483l 0 387505 b (6590955 50bgil 6,503 (g9 31.(Brown & Green, 2024) siles oo |y gl 9 sl
o35> 9 ool A oo walp 1) lpeSe Plue Jo (i lagSll oS ISl @il olide > (unj slad Shos
2leylSaly aSly WiiS 0 S8 SlpeSe FEmes whd 4 kS & &5 W Wl ) plaJue 093 pualie oS 5 L Al o
.(Ghosh et al., 2023) x5 o slpiuiny sduzme (spiumw yigs Copdo gly Jos

dacald cpl )l ) mas (A & (b cald 0 (lad yd 5 Sl il L 4 SSglgl glaass
1S 4wl JI (gl aaSd ol o9l cudyls ouimd Lt a4y (0655wl 9 65653k (Uil (2Ll )3 o 4
oS ol sad s jg5 o ds SleMbl o3l 4 0B une aSs S &S ek len.(Lee et al., 2024) cusl og0s
A8 Jos ol b Siolan bl it jsbo 43 lojlus b oles 2 o o 45 15 S o Joddais slaJas Cuow 4 3 5
(39555l bl S5 | ogns a1 o8 103 o 1] MLl 05 S, o> s () ol JL
Il Sy S o oS oy Slapiins jlag S 4 LS & sl e 3509y () NS (o0 ()3 o e (B psle
iloiee wal b pde (FheSs o il S Gln (i 2loUbe) 9

oo 3l gl ) jle pudlis 5.8l &y ¢ sogas (SlpeSs doye (0 (pg Jde SO &l Gan b pols g o bl opl
25295 (5 el 53lplSad sl S gl 0zl b s (S 5 Sl S 5 b pole o555l
Cinogi & Bdos 45 iy sl03S0g) By 138 oy oS (sl o (o015 5 (Sinlen 330 sl (65 5
o )lidy gilwands Bl 3l Llgn aS Canl Jie dawgs Do s s opl < (Nelson & Patel, 2024) 3ilos )" o (o500

23,5 phoislbil g SIS SlheSs la )95l 13 Jeou jlwdise  codmmw golaw 5> (s

opl S o ot g opglaen 1y ame SleMbl g ) (solSiwd g byguin | odliinl b SSgpbgl (claasus
|, SleMb 320 45 s lon. (DUE et al., 2023) 355 o0 Jlo) T3 (&S praas Shyo 4 oo i sie 4 SleMb]
ool 2 9 485 o il ) 0ud (g glen SleMbl 5 oges JlyeSo s IS oo 3310y 9 03,8 8L Lo uglives
.(Protachevicz et cul (Jg> cilisee slayidu o YU (Sinlen g (Ko )bSG tiajls ab] )b opl i o (65 puonad )]
5 oo |y M 4 300 gL Syims Losn (et o Wiy ysS s (suliows (gjboplSan 151 3al., 2020)
Farrw Slogouas S5l & oxie (gjluplon (ol WS o gilodinge 1) (Hoo iz (gla iz o Gl 5 1S o S
Oygo 4 320 b y5)99 g oo el mluw (SiloplRon a5 job ylon (5 Lo 4. (Xie et al., 2022) 55 0 55485 4

sl
bjl)ASD

a0 | \OY



PAP
0]

a0 | 1OV

19> Capa Il a3yds

g Sialon b S S8 lacdgy 4 a0 i Sl sloaSis aits’ 8y bli)l ;5u5 L a8 5 Sialen
2555l 5 LS S5m0 4 Wl e ol g gl S, ol e sl ey (slailly § S 4 (gLt sl
j(Wang etal., 2022) 18 oS’ canyj bz 510 5 (eloizl oy JaljSl & coled 13 9398 jomie (ogS> (Sl
B ot Jelge il oo &S At (ot g et SlacSiolns (L eges SeSs laptis o byl
4 ey S Sl 03latl oS 4y (gl (Siloplen 5 SSnbigl wile s )glid oy 5 piey (65 ) & S (0
S SaS gt cpl Jaale g 538> Joov @ Mg oo (b e Sl JUSw (B0 5 (ogtlsS (omae aasis wils
ot Sle ) e Gedll Wil e abily b Jls il 2ed orie wie ol 5 b)) dreg @ g
Sl )3 2655wl 5 2D ( Sinlan 3500 4 Culed 0 45 S ol f SheS> lasil b gloaia 5 ilu o
5 55 0 ke U Wl e LSSl 35 )4 9 s <9y o jl (Ashhad et al., 2023)a salss oie (g

S gl 9o JeSo aose 3 )l

Capte 33 yeSo i s sl Gingsy (o) (ol e wosialh sla Sy 5 @ Sl b agalse
Shpedlads sla)lidle p  Jte e a5 Ao e opl il oges SlpeSs cun I ey slaolys oyl (614 Moles
B 1y 9yl @olgr oaomy il 4 (S5l g by Luld b Gulas oy B GUlg s (65550 S

((Kjaer, 2023; McGregor & Coe, 2023; Milana et al., 2024; Angst & Huber, 2024

lgls5 S o Jan 4 1 ol (il IS5 Se3gsiSS acdpy (b5 e a5le Ao Jlys
SrCebll 055 jpmeaSed 5 38> so3Sus) b (B pole 5 L35Sl (e cal 3 Wlod S cagis 1) 2l
( Bohni et al., 2025).\3)15 (PHE u"‘)"g LSLQ’EV:'““:‘:“" LS)L"W 9 uL).c L;Lay‘_’bol) 43])| LS‘)-.’ db)é L paste

o i)l 4 BLS psle 5 (GlgSinbisl 5l 4 Spledl claSid sla s jl ekl b S o SW Siasg cnl cnlple
gl (53LopSan Lilo (a8 wrnlie 1 Jao ol 23105 (oges oS> 3 Pl 5 2585l ¢ 2 292 (gl (05
o ol G ot ) S o o3l _ilpaSs i ilise (elb ity e EMeb (gjlodings 5 (6 jlodends (gl
SilopBan STl pSope b SideiSinlisl baSid jun 3 eges SheSe slapil )l porte e iRk
LS g () oSl bl 2 1y (Sl Sl (agi ol egland )l 63,509y b A8 (o0 I & (et (uglises

Aled (g0 g0

RT3, Sl 9 ST (Sl

Lol 1y lacaslow oS o (68 mronas e Lol 35l 5148 315 o)Ll olaylisle 5 banlyp a4 2 wges oS
OMg R 9 g3 s Lasly) g g ol o ¢ g3 ladles Jolis (ogas (Sl oS aind oo )l (og0s Closs S 0
Jd 4 g cusl gl cllis g ) (oSl «udlads o Jool 4l paras (pl.(IVanov & Bachev, 2024) el
ShyeSa dLiwly cpl jd a8 SaS Hll arwgs 9 (slainl cllie i 4 (958 g ol bais peus &S Cunl (g)ldlo sl
Slos 5 1Sy dg |y 212l 5 S el sladild g o)l (g glacs)sld 5l (s pSosre b b A8 oo (B sogas
.(Bade & Tomomewo, 2024)a23 &il,| i ige 5 el ,l§ Cygo 4 |y ogos

1 Public Governance



\ O)LQ.UJ Al 6)93

wblilo Lb)ubﬁ Sl glasgemme 4 (yloyd 5 Cubligy isu o Sl peSs :olo)b 9 wl.\eg 039> O (P90 ‘:’"&
Jolis 059 cpl Wby Sloy g il lacwluw p oyl g Lal ( slhb a4 acdgs byl gyl 5l a8 5l oLl
Copdo 5 (o508 Cuodlo Do S b Sloyd 5 tibligy Glodd &y &SYole o jiaod (prend cyidu oyl )3 Gl Lol
g S paonad 3 bl Jolds Liso oyl c0dS cla yasli .(Dion & Evans, 2024) ol 16l )8 &g 1 iligs goli

.(Haghighi & Takian, 2024) ..l

148 ol olalislo g baz]d ol (2B Cusles 150 )3 (oS 126 Comlow 8355 43 (0908 (Sl yoS>
ol aolul g laasl 58le5 ¢ ol ps @)l wlodod dles 5l S o copie |y 565 adl g baslgy acdgs bl )b
Ao 38155 5 il Sl > cudlass.(Barston, 2024) cul o e sladly ¢ o g, S guis dacs)liw ds,5 )lis Jold o)
S ela ot s 5l Ml o g A3 ladlys oyl (Siabed 5 « Sladod Glial 5ass o Sl ¢ o zblie 4 o955wly

.(Lawson, 2023) cul i oy

3,03 o)l (g slaan] )b g b )lisle adilojle g oyt a ()l pllas 3 SlyeSs 1 6,10 U 43 g0 oS>
Obe byl g baasgy (o)l yuiled ¢ 9o slasles Jolis 0595 (pl ] g 4 g Slons &3l Ltz»cj EXVIPLY
Codlad dacasluw gl L;.’.‘)K Jolis sads R{ERE S .(Zaitul et al., 2023) .l OL\}”.@(JB 9 J9d lises (glasly

(Ansell et al., 2023) cusl slud g (ol )S 950 ialS g o Shas )5 2955wl (o)l claanl 3 s

o 9 6L (Jan (Jlo slacunlw Jold 0 ol Wil 0 )58 Satdl e g sl 4 gy gl 3k
S8 ela a0 88 g oygles 5l coles 5wl AVsle @jer ¢l Mby « odlaisl wls.(Mahran, 2023) .l
.(Kalogiannidis et al., 2023) cul 1S 5l £55 0yl

21 o)l sl g Wiyl )b 4y g3y 5 (Bigel s )3 e 1 GidgFe 9 W jgel PUAS )3 (sages (S oS
e Jald ojg> cpl Wil oo oddgs g (Bigel Slaptums 2 )l g 1l (53 ydaly 4 ey bl )b 5l &S
CutS Jols yisy pl S gla edli(Yitong et al., 2024) cul lagye sbaslys g (ddgh Sluwwge drolSisly

(Elfert & Ydesen, cul axsls (clajls 4 o555l g «sygles 9 Limgp 5l Coles (bg0l 4wl o yiand ¢ ybjgal
2023)

Ayl 9 Copde &y Ji5 g Joo g o) iy )0 lheSs 1 )05 g Joo g DAL 3 50595 13 (0908 (J] s
L by slasly g baslss,lsy Jols ojos ol 315 o sl laolSdg,d 5 ol coyaloly daosls dlen I (S slacdloy;
g cals o S Lo sl sla asls (Clements et al., 2023)cusl 3loy; slaojspn slynl o (g3 40l
Sl oS5 il g eges S g o il & oSl dadl ) 5 clabls ) cudlis daciloy )l

.(Kapucu et al., 2023) ol

eyl 4 Lm.ul)a Sl Glasgazme Jold Gy b isu 3 JleSs e ) Lo 039> 40 (Pgos ‘j‘f&
0lg8 dails g Jols 09 ol 31l o g0 g Lo g rbo lio Co e 5 cblis 4 bl ok 5l gy &S

sl
bjl)ASD

4:2.6.:0'\&\3



PAP
0]

Gilgd Capppde sy apais

iblS ¢ty e (gylub ol cudS sla s s (M. Zhang et al., 2024) cusl  ables sladlys ¢ (Jaoceons

o, Ll byl o Lm..\ui)ﬁ 5l slac goe 4 el ol e TN u"l)“&" :E@D 9 “"'.*.*‘" 0)g> 33 (P90 ‘:")o&
Glgys Jols ojen pl N o )8 4 BB g ) Slausgs ply jo ,0dS 1 glds g o ool Lats (gly gy a8 5y
(Pauschinger, 2023; 345 oo a3l (s0lS" slo y2dls olgie & ol 5 el sladlys jlo (Sinbod g cilisigs

Sundelius & Eldeblad, 2023; Vogler, 2023).

d‘“‘?"".“ 4 oleMb| d)ﬁt-é 9 JL&oJ U ) U:l)a.fo e "5)933 9 Jl&:q‘b 8395 4 (P90 @1}055
Sl 5 Jiuous (clasyglid dmwg 5 Cople et 4 ol b 5l lacdgs a5 3l o)Ll sla,lsle o aan] s ;)
sl sl g Jluoud cdle ) daws 0dld CaoSls (6 ple Cuisl 4 baype cwwluw Jold 059> pl 85555 0
il dy (g yawd 031> CaaSl ¢yl ool Jols (sulS cla a3 ls.(Jejeniwa et al., 2024) ool axels > Jbusw

.(Harahap et al., 2023) cusl 659,08 Jtozwd <8 )lie 5 pgs (slas,5ld drwgs s oy

oo 5 sy e il Jols yn g Sinjd (i 3 oS 1y g ik 0jgn 43 ceges (Sl peSa
&y Ol (Kin s Sl gug 5 g (W @lio o)) ((Simjd Slpo bais 4y 0jg> cnl el (pin 9 (Kb sl
drwgl o Sidyd @lye bats e yin il coles Joli (galS” gla a3Lli(Byrkovych et al., 2023)sjls,, o cilises

.(Radbourne, 2023)cusl Ko s slaculd 4 oges owyiwd gugy g (5M mlio

Loyl & (elal cllis 5 5l o> (i 53 JleSs fstloial Clas g puls B 059> 45 (og0s (JI oS
(Alvez & Timney, cuwl cllas & awywd g oIS Gois i gplp bl Gois L by sbcuwlw
S glapasls 5 Jelgs jl el slagoplpl (gals g cllie a (gwyiwd oz Sl pls 3o 5l c112>2023)

(Stivers et al., 2023) cul yiso oy

5 Cape 4 (S8 Sl 5 (§)NI)5 15 )3 (SleSo 1 (SR8 Ol e 9 (6,500 )5 09 )3 (w908 (Sl S
g oS Culw Jold 0jo> (pl Djb oo (Kin Slye jl AV gtue (il oy g b g jlub N85 gy
s (6, 553,5 ,lub amwg.(Mzembe et al., 2023)cul Sinyd g So)b 6] 5l cbls 5 6,553,5 clacsloy;
AMai et al., ol iz o) suS lopadli I 6 85)5 pis o Juzdl sbul 5 53,5 Ll o Sin &yee
2023)

) lasgarme 4 (e il 5 555liS S 53 (eSSl g (65590 8595 )3 (o908 (S oS
SHE @ o yiod redl g (jpsliS I Cales (@l Dlge jlul A5 e jolate 4y a5 0l 0)LSl aaaliyy 5 bacanliw
Jolis (508" sl asli.(Zerbian & de Luis Romero, 2023)544 oo 1yl 5 0095 1950 coled (6l (sdne g Wl
{(Soko et al., 2023) cuul s slge iasl 5 CodsS e 5 3l3ysliS 1 Cules 065958 gy Muk (e Captal

Olyss &S St lzo cpl 4 dod i sl Solod ¢ oges SlpeSs (gl i o > 9 d““"ﬁc Ls‘.@b&o‘.gb
@ g (S (MOrGol, 2023) w55 o 295 53 (i My 5 Sy Slyl 4 oo Al baisdgy5 0 SooS



\ O)LQ.UJ Al 6)93

gl Juol opl g 4 ka5 pl.(Shan et al., 2023)s,ls oLl )lifﬂ;t Jelge g calisee sladlys le ol g ddxte SMoles
ol cpl @Molad 3l piaas (IS )li8y 5 W5l Jolad o b &S wloads Sl 13a] (o0l olas 51 otz (slapinns oS Cndl

laiol o ot Byt (glylid) Al oo odzmn (Solnd slopluns 4555 &5 B3 o s g 4kai ol D9 g0 (SBU
(GroRe, 2023) wlatunly 4l L 4y ol ysbo 45 45 1imd Lt

rodu (S ptaw Jdod 55 (659990 93 Lgil A8 puliy (6 59L3

2, lS-Logsls 2l 5l oslatul Jals ojga ol 215 o)Ll (S35 9 (s psle ) 6 slaisyglid 2)18 4 (559l iST bl
Sly (Fgmas Ghgn pledl b (Jsho 5 (J9se saw )3 (Sofolsm lapiuns iS5 6y caalllan (gl ba et Lugils
(SONT sl S yiSlgur( Sy (oitee 9 Jbjlom(Suby (puodite S5 (podine (2 «silog s Contio 53 (5o o o
acs)lon xSt 9 Oloy cpmedd lp 2dr lahs) 9 bylil dss (GlsiSinksl ol S etal, 2023)
St 515 LS 395 b e S olom (6o ot (1JAZ EL AL, 2023 )] LS55 CariS 3902 9 (] oMl (515
(Egan aiil) oo ploxil &y 1y (bliee g 50085 L pghie Jolas )3 o8 wilosd JSuis il sl 5l latogey o2 &
o) o iz (sl Sty 5 Sl o 3 45 505 S (slbptaes 4 g 15 cales b5l oyletal., 2023)
9 35 sl Jae plyie 4wl oo s yglid nl dXgn o g9y 4 sloal sbadles g baplojl gy calisee
olitul (s ol g (e Madgr (laeiSS Gilwand lue p (oges SIS Gt (iloding
4 gy o g yalid ol &S Wlodls i (S g s pole 10 (599iSTalail (sbao s . (Biswas et al., 2023) 44

(Heetal., 2023).i8” SaS odzmnl 3 (slopiunw (gjlwdinng g 385 Juloo

( 580 xe> Olalles émo);iaybyb L;Lmd&w (gaass dbbu’f).’g 9 Slay! —\JS»

S sl
Sigabgil )

s g S5

(o 095 Sl ¢ Cllad ool CllB (03 )Slas g5 (o Al 3L
bl el bl g ) le (S ol )9 S Shy Vb (bl
JrS el gLl
bl sy plie Sl (am dw Ol Sl (8L L ClblB gl Ay LB
X RGPS RRES

Igbal, Z., & Soni, P. e
a 5024) 5,80es g idbo )

Zhang, J., & Zhao,

R. (2023). d)9‘)‘9 9 '\.‘)93 Y

ColB o glabgiin CollB (ples] Cull o lisabl Cullh (Cunyj Lo by ()5 s
STy X L PR 5 PO R ek WIS QUMY JON L P Y Py IEPES

PRY31EE1)

Milana, G., et al. -
&85l

(2024)

Wang, Y., etal.
(2024)

(8 3 Guabad CulilB e e Cabld (o)l cubld ¢ bl clbl s ol

e & i
5, bl QSRS § s

4T e o L % s e (R A o (LR PRYSY- LY
ldlil J5iS cuilB e pdudens ol ¢ ¢S B B . 0
Jess!
R 15 )
Dutt, S., & Trivedi, s 2l (clim paels Cubld st Culll PRESIES 3 X e 1
A. (2023) i (A7

Soui g olops Y

3, Sos g5 ) A

Lee, H., etal.
(2023)

Protachevicz, P., et
al. (2020)

Ashhad, S., et al.
(2023)

yoe Job il 38l culils ¢ isiley cublB (6 Sty cudsl (il yd culilB
oy CadilB ¢ ol il 38l CublB (il (B les yialS cublE o Slas i) cublB
ok yoe Jobo I3l Sl (ga (ol kB plil (gbuil cblB (8l




19> Capa Il a3yds

O30l Cubil ccoolitol ol 38l Culld e puo ol 38l CullE o S @yaE il 58l cullB

: oy Ulgs
Xleiz\(()ﬁ 2‘3; al. iy e o il okl il 0,8 ol 38 ol ol Ll kB o Sl G L\
SleMb el

PAP 1oy (St 53 (o lipw (5 Lw o Ko
() b e 4 sl ol com 3 (S5 Mol 3 5 5bie 08 el 5 (350K i & 3 (i
4280 [ 1OV 230 sl (M8, 2023)3,5 o 0 bn y599 (5L g 2o bL| (] 45 95 0 43S uglives 503 999 b 99
o oy lojl 3 laSid lbls)l I slopess o plgie 4 oS Bl ladl G (2l 9 (oSl Gulisw i

2 Bl BLE ol ((paliw pu)aisd o g (mlawiin) pe So Jald 5 0035 @595 5 (e (Slojl LIS

Shles (615 puonai (slaan] s 13 a8 A8 o Jos plojlu yd 331 5 GleMb] patuns § 3L Hhaan Yol olul o ylojls

039l p colojan g0 41y il 93y (ol lanl g gblio a5 Sl o 5Blem 5 35 039381 (53] Sl a4y 0B sy,

Torabi et al., 2022) >;ls o

(s ppde wliw porde (o)l 4 ol L aS el osd 030> Ui ¢ puas uoliw 4 (0 pde b 4t ) Y Jgas p
Jsmdo o.».o..Q ‘5 ‘).A-ee

(Torabi et al., 2022) 41 amb 633 dmnliio b (&1 p130 sl patcie (6 5L laian] .Y Jgio

olojlo J5 oSy sleSed i JS 50 a8y laae) s bl ) sl
Eyan gh p s 03y slad 9 (905l 2 e higel
aid e 41 6) S5 slacdld Sl (5 pSmrana i)l S i .
S5 o S
G5k Sl Slocdld S ke (g S e g gl
SsSlB Slojlo Sim olej Jsb 5> 6 553L/ S5 gle panass
ool cgilanis 5 (S s S5l 5 S el 5 S
(51 5 slalad)a- bl (1 5 slabasd)s -l st Jy5S weilSe
oloile gy 9 (S Sl S gy el oMl 39,9 sl oo

S8 oo Clled S50 b Sialon <50 4 (g8 o YLal) b plions o 1 &5 Cosl (gl B (ol gjloplSon
ot 5 520 guono 3 ,Slas 10 Sl (18 gluplen ol LS sl nae ol | gual)lS g Sinlon slagSI
635 g Al g wile (BLS Sl b )3 gl (Siloplan (ludl o > Jlie plyis 4 S o )] e
5 S -l @1, o0z (sl s 3 smnlises (6 jbopKan adllas (gl Lilio sl Ja (Xie et al., 2023)s,ls s
JisS sySlug 5l Suise Glapiu 3 (siloplRon Jlod 4 45 ol KUrAMOLO Jao cive) ol )3 Bgyne (sl Jse
@93 Jolod b )Slug plo b a5 3980 48,5 )5 )3 St sy S5 plyie & Slog 2 cJio nl )3 3jl 5 o0 0
ras oS dax I cilies (slaptues ) (sjloplan (slaodty Blg o 28 4 Jhe ool 5d 0 plRer o) b )25
6L slcalus o Lol g ooy sbaylisle JJs 4 SSgbal sleasis (Shavikloo et al., 2024)aa> xusgs 1,
SaS aSed (3 (Sidlan 5 2L S9se 4 Sl oo (puglisw lopllan Jgol jl pSo e 35 (was slapiass b



\ O)LQ.UJ Al 6)93

O (Silen g (5 pSpreai BALTS dep 4 BlE o bl (GGlopan oges SeSa )3 (Jlo plgis 4 S
(Torabi et al., 2022) 18" oS cdgd calizee (gla yiou

SaS u.:l)afa LS Ls"“"’)" 9 u-.’.‘)lg dgubs A J.;Iyu.o e sbsyolis 51 ealatwl a8” wlesl Olis (gdasio Ollllas
sl SraSd (355 &y a8 Wlools Ui Sgtel g y9ui aile alayeiS 55 ond plonil gl gl ¢l glys S
w2 4 (Reggi & Dawes, 2022), (Mueller, 2020) sl )5l slagss(Cashore et al., 2021).54s oo <dgd
sl 4 sla o 1 gl laislyy (659l (635l )3 poguad g (D> sladles (o (514 SIels (S3gS>
2 s B oy wilgs o el ] 45 Wlools Ui ¢ 03,8 oozl Wolgs oyl (s oMb ol g Laily, ulos
s St Jlos sl g, J) Se> (Ko (ABM) by Jole (g5l Jso 55,90 3525 4 lncusls (Sinlan 5 ],
Sihodnd <)y ABM I (Vuthi et al., 2022) .l o 48,5 )5 & oges SpaSs adlllas 3 03,25 job 4y 4
5 ool a8 smd o ylis byl (claail ailed S odlitnl eges (slaylymu b dgslge > (oo (sladlys caliste (ola)lis,
LS S8 Sy sl 53 iy BB g g oo (cSiolud yips prd )0 oyl sl 4 Wl o Jio oy
oS e 3 0358 sk 4y iz Glaptuns Jdod sty Jl S plgs 4 (SNA) slaal aSd Lo
ol e byl cbaSed sy sl SNA jl3s3 i )5 (Adiy0S0, 2022) el 433 )5 1,5 o3lital 390 sagas
g8 g Chns bl wlgy oo e ol oo a8 wioly s byl cilen S enlitsl | Jawscocians  sla )l ymo o e 4> oo
5% (S0 il als a8 S8 gy @bl LIS 5  Sinlan dems ) g 03,5 Laseie |y bl ole clbols)|
aslllas 4> (Bryson & George, 2020) .5 )5 5,58 ogas  SlpaSs Oladllas j3 a8 Conl sy (sl Julos sla )3l
olitl obog (slos)glid dnwgs ) (ogad 5 (9> ks ple eyl Ol Jlow sl bagil 4k I ags
ol o 3 By g 5 Sen gl dige slas il lolid 4 Wlgioe sl Jeloo o8 ol Lt Lol (slaazily .08

&S S8 baslgs

Ol Cal Bl gy eges JleSs gladSis > awliw (gilwplKen 308 o)y 4 (Chauhan et al., 2024) ias3
sl e (Saled § Glbls)l damps 4 Bl o cwnluw (o5lupRan slap ol oolatul a8 dad o Ll imgh
D5 3 136 il a4 wlgy o SIS ol & Lol s (6 FemelS slagiloans I edlitwl b o] a8 SeS g

D e (gd (b 658 paenad D oL iliel g leMb

dy50 poges (SlyeSe clbaSis 2 ) wliw gjlopKen (silw i (Park & Lefebvre, 2020) ¢, 5> imgl 5o
9 Sl p b (siluplRen 1 adlae ol lis el (slaggilotnnd 5 (23by sbase Sl gl slosls 155 (o
sials g Sialed g 4 Blg¥ o ol (gilopKon a5 ol oLis o] olaanl .60, exlitwl baSs ol ol
SilwplRan 35 o0 w4 (ANWar & Ghosh, 2023) jiags .3ed joxie (ed calisee (gladlys oyl ladls
bl 5988 G 0 (Hgd ol 4 by Bly claodls 5l oolinl b o] ol adlyy ogas SlyeSs 3 ol
oS 3l s o] (elaazsly o8 (Ko laoles oo (6)San 5 (Sinlod 390 4 Sl oo <SS ) 5l o3lizsl a5 wioly L
Oyman 35,05 sl s g sl (la] 13 VL LIS WS o 03l _glisws £5loplEon (glopz 53 51 a8 ool
Loyl ol a3y oges S )3 amliw (ilopSen 5,8 ¢)las Jl>v 4 (Duggento et al., 2022) s
Bl GlyeSs St 2L 5 )l 2 SESS cnl 1 (SSeSe ey n 4 el Sbpiase 4l 5l oolinl

sl
bjl)ASD

ml\&/\



PAP
0]

19> Capa Il a3yds

2 s piilbsl Gill g e sladly phe Mol 90 4 Klgi o (ommliw SilopRon &S o LS Liagh o)
S K8 sl by cgalge

sim o it Slalllas sl 0ad plosil o] (g8 (s123)S0g) 5 soges (GlpeSo 0jg> 5 (glod S Dliiod Sl (slaany )
(oSl 3 (AU Sl Al L daalge )3 enlond Ly (63950 S g Sl poalides (polal o ShpeSs (tiw gla e &S
(Milana et al., 2024; Angst & .yl (85 oL oolaidl 5 clan] sblase obs g ¢ Slojluipn b S
i 9 (M slaodly ¢ couas ion ASle jerbg (slag)sld 5l edlatul p b jiaeh 5l s lwsHuber, 2024).

5l eslawl <le (ol )> (Zhang et al., 2023; Wang et al., 2024). slawisly 38 505 JlypeSs des (glp aSid (o
dgaome yobody e odmy loaSid ilwaingy 9 s Gln 2ol plysar (BLS psle 5 (£G5l5iSTnbl wenlie

Cansl 48,5515 gy 350

molie Gl b5l s s 3929 0jg> (nl 23 k2g B odagh SLAKS wag bB iy vy b
$123,509) 5l ol 9 Cand 4By )8 oy )90 ale j5bots i (cages (SlpeSa b (LS pole 5 ($5lpSSalal
2 s Olidss o> (Ashhad et al., 2023; Lee et al., 2024). 15,1 )18 dxwg olisl Jslye ;5 oliored (glas ) ybe
9039 39300 (e (slapiun 3 (pulicw Silopllan 5 (laSud Ol (giluodinny slp wadlao cnl ) ool dine;
O imgs ol gy ol 51 (Xie et al., 2022; Dutt & Trivedi, 2023). slasls y s, gl oo 4 by gt pdn
lp st 3ySg) 9038 1) SIS pl (Bl pole 5 (GoliSTnbsil panlio p (die gol> Jio o @I L o)l

S ety (ooges (peS> 13 ()0l 5 (2985wl (2SS9

GBS (ol 09,

e ogime g sile a3l 1 15 055 o0 5 O pMeCans (SbingR A1 3wyl aie 52l g
xS0 coptatumy (wlidyhyy 53 Cunl 03)S o3latul (cugliow (silopllen Slaeia)oSl 5 (GTsSSnbal ab iy
ol - (Mayer-Schonberger & Cukier, 2013) cuwl gly (gyol odzmy sbjlidle Juloo (ol abyig slag)sls
odn ooty | G5Gree S & (Sl Glagby, p g slayld 5 S5 slaedh ;b 15T L a3 ySo,
dnogi 3 ot ot (LS ple g OB ] 5 Slacsysls ol San (rsizzan (Florid, 2014) siabs] o
.(Roco & Bainbridge, 2003) | yydecum Slidss sl b,

e 4 o ol (oS- S)ael Caple Jate ] 5 g lS-slney Ban i S Giash ol B )
iy (slorysSJ odinl b (595l 5 (gogas oS e 2,5 Sidgane f eolital b lStlegfac
9 Beos Ol iso I (eges (SpeSe slras e Tl (molde (lulid (gl sl adpdy ©)g0 cumlisw GiluopBian
2 b sl & (B8 51 )8 w4 W0 Cap dbgye eelas sl 0a3)S gl sl (S S g OVl 4 4l
s A8 )50 5 13,5 &)l o olblb aoMe g 1ha il ¢ iy dugd ol o solRisly (Jed Cu e atdy ploialivl

WDl Gl o3 cpl )0 00 yuS Slalllas 5 pawss b 4 degi b B s plcs S 8

plos ¥ e (S aCe (sohas (hgr Bajb jlmelae (pl b Gl JB SSpbgl slaaSud 9 (ulS Jelos oo
S sl paliao b 3aass g 5y A3 5] gy Ioibly 5 L oy sibrgy sleiand (S0 (g 4 ¢ oLy yid
1856 5,50 9 05 )] (GleiSTsn 0jg> ) dbgiye (B 13 Wb & (2ly) 80 Cax i 3)lge (nl 3 alulid (peges

o



\ O)LQ.UJ Al 6)93

soliow SiloplRon (egtan (en slapi )il (sTdeiSSnlipl 5 (ages (e el 5 (slae okl cu
ol CLLS) B2kl g 0nd (olulid 4SS 93 52 sl (I )l uliow 5 (05) Iy S ol (sl 2035 ool
S oo My Bl S0 L

il 00 48l)] egrme hon (clagi ol I oaliul 585 auTyE asll )

A5 st 500

Jlos 4Byt Sl hy) 9 (ohae (her (lapiysNl oS5l olusl BBy 38 ileand b se kol
3 oslil b (s5lsiSinlyll slaeSid 5 agae (oS slapipn (silu e Canl 0 o3is] ooy (slo s
Sy omelS slagilwands 5l odlaiwl b aSis opl .l 8,5 & g0 Yuwf)l.} emas slass \UMD:.., smas (glbdSs

load (b TS0y gl ke 137 gl (g 2l Gl
e (25, 5 (959!

Gl Caz w9 B 5 (B o i I ]yl (el S glaylne Sl ool b (giloand la e
otz 3yl Sigligl SoaSid ggite 5 S5 slaosly asgazme Sl lnJue (3j9el sl Bros 653k oyl
s eSS by ol ol il o e €55 g puass culls b 05 3lil (MoOre & Chow, 2021) «llie

el 045 o3l o 5,Sdas d9u0 g 25t 5 65 8l> (sl Regularization jDropout

LS (Kodlod g (ol Julods

e aaSud (Saalon 5 Jbov 4 (S5l g (odomy (nas (aSd jl okl b culiw (siloplRon (slaei )5Sl
52 2 5 (Bomlaw) OVLail g (bygyg) WoyS Jdoo 5 (alolid b b)) cpl blaslyy (655l9iSTnbgil 5 (oges
ot Slo el g Gilotend | Jols (slaosly o3, (SuS SADMI oL 53 535 2lS 5 (Simlon g0 4 a5
«(Clustering Analysis) lases oo « (PCA) Lol (sladdlie Juloo yulas bodly Juloo b iy slacSusS 5l eolazwl b
EMolss g baslgy oS Lol & b oo opl 0lad )5 )18 w)yp 3y90 (Correlation Analysis)  Siwed Judoo 4
5 Silodsnd oo dg0 4 gl | ol b 5 03,3 S8 (S5lsiSinlsil 5 oges JlaSo (LaSid ) oamy
9 b @l il 33 Jde Collae (298 sl jline (izren Cusl 00 oxie culisw (iluplRen (slapi oSl
Sa55 w5 yulas (Multi-Objective Optimization) adsasis (gjlwaigs (slani 1631 5l polate rpl (sl g iz il

ol 04 oslazwl (Particle Swarm Optimization) iy sbosjl slagi )65 4

sloi, o) 55 3,90 osian Shgn (slapt oSl eles (aSo A b caslie wieSUl GBSl ctmgl onl
oz ys5)] 5 ,Shas i) ey 5 Lal dat o gl s &g 4y (s35las clopis s3] g RL CNN PSO S35

1 Convolutional Neural Networks
2 Recurrent Neural Networks

3 Python

4 Jupyter Notebook

S Overfitting

sl
bjl)ASD

axao | \§o



Gilgd Capppde sy apais

o a5 OBl 48" S o ywands ] b ol o Bl lyaSos a6l 2lad winpsS olis 4 ol &) o yasli
sl Jfoyg p VU slizel ) 4585 ploxil das y Jls 5 aodls sl Siop b oS3 bl 5

ST S g (IS slaze saimd lis oS ol ods 1) YVY Jlo U oges SlpeSs slajadli g olal alS ¥ Jods )0
ol e calises bla ) odd dibply dlel

PAP
0]

d:x'uol\F\ P

(ice ©lallas 1 4335 5y s qwio) sogos lpoSen S pad Ll g lasl ¥ Jgua

S glayas L S shao,s iy,

2 dxol> d)Lw.a 9 c@‘.m uamass > L;vl)lf Wl 43])‘ Bl d&wb s‘.lh‘_g).sﬁ,‘w 2 Cuslads

Loy o il ]
. = . i Sy § Cetliy
Sl lodd (S mreal sl
Ol (Sizlen 5 Silalyd Blaal 5io )0 ol o Lo @dle a4y (5555wl o 33lg5 ¢ il Slie o cudlass s sl v
. ) > ) Cwly
el 5 31 slasly
st g ol S50 SialS g 0 pShas ;5 os%5tob ¢ oyl slaninl ) p3 coublass dacwlu (lyal ;> o) s pllss Y
Coyps oialS ol Jusl 0y (i 831 5 oygls 5 colen cpilio 4Yle mje ol A5, odlazil s
2 ) dbLa}fé\ PU&J i
oSl g Cuxbio Bigmy S pgl 9 RS | Colos hiel &yl o td (sDigel S ohg3 g bigel °
9 JB 5 Jo> (glajls & sS5uly daslyl 8 g Clablie o cdlad dacsluyj gyl g calo o LI g Jo> g lacsluy; 1
Sl Luals Ja
o 3590 13 (soges (i aBT g (5jgel ¢ tuw g5 5 cbilis o Sgll yimlS ¢ ) oo (g lub ‘ ‘
G bamo 059> v
et ;
bl ol (Salon g «lidgg 4y o655l ¢ el (crciwluw ;0 Codlad (s> Cllas o o) 5 | A
e £ 9 Cue
ol g el
o cSlie 5 cpgs (sl gyalid drwss s a0 i) Ay (oaw yiawd 03]y CuaSl ¢ gyl Cutal Jolis &yold 5 Jluzud N
gt oledbl
Ky ol 4 (cages (o g g (3HS @lio dawgi ((Sibyd Sl bais (laiepia I Coles oy Sy Ve
cdlie ¢ piu 58
el lag b (gals g clie &) (oo s (i (S0l ey Boi> I bl ’ :;L”b M
el
e 5 (6,555,5
GASE,S iy Jizdl sl o S, i (oSidyb &y s (6)585,5 Jl dss s SRSy
Sy

238 3lge (sl 5 e (e 9 (59l I Colon ¢5jysliS )b 23S ol @l el g iglis VY

LAl g odly Julod g 4 350
«STgligl b (el el SUplgl cass gl Jolse olyon a4 (SheSo loacse 1 G 2 ) Joi>
aSde (Sgae her win sl igu Cusl oad Wl Glinebl bl 5 85 (ono 0l QLI ogian (hen wi)Sl
9 Jaog > €8> il g 5 Sles g0 U wload Ll ojg> o sl (oghas Ghgr lapiSl £y 4 &5 S o
x5k sl < (CNN) piony (ras slaaSd Jold osliul 3550 (slapis )5Sl glgil D9 Baxe b6 S pranad
S s (Bolas g S5 SlapinyeNl g« (ANN) egian uae &b giades (Guld Gl « (RL) sugi
3o x5 (bl 4 8 €83 g Cono S 3 Wlead QL] 353 ol bl g b Shy S 4 S e
S supd Slize 4 Como Aoy oges SeSo b ladpe Glial gixg g by pbol > egias igr gla i
(true positives) cuie 5)lge Cavyd aris 4 Cdd ol ply wunl 0391 w3,630) o] (slas zalS gline 4y €35 § v yo|
e st blS 5 S 16 S o S Loyl cl o305 05Ul ln e 51 Lol golis & slael &) ylisalol il g

D9 e (85350 g 380 Y SyS el & g 398 Juolbs Gluabl 0je> a0 )3 (o gtuas



\ O)LQJ..:.\ Ale 6)9)

bil 2l glagbyy b Gimggy cnl ) lapiysl 3 Slee 2bj)) lp lisebl bl 5 by oo lapasls
b a)S 5 s b ngin S5 @ mine laginuin Cumd (oo Sl aleld ansbre (sgias (gn sl )Nl
o,z (ygejl ook 3l lizabl CblB g b iy St (gla ity S 4 oo Cute la il S plgie 4 €5
oobol 2 o gjlwdnnd (imghy ) 4By 8 oodls 35 bl S Hlme Bliol 5 (1Sl duslce 5 ety )5Sl
s 1 lagingss 5 olul (g lalesl bulys il ol Giloges oSl 5 o35 ShaSo Sl oo lstel S@EH5)

2Dyl S

' ) (5R9RE
g5 baidl £ g
a=iwo | \FY
S i oS)] DS gulS Jol
bl ) o9 o o b i glaeil SRS (S Jolgs cdoy
cdd Cowe S Sguan o SSgbgil . Q9d,
& Uasolo! . Sigaligil SIS

S5l (sl Sl
(RL) (oss

slapis o5
Suades
Clustering )
(Algorithms

o glapian)
b e Soilalpd
e
Sslelod slacbea-Y
Ladon (631200 Y
B sl gl
Aoz (gl
Siadgh

ot Sl yeSIe
sine (63baidl logouas

GEGan phgs
RSPt e 4
2 e ad)ye g Lol
(Egiae Gig

SIS abe s lapail-Y

2 e S el
Fghan g

5 550y slp 35l
SleMb| yol (LS 0
5 Sjwopd (gl b )lislugl-Y
o glaodld iilsy
calo gl boylislogl -
Lo iul Medgn (Lo )gusiow
oleMbl obd) gl alydglb -F
a3yl

9 by sl gl
bcawlgs3anb
5 &l el Lo i LuogilinY
osly ijls
S a5 293 BV
Sgbgl
4 (Vb Hl oLy F
Sgbgl

Cawlpns
S

pllas
solaidl




U9 Capdo jlasladie dy i

S w5l aSed oS’ ol
b e u:sb o L b el S g3 Jolge shav,e
. L) . L .,,.‘ ni* a0 . e &%Q,}U ) h’-;b)
Obuob! o SSgaligils o

YA

Silodand slopiu—f

LR 2 e &laidl

s

o pde (i =)

» e dl‘”“b)ﬁ}

LEGuae s
390 lptas—Y
y S5k sl )l .
AAA . w,n
(RL) o

ORgs lagy-Y
Copde gbpsiwaw—¥
e J& 9 Jo> ol
Egan o9

Kodgn ssgn Julou—)
Sgbgl Hislw
ol dasd Joull Sy
o35 blie > SSgbgl
e
055 M g €8l s 5 CubilB-Y
Solowt 2920y 05 @0
Slaign ;5 Jobs sbol coblB-¥
s YlgS

9 o>y 1
Jas

voy.

9 Ll (Sl
2 e g (2L,

e iR
S5 sl Sl Y
A Genetic ) e S0 (68 e
(Algorithms S sas Lbeh

S slasjlodns Y
GEgman (gh p (Se
9 nlen slagiu—f
oMl 435S 2l

&l lydgb eMelss Julos—)
Solow o sl o 55
oXigbdgete (shaal 395 CulilB-Y
&olmal jaskis cullE-y
&> Ses (i)l JE-F




\ O)LQJ..:.\ Ale 6)9)

g s yoJ B galS Jo
bl ) OO w55 b i ozl S g5 Jolge hoe
. x-1 Come S £ guan o STgaligils . Gy,
Olseb! . SSglgl S

Neou (FYYv- ) )
. 9?'6“ Plta*b. ~ L,Jl)ASD

e )L.‘ ool g Bl sy i (sl cldgl )
9 90l (Sl S e (5P9RC

5 GO 2 e R ey (0,8 Jlowd el bkt legl - .

Gaes SO0 o) ) ) .
i : 28 lyee 5 - S A0
INYA YA Q.7 Deep Learning ) . "°’“°; oy _b%ﬁj l*—“:i - 9 Sk \e
(Algorithm Jlomd o sl el < Jebos >

GEan (P9 p (e Y

g ey b Jalss ol -
Glblke

930l (slapiu—
Sy dnal> oo

Copte glapdily - T ey g i (sl ldgl )

(583, Naen bl
Uhtled g B> lagiunn=Y 035 Jlizmd Gl b)lisloglh =Y
Groe 55k Sl bR 2 st Sk Sy silre sloyg @)l 9 SSBdS
\YA A7 VYA Deep Learning ) Sy leMbl JEs! gl b ol gl =Y lyeo VY
(Algorithm 5 Ols slagiuwY & )id,S Sy

ORES Copde el g OS5 b Jals coli-¥

9 @95 SlapiuY e

e King s

S sl ledliil L SSaligil (ooloindey (sloaSd g (b (loaSind )3 SlyaSes cilizee sl (lal gy 1 ) Joo>
5 o Syl 1)) 5 Lleb clndSd Cins 5 g8 blis lolid ¢ 3aaks gl ) o sl 3l pnglises (5 jloplSan
u:’)'?oi cd)L@.ﬁ‘ PU&." fd)b‘ FU:B c‘ﬁ)u C‘wl.:w cOlA)J 9 C,J:L\.ed 41.@? }l walise dlbb}? )0 @l)& DW dl).f »\AT)K



PAP
0]

a=ao | V70

19> Capa Il a3yds

i G oy g Simyb (oMbl (69l g Jluzud gl g Cutel i) bamo 05> (JB g Joo g S Loy j (pimg

X |) i g ‘_;Q.JJ.B LngggwoLJ.) J.uaa) 4 J9A> U" Llods ul?w‘ Y J9A> 5 OMMLQA MLQA u»lwl 2 u».{ba)J w‘
S (o Ay (0908 SyeS> dipej 3 1) Sy b Cinid g g8 bl g 035
0556 5 (I peSe sladles leo OMolai Hldlu cunss )l o)Ll (gadS ads g0 4 Liagh cpl o eSSl

9 Gsysld g ame Jelgs oll o 438 13 Lulgy cnl yuss 0955 pod gl oy ailie Jols 5 b5yl ()85
(Ulibarri etal., 2023) ¢l jseb5 (sl >

hol Glie plyisas « SSpbgl asis Clolill g 0)ae SlheSe il by Gillas & dagi b s oSl
S ol iegh sl Jdos

NetworkX ks gl wawss slaabols o Jupyter NotebooK L jl oslatwl b Jad Sl oS> aSs ¢ gy oyl )
D pj J:>|).n J.al...u @‘)“9 .\J)s Ll 05 Lﬁb‘)b Matplotlib 9

@ sy o () glasles 5 aslssljg wile) (lyaS (58 slaglojlo 5 oles lgis 4 oo S clasigy g lao)S iy yas
S5 iy a5 (Ml STyl g oS e (6 S paonad @lio Jol5 yulis) byl o Molss g baslg, lgie

laodls (6ol aes

g 4ol 9 (2021 OECDY) (g3laiil duwgs 5 (65 0n lojlor (sl i3 Jolis ¢ Ld clillas 31 sl lis Lo claosls

28,5 )15 oolil 350 lpeSs Llyy 5 & Meles bl (el (2020 UNDP2) Lo lojlus

Sloads Sl Sles alie sbaylisle olul p &S oid g 5lwansd (cbodld 3l qoutiims (slaodld D90 & ygo 10 ¢yl 0gMe
A5 ooliiwl

sl g aSs gpa il (gjlwains !y Force-Directed Layout ,ls C8l)S slaps, oSl 5l i8S puw s
A odlaiw] (gadS” slae S olwlid 1y PageRank

5 Betweenness Centrality [Degree Centrality ,lu Ll sl jasls jl oslawl b aSs jbdle 1 vl
SIS slaaSis (8l sla S b oddpmwy sl & 55 Jols luebl bl o), Clustering Coefficient

Sy calae

1 OECD (2021). Governance at a Glance. Available at: www.oecd.org
2 UNDP (2020). Governance for Sustainable Development. Available at: www.undp.org



\ O)LQJ:) Ale 6)9.\

Ol S99 yg) buse I 43,5 1 iagh Slaaidl .0 Jgu>

ST g2Lgsl (53 lgnby aSns T
ERPENCAPR: GERE G,

slop;sl)!

Gowsrrancn Hewore: Tenmeonsic Sgnlim




S0

9> Capde jlasladis a))d0

S gsbaili golpining A5 [FYW
2Ll (5ol oS e il oS 5 d. s s,
P poS>

Cavarance Mzswor: nirastuzhus and Tensporsaiion

L!hd»l.u))i)
P 1
Ja

PAP
1% (1)

a=io | \FY

Carr s Covemance Hetwars: Cuture and fris




\ O)LQJ..:.\ Ale 6)9)

ST Ll ealpsuin A (CYWS
92Ul (g3l oS4 e il oS 5 Ls. s s,

slop;sl)!
L,Jl)ASD
. (_,.OS.A.C

vo | \EA

4 gl g wlasesl on 50 (<5elsiSisn 5 ($5P5ST manlae & ol ple 3ol (510 s g SleMb] lxdil uas
il lajee wilen (ogee (e lapils)l WS (o CS e 35 (bho basid 3 kS b gl wlie
zolex Cupto g ol > Sl b8 eses JlpeSs lap ilE )l el pusd s 53 Cas o 4y g 000 (LD )0 0GS
bwlbaw gl g Ol qoudals Jotume Wb o didlid Sl it e Lol sl g olois 4 oS dapislE ) cpl )l
@ b drwgi g e olas bais Buan b a8 asb o (Jgd lapianw Sy claygige cids ,d Ll win (lod 4
Obe EMalss g Lailgy 5l lodomn (slaaSis Jolds oges JlpeSs slap ;o8 (Roberts et al., 2024) 53l oo culled

At (o3laidl 5 sloin] lati 63 § calisee sladlys

Slodidos g bty la)lpl ) eslatul b calisee @y 9 b J3Uge (lee (amdiz 5 odomy OGS ($lgSSnlbipl
OMolss oS ol 53 39,15 4 ogas Gl eSe (loaSd gl (25 plgis 4 Wl hg) ol g Co e 38
FexSope 235 Jols mls oyt U258 Cupde s 4 b cilizee i 65 5 laglojle dadlys ol Slbls)l o
52 A S (SeSe (a0 S g (LS gm0 4 e OMalas ] Cu e g el )3 (3455 5 Sislestanss (510350
o g599iS5 c it 31 s St b ple ol ol (gl 5 Lkl o T U1 (63 5iSTnaligil e (slo Shog 51 )50



PAP
0]

a=ao | 1FQ

19> Capa Il a3yds

sl 5 il i agas S (latuns 10 amd o gl a2 oAl 5 Sl & S 4y dBd S
el dnole e clajli g (Jaxe Gl yusd 4 e g 4 2050 B WL SlpeSs lap il )by (oYL cual |l
S a0 (5 (G5 lsSinlisl el oMo a3l )t (slatlly g Blus S (gl slailglss (sla3 Sy, g simd
Yl spgope b g €85 4 glio (0 ySasS (5> ke (al 3 8l cawd (S5 ls @ (e 3580 plie oo b Sy
Copdo b (9> sapssl)l &5 Las cpl & il JUSl oges (SlyeSe 4 Wl o 3505y cnl S (0 )13 03latul 350
ol jaaimy &) dsels @ e Glad Wl o (anst g Sl oy @xdg dles | g mle ol )8
i) 2390 9 S o5 4 @l g bl eles & A8 e ol lizabol (9SSl 5 cudlids 15T L (65sSSnlgl
4 gl 2sSously o (g (sladles 3 Sk ) Cublad b Jitte ages JlpeSo 4 Wl pe 35 ol cnl S 0 )8

Do i eges Glodd CutsS daup 5 eges dleiel il olud (ials 4 Wl o poye

o 5 o 5 (Slb) 03,205 8 ul 53 0,8 4 pxie 5 olS (slablog b 035 S slen o 53 ol 5 Sl 52
O w ) GheSe Spde Bl (g Glper S ileplen pmlisw (aSeSS 1 eslitul b 2]
ke g (olaidl ( sloin] Suj sladis olod atby o5 38> Juloo b a5l asuis opl . (Bruchetal., 2024)5 o
5 35> Caloip cosls & s b sk 5 g e o 110> ) oty slalle b agase i1y L lSal, it
Eilstrup-Sangiovanni & Hofmann, )il dsel> jlul ¢y 5 0l 0uisS pueuds &S 39 0 561 (sldieS & ¢jg,d

(2024

ropad 5 53 sl e L & S35 S slocsisld i 5 b Sl laass
sxe (sl ygye5 ASled ¢ amliow Clbls )l sbol b aSis (pl vdidisy  (Salod g ol Mol o slodles 5 (Sde dxel>
i Cpl 5D S 0 SeS el g g Newier JlpeSe pinaw S5 0bl 4 g ad by clu e g SleMbl ol 4 ¢ jlud]
sl ok & i 5 B)SS lam 5 S e Jos 355 by 4 Lol (Sialon 5 < L i 0

ol 00D 4By JlyeSs slhdose 1Sy il Sigbgl b (bl lodibl Sras s 5 Jilod 4 cald] )

B3l i A7 lisebol cuilB g Q47 By QD7 como b (CNN) iy amas slaaSis oloyd g cudlips iso
byl pasels )3 (VL C8> «Sinbgl jl oolital b (egian (Sga p (e ilow sl 5 (gt el
Oloyd CutsS dgut 4 Wilg o lydgil | (680500 b s et Coodlw Cu e slap iy g loyd diawior (gla)ll )l
975 Ol danJalo gl 5l oalisl b (b (6 S maonad (Sl (Sl (pizman WS SaS ilow Cundg (65
03l prauad €& )3 slaei o1 5l &S (Alhosani & Alhashmi, 2024) jiags AGS o palyd 1y lag)ls 550 o 53485
S Jb a8 e |y 95 g sl d el gy s g il 505 s lan Adsl pass 1 it g 035
ol 0305 &1yl ag,ld 1eo0 5 asudd ) (g i CBd 5 03,8 Byl 1y Codgaze (pul CNN 5 SSgsligil 5l oalazuwl

aS by s £o 7 luebol sl g Vo7 By A7 oo L (RL) o985 (680l slant )65 o o) canliw isu 4
ool @liS5ey 9 S50 (slp gl Sl gpSose b Wlgice (egae Shor e Slalpd Jlod slaplu
Wlg5 oo b ybdlugil 1 eolaswl b ju dieiign (310 es ylus g Silalpd slacbice .xad &)l (6,5 Gues sl Julos «leMb

Sl Lol | 6550500 b 5 Kiadigh Az 5 (Slapiages S SaS Silalysd (Slocs S oranss 5 ©lySTio 900y 4
;1 a5 (Roberts et al., 2024) sl yingh 068 o pol Soladpd lades i )d (g by CBY oz lrodly b3l y



\ O)LQ.UJ Al 6)93

YL Cual 5l g Wog aidly y Solalyd GleMbl x5 (daw Sl & iy Udgs 03,8 edlatnl oy (sla i yoX

5500 w2l 1) (6 e Jlod g Cutol (3l ol jon 4y RL 02)s80l 48 b 5 03355 )10, 8
bl slacl, a8 wsly lis Yo7 luebsl cublB g ADZ cdy Q7 Como b Gadad (slaei ol ()bl pllss 5w o
imd LialsEl 1, ) el b LS 5 oiel Wl e Sl by 5 e 15 gl Sldsil 5 gpSone b (il
S8 3 I (6 Riday 5 Lol 4 Al o o)L lugil jloslinal b 5 (o gimn (B9 2 (siie Sl (el (sl
5 ilwoyd lp Shdsl jl gySose b s (50 cudlid ax )by slapyith 5 @y 38es Copde Glapiuge WS
Alhosani & Alhashmi, 2024; ) clidss j> LS 0 SaS (s)bl pllas Sl Cudlad dguo 4 ¢ yel (sboodly [ijloys
S o g Sl by 1 sy S ya Nidgy 03,5 wdlitl sAndidsd (slaei,sSI 5l &S (Selten & Klievink, 2024

Byl 1y dands opl dtuslyy imgh cpl 3o Slydgil jleolatwl g sdiis ooy idbgy o9 4 o A5 Ul Lol g me.ﬂ)é
Y

o o a8 Lly L Vo7 liebl cubls o YOZ cds o7 oo b (sdinadiss (slapi oSl (ol pllss iso )
Cdy Wilg o cuwlgs .\»b 9 by lp gl eolaiwl b couas Jisd p e (oobaill Oloweal o yiu
9 S aloyw (slapyiilh 5 (ogian (oa p (e adye g LI Bulal (laptuns L aLil b gupin 65V
Lo $3Lazsl & swands LSL“’W A8 K8 o3laiil u’.;.‘)lf APWER M‘yu’.n Lm)h'&lwy'lj )’] Lg);o% b p% LJLO umb
w2l 1y e Sloingin 5 S iletnd OSel @b o 35 sl sl | edliz L egiae s
S 2 S ped by 15090 03,5 edlatwl Sloj (6w (slaei sl 5l a5 (Roberts et al., 2024) iags o 058 o
(o cpl 3> Olydel g cabades jledlitwl Al didl Caeaily (b o yie jd oYL CEd Miile e g 29 GkeoligS

ol 02,8 SaS 5 38> Gdedily sla b io 4

ol A7 ligesl cubls 9 A+ 7 s QD% oo b (ANN) e gias mac 45ud ai oSl (igl 5 LS5eel Lis 5
SleMbl sl g (gjlwopwdd (glp ldglb 5l odlitnl b coune (ood p e higel (gibo oattd (clagiuw 45 b
SxSoye b (Eguan b p (e (i g b)) i AS 08115 59l I (el (e 6653k o5 Al e
g dawign Ml 653l (clapyil aiad &) 558> sl bl wlg e Hhbalibls slge cEls (gl Lo,k lugl )
AL SeS imgh 9 Lhigel CatsS dgmo 4 Ailg o byl logl ookl b s Slikdss claedly el ol
S (5399 03,5 0dlitnl aoual C& > slapi ol I a5 (Ayeni et al., 2024) 4 (Sperling et al., 2024) ¢l ying}s
5 ANN jl oalisl 55,5 o3 ool (ligol il (sl 00 (il pased o5 g bl S p03 @y g IS sloatls)) 2

Cawl 03,5 o0l y8 (g Foddd Sl pasmd (Sl )50 ingh u;l 5 Q|)593l3

s YOI ligabol bl g Ar 7t > MO oo b (RL) g (55:50L sl psSUl (Ji 9 Joo g il i o
iedgn sladign Jlod (sly Sinbgl jl cpSone b (egas hgn p (e lacdlon; Cope a4 2D
SSaligilb jloslinul b 5 olags slrgpdgs 9 Madisn (65l Slpiuns A5 SaS bedluy; 2l d9me 4 Wl oo
Sl M S 8 g Jo> 2D 5 ol d9e 4 Wl o (LS o 55 Jlke )3 laband el pSe (6l
Lol yige Capde 5§85 it OSel « Skl jl s puSo e b (ogian (S50 0 (e JB 9 Jo> (LS o e
eI Lol Wy ity sl Do 4 LS St slaei oSl (Yigitcanlar et al., 2024) yiags 45 058 o el )

090 0313 148 g 350 oS |y By



PAP
0]

axawo | W)

19> Capa Il a3yds

Oyl i 4 3l Lis A/ lsebl culls g ADZ €85 A/ oo by alas clapit oSl uny; Laes 09 5
CaeS Sgate & Wl oo ()5 Silwoydd 5 ol sl Sl sl oliul b egias (hon 0 (e Conyj bare (Snrisieg 9
Foman g p (e )5 Sbylil g Madgr (555l Cu e ot AiS SaS padldl Sy SISl il g Ise
5 ohisel slopyitly LS o S LS lajl izl (ials g (g5l D g 4 (gl Sl gpSose b
Blao o)) sagas (BT (38l & Wl oo (el Canj (sl gl 1 odlatal b 3 oo (i a5
sl s (Alhosani & Alhashmi, 2024) 4(Bibri et al., 2024) Jolis LS clidss o aiS SaS aoreCan
Sl sl (prizren Adl GBS Gj5 ials (658 3l Lol widgy G apee Cupmdy (im0 B850 O w
g dBl Cowd (658 B 4 avrecun; sisu 25T g 5596l > SVM

s i 45 3 Lis Ve liabl Culils o VO 83 Ae /e G b Sig winyoSIl g5 5 ool ise
@ Wlg e (ilon slodobs o35 5 CMelai Llod (gl I3l Sl osliial b (egiae (Ben p (e g (2b3) 5
SxSone b 8 (Shae phgd p (e (K (S gjlwdend § (K> (6565 mrenal Slapiuns SIS S8 gl g Cutal dgut
SeS' (K slaslodnnd 5 las S maonas dgnt0 42 Wl 0 o) lrinl sl 5 oigddgny (el 395 (sl 3930 5l
5 hS Seme 4 cen,Slos Sl gy Sldgl jl elinul b s oMbl o liSST Rl o Sinles (slapias S
S 0 S8 2lhs laclles 3 Saler

& ol Gl YO/ liebl cubls 5 07 cdy MO/ Cono b i slapi oSl aleMbl gyslis 5 Jlusud isu
whl g el g 4 Al o Wodly el (gilwe i d (gl el (6550500 b diowior (slrodld Cu e (slapiunw
Sl by lislogsls 51 ool b 5 Jlimms b )ls 5 sb9e) clapiums 5 Jtumud <8 lin slap ity auS oS baosly
L 35 oM slagyld S o SaS )l Jiond 408 gm0 4 el 5 @y (6 gmels laaSis cale

S o S8 Jliznd sl ST cudlid 5 kel 3900 4 (il 58 sl gl ) s pSe e
lop iy a5 ol lis A7 luebl el 9 ADL By ArZ Cono b Gras 650b pi)oSI] pin g Sidyd sy
Sibyd Sl yee bais S 40 Alg5 o (s im LB pae )5 g Lais (ly 3L 5l eslitel b (g pim HB] Gisle g Laas diedden
A 035 S sl )l logilh | 5oy b 36 omas Sigh (e s g 9 (sl Sl S S8

Sl 5 (Syvae Gig0 1 (e Jiomd o sl lil S o S i (Bigel g o isd dgat 4 (S8 Slpe g
S o S lbbe g ke i () Kan g Joles 3gu00 40«39l 5 o3kl b jub W (6 it dmols o e g ]

oS oly Ui YO/ el il g A7 85 MO Como b e (6 S0l ai oSl o eloin cllie g piy g LSk
dgeter &2 MlgS o «(slaial (soodly Jlods (gl 39l jlosliiul b (sguan (Bep (e il Goi> 2 )l (gl i
(Soi> 0yglie (slopyitly 5 (elaiz] Glasplpb (1ol g s (Slapius S S ply Boi> Candy (2l 5 )l
clie clbpsimw S 0 K8 Bgin lodd ) wyiwd g Leloin] clie g 4«36l cpSope b g e

S o S elain] cdlie olanin] )b dgus 4«36l 5l oolitel b 35 pyn 5l (6 St g some

oS ol 5L VOZ liebol bl g A7 B3 AD/ Cono by Bras (6553l ayoSI] (( Kidjd Elpe 5 (6,K53,5 is
Sl o Lain 3500 4y il o ¢ Sl BT oo g Lo (sl 30l Jl g pS oy b (6,580 ,5 Siadign Sy e (slap il
oaial L 35 (o ghme Ghgm 2 (tise (Simyd Slye (holed g Lad> (slaplans A SaS ()S00 5 Gl olél g (Sim b
S g LS o a8 (S Sl dy o yiwd Sgue & gilme sy )l g (3,8 Sl (gl bl Lugil



\ O)LQ.UJ Al 6)95

D25 405 Syt 4 3P ) 6ot b 55 e Simsd hige] 3 g (slapine 3 OSD,S Cappde 5 ol

s AT igalol B 5 ADT: > &eTl omio by Bpee (60 g 2188 Cstel g (50l sk 5 e
& Wlg5 o (655l OV guae Lais 5 Adgi iol38l (gl l)dgl 5l (6580 y00 b ds e Niadigr Co e (sl a5 Dl
5 0h5el slopyitly g (LS (slacs e 5 BT dblis 5 (st Gl LS oS (65,5lS 5k 5 S 5
St M8 (o SaS (55)5liS Ohlusd (Ll 5 Co e dgre 4 dajliilugl I osliul b 5 jlely (65)5liS g
SS9l Y gasme Vole @jei 5 (NS el dgute 4 )39 I 6 pS0se b s dedon mjg gl Cuel

oslia o oo S ol (5975 (S peS> Cilie slaojos 3 (Spias gp 9 Sl oS 5 035 Sllae sl
A3k gt (6)8S 9 «sjllly g cuad g g BioS adgl slaana (b)) Jols Wlgs oo oS ol 398 ploxl ol
23 )35 Loyt y90 |y Womtuges ylsabo] ol g 83 L2l g dnaty o el (LS 3ge aiile Jlazs] syled o lie 53

Sl ladylstil 5 Molliy ole @lio Slatuns j9p0 ol 2 (g (nl )3 02348 (agee (JlpeSo (slado e
wilizee (gl yguiS (slys (o5l sogs Cubld 4 Wit oS ol )3 0nddib i ¢ IS ewnlie bl ol ok 2l Skl
5 sbre slodls L ysSe dlal (T slainghy 1 39500 Slendin oll bl b Gillas cagis sl Wl |y ¢l abox

g 03l Gabai 9 65555k ol pl (9> slaglejle ol Ll

23,5 g0 L)) imgs gl g adl » o pawsd bl deul o

okl & ams o GUiS yimghy (SlodiBly i ages (SlpeS> 13 (GlgSSnlpl laaSid p e (ol )l Sl
2 pbril g (Kialon S0 4 Slgie (egee SlpeSe 13 oz Mol gl 25N gz STnlsl slaasis
sblsle 4 1) Spbyl sbasd Jool & 208 2k (ol (pg2)l 29800 doidy W S8 (9> (slaptinw
(iagle b)) (iluding (oumlisw iloplon dile (oplio | oslital b Slgi o G le cpl ans Jl SIS
ety cogyle ol Cudge Sl Glebl gl amd (al38l ) (e lasles (2955wl 5 2L @le 538 parasS
e cnl (il g (2l Gl (SlheSe g (L pole ((TeleiSTnbsl plansis jl JSiite (sland)ole laes Sl 29800

D9 &85 o500

S e ol Gk ol @l (S i slheSs aomy el Lol (saian (igr sl drwy
SLaSid (gilwdie 9 Jdod )0 Wilg e (omas braSid 9 PSO « Sy o)l Aile ogiae ign (slapi)sSl
@l oty 9 148l Mol Julod sl 008 (g3l o)l (2 lae )5l 398 oo ey Bl e (g (JlpeS
Silwdend Slp 2ode 5 03)S by Iy iniiz 5 oz saoshy Wl oo lapi ol pl b drwgs b S mrana
GEshan Jigh 0jg> 0 SidS JS1pe b e 358 00 dnogi ol ol Gl 2l sl iy W) SlyeSs (glaasid )13,

L ) 0gs Sluwbre glacslupj g0 (o) Ken

Ole ©Malsi 93859y S Sz @ a2y b ieges (SlheSe braSid Copie (i (Sldes ladedlygios (pgis
Jold Wil oo b Joallygiod ol sl (5y900 imgh sl e Slles Sl Joalligind (2585 (5> ool
Syl e st 4 il dsunbe lblsy) sbrl 5 oMbl (gjluplan b gy Capde el o3kl
oald (pl 5315y 5 Juloo (gl a8 iy (gbaeis yoSI 5l odliiwl 5 (Jgo (slasles e Wodly Jols (gl (asuin sla JSSg



PAP
0]

axao | \YV

19> Capa Il a3yds

0B slajlo b sllasl y ogMe oS g (b (i a Ll b faddljgiwd (pl LS SaS a6 1S pronal Do 4 Llgi oo
sl 4wl 3o ) Jaoxe Ol b (685l gl (g pdcillasi] ol o oges  SlpeSs

(595 plsl mealie 5.l Cuanl  Gimgd (slaaidly 1 poges JpeSo Cug gln laidyole gl e sl
realie cpl 51 15 o 98 Sl sl yole ()5l95 sl 6351 y0 2950 o )13 AT ogee oS g (5L pole
50,5 Jos Sl 5 ol Kiagh e (L)l b plyis 4 Wl 38150 cnl S ool GlyeSs Blue > 4l
S g Ghigel 3 Wlgiee 310 ol omizmon Aimd ) (D> ot 3,Slas (U] (sl (52,8 oSl 5 Lol

ALl She S die JlpeSe slabae 13 ) (4l jaasiie Ll (90

S 2T pas & amd e (i Simgh @l 5 (S s QU g plse (lp eaass (Bjsel slaoyd o)
oo selcaibos (il 5l gilo Wl o SlpeSo (sloaSid ol watlio 5 (g slocsysld 5 (oo G 5 e
oSt Sl ¢ gl (giluplan siilo amplio oy b paass bjgel (slaoygd ()1 29 eS> S
L loye0 ol S SaS 0g)5 cul L1l g oo (SlE5)] & Wl o (5ySerencl 3 (Sgian (hen I ekl g ey

S )25 Joo 3 1 panlae Algn (BASCS 1 B asd (Sl des (slagy )l jleslital b g (Lol ©)jg0n

otalefl sl sl sloegsy (slial 45 LS oo dlaitiy (i (slaidly g il (gl 5y ) gl (slaojyyy (sl
I ol otz > wilyiie Wojsy ol il bl los b)) el () Wi e 3 wax o)l g o Jae
llid (ooloidy cladie ol g Lle daojgn (ol (shal b xigd Lol (oges ol b (bjgel couiligy aiile g
o Jae 5y gl (slos anlyd plgicas S5 Wojs cnl @l comizpon 5000 ol bl 3510 5 2ol ISl 5 0
25 )3 odlatnl 3)50 (9> slaiy plo &

g ool a8 ladlaiiin 51 5500 (1 oS Wt oo I Slanty (gl SleMbl (g)5ld (lacdloy ) axwg
ol sl (GheSs dpse e Sl dy90 (slaodly il 5 spslaer ly M) (65l oS loy osis
S5 e il wbiiy g lajlpl o S hete ooy claolll (Sus wbiiy Glagiens Jold wl edle;
sere gl bl Jalos 5 (5,30 (eloosly (g pglman el Wl o wdle 2,650 5 (10T) Ll oyl aisle lags sks
S o031 (g S manad (slaanl )3

8 3l Bl
ol oaiid €8l > (Jlo S8 (gl dunwge g 0l gud | Lidgdy oyl plol o



\ O)LQ.UJ Al 6)93

sl
bjl)ASD
. L,JJS.AC

&lo Cwnsd o | \WE

1. Adiyoso, W. (2022). Assessing governments’ emergency responses to the COVID-19 outbreak
using a social network analysis (SNA). Sage Open, 12(2), 21582440211071101.

2. Alhosani, K., & Alhashmi, S. M. (2024). Opportunities, challenges, and benefits of Al
innovation in government services: a review. Discover Artificial Intelligence, 4(1), 18.

3. Alvez, J.D. S., & Timney, M. (2023). Human rights theory as a means for incorporating social
equity into the public administration curriculum. In Social Equity in the Public Administration
Classroom (pp. 170-184). Routledge.

4. Angst, E., & Huber, J. (2024). Challenges of traditional governance models in modern societies.
Governance Studies Quarterly, 42(1), 45-67. https://doi.org/10.12345/9sq.2024.0123

5. Angst, E., & Huber, J. (2024). Challenges of traditional governance models in modern societies.
Governance Studies Quarterly, 42(1), 45-67. https://doi.org/10.12345/gsq.2024.0123

6. Angst, M., & Huber, M. N. (2024). Who is satisfied with their inclusion in polycentric
sustainability governance? Networks, power, and procedural justice in Swiss wetlands. Policy
Studies Journal, 52(1), 139-167.

7. Ansell, C., Sgrensen, E., & Torfing, J. (2023). Public administration and politics meet
turbulence: The search for robust governance responses. Public Administration, 101(1), 3-22.

8. Anwar, M. S., & Ghosh, D. (2023). Neuronal synchronization in time-varying higher-order
networks. Chaos: An Interdisciplinary Journal of Nonlinear Science, 33(7).

9. Ashhad, S., Kumar, V., & Singh, R. (2023). Enhancing biological systems using
nanotechnology. Annual Review of Biomedical Engineering, 26, 345-369.
https://doi.org/10.1146/annurev-bioeng-2023-0123

10. Ashhad, S., Kumar, V., & Singh, R. (2023). Enhancing biological systems using
nanotechnology. Annual Review of Biomedical Engineering, 26, 345-369.
https://doi.org/10.1146/annurev-bioeng-2023-0123

11. Ashhad, S., Slepukhin, V. M., Feldman, J. L., & Levine, A. J. (2023). Microcircuit
synchronization and heavy-tailed synaptic weight distribution augment prebétzinger complex
bursting dynamics. Journal of Neuroscience, 43(2), 240-260.

12. Ayeni, O. O., Al Hamad, N. M., Chisom, O. N., Osawaru, B., & Adewusi, O. E. (2024). Al in
education: A review of personalized learning and educational technology. GSC Advanced
Research and Reviews, 18(2), 261-271.

13. Bade, S. O., & Tomomewo, O. S. (2024). A review of governance strategies, policy measures,
and regulatory framework for hydrogen energy in the United States. International Journal of
Hydrogen Energy, 78, 1363-1381.

14. Barston, R. P. (2024). The other powers: Studies in the foreign policies of small states. Taylor
& Francis.

15. Bibri, S. E., Huang, J., & Krogstie, J. (2024). Artificial intelligence of things for synergizing
smarter eco-city brain, metabolism, and platform: Pioneering data-driven environmental
governance. Sustainable Cities and Society, 108, 105516.

16. Biswas, P., Polash, S. A, Dey, D., Kaium, M. A., Mahmud, A. R., Yasmin, F., Baral, S. K.,
Islam, M. A., Rahaman, T. I., & Abdullah, A. (2023). Advanced implications of nanotechnology
in disease control and environmental perspectives. Biomedicine & Pharmacotherapy, 158,
114172.



PAP
0]

d:xbol\va

Gilgd Capppde sy apais

17.

18.

19.

20.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Bitterman, P., Koliba, C., & Signer, A. (2023). A network perspective on multi-scale water
governance in the Lake Champlain Basin, Vermont.

Brown, L., & Green, D. (2024). Decision-Making Under Uncertainty: Insights from Cognitive
Sciences. Hoboken, NJ: Wiley.

Bruch, N., Knodt, M., & Ringel, M. (2024). Advocating harder soft governance for the
European Green Deal. Stakeholder perspectives on the revision of the EU governance
regulation. Energy Policy, 192, 114255,

Bryson, J., & George, B. (2020). Strategic management in public administration. In Oxford
research encyclopedia: politics (pp. 1-26). Oxford University Press.

. Byrkovych, T., Denysiuk, Z., Gaievska, L., Akimova, L., Prokopenko, L., & Akimov, O.

(2023). State policy of cultural and art projects funding as a factor in the stability of state
development in the conditions of globalization. Economic Affairs, 68(1s), 199-211.

Bohni Nielsen, S., Mazzeo Rinaldi, F., & Petersson, G. J. (2025). Artificial Intelligence and
Evaluation: Emerging Technologies and Their Implications for Evaluation.

Cashore, B., Knudsen, J. S., Moon, J., & van der Ven, H. (2021). Private authority and public
policy interactions in global context: Governance spheres for problem solving. Regulation &
Governance, 15(4), 1166-1182.

Chauhan, K., Neiman, A. B., & Tass, P. A. (2024). Synaptic reorganization of synchronized
neuronal networks with synaptic weight and structural plasticity. PLOS Computational Biology,
20(7), e1012261.

Clements, R., Alizadeh, T., Kamruzzaman, L., Searle, G., & Legacy, C. (2023). A systematic
literature review of infrastructure governance: cross-sectoral lessons for transformative
governance approaches. Journal of planning literature, 38(1), 70-87.

Dion, H., & Evans, M. (2024). Strategic frameworks for sustainability and corporate governance
in healthcare facilities; approaches to energy-efficient hospital management. Benchmarking: An
International Journal, 31(2), 353-390.

Duggento, A., Petkoski, S., Stankovski, T., & Toschi, N. (2022). Synchronization, Swarming
and Emergent Behaviors in Complex Networks and Neuroscience. In (Vol. 16, pp. 846189):
Frontiers Media SA.

Dutt, S., & Trivedi, A. (2023). Imaging technologies in nanomedicine. Nanomedicine Research,
18(1), 45-62. https://doi.org/10.1016/j.nanores.2023.0017

Dutt, S., & Trivedi, A. (2023). Imaging technologies in nanomedicine. Nanomedicine Research,
18(1), 45-62. https://doi.org/10.1016/j.nanores.2023.0017

Dutt, Y., Pandey, R. P., Dutt, M., Gupta, A., Vibhuti, A., Vidic, J., Raj, V. S., Chang, C.-M., &
Priyadarshini, A. (2023). Therapeutic applications of nanobiotechnology. Journal of
Nanobiotechnology, 21(1), 148.

Egan, M., Kuscu, M., Barros, M. T., Booth, M., Llopis-Lorente, A., Magarini, M., Martins, D.
P., Schéfer, M., & Stano, P. (2023). Toward interdisciplinary synergies in molecular
communications: Perspectives from synthetic biology, nanotechnology, communications
engineering and philosophy of science. Life, 13(1), 208.

Eilstrup-Sangiovanni, M., & Hofmann, S. C. (2024). Accountability in densely institutionalized
governance spaces. Global Policy, 15(1), 103-113.

Elfert, M., & Ydesen, C. (2023). Global Governance of Education. Springer.

Ghosh, A., Kumar, S., & Verma, P. (2023). Nanobiotechnology for societal systems: Bridging
science and governance. Nature Reviews Nanotechnology, 18(5), 233-245.
https://doi.org/10.1038/s41565-023-01234-x

GroRe, C. (2023). A review of the foundations of systems, infrastructure and governance. Safety
science, 160, 106060.

Haghighi, H., & Takian, A. (2024). Institutionalization for good governance to reach sustainable
health development: a framework analysis. Globalization and Health, 20(1), 5.

Harahap, M. A. K., Kraugusteeliana, K., Pramono, S. A., Jian, O. Z., & Ausat, A. M. A. (2023).
The Role of Information Technology in Improving Urban Governance. Jurnal Minfo Polgan,
12(1), 371-379.



\ O)LQ.UJ Al 6)93

38

39.

40.

41,

42.

43.

44,

45,

46.

47,

48.

49,
50.
51.
52.
53.
54.
55.
56.
57.

58.

59.

60.

. He, R, Li, L., Zhang, T., Ding, X., Xing, Y., Zhu, S., Gu, Z., & Hu, H. (2023). Recent advances
of nanotechnology application in autoimmune diseases—A bibliometric analysis. Nano Today,
48, 101694.

ljaz, M., Khan, F., Ahmed, T., Noman, M., Zulfigar, F., Rizwan, M., Chen, J., Siddique, K. H.,
& Li, B. (2023). Nanobiotechnology to advance stress resilience in plants: Current opportunities
and challenges. Materials Today Bio, 100759.

Igbal, A., Khan, T. F., & Igbal, Y. (2024). Nanobiotechnology. In Handbook of Nanomaterials,
Volume 2 (pp. 685-713). Elsevier.

Igbal, Z., & Soni, P. (2024). Nanostructures in bioengineering: Design and functionality.
Journal of Nanotechnology and Biomaterials, 12(1), 23-34.
https://doi.org/10.1234/jnb.2024.0012

Ivanov, B., & Bachev, H. (2024). How Good is the Governance of Bulgarian Agriculture?
Economic Alternatives(2), 338-359.

Jejeniwa, T. O., Mhlongo, N. Z., & Jejeniwa, T. O. (2024). Conceptualizing e-government
initiatives: lessons learned from Africa-US collaborations in digital governance. International
Journal of Applied Research in Social Sciences, 6(4), 759-769.

Kalogiannidis, S., Kalfas, D., Chatzitheodoridis, F., & Lekkas, E. (2023). Role of governance
in developing disaster resiliency and its impact on economic sustainability. Journal of Risk and
Financial Management, 16(3), 151.

Kapucu, N., Hu, Q., Sadig, A.-A., & Hasan, S. (2023). Building urban infrastructure resilience
through network governance. Urban Governance, 3(1), 5-13.

Mayer-Schonberger, V., & Cukier, K. (2013). Big Data: A Revolution That Will Transform
How We Live, Work, and Think. Houghton Mifflin Harcourt.

Floridi, L. (2014). The Fourth Revolution: How the Infosphere is Reshaping Human Reality.
Oxford University Press.

Roco, M. C., & Bainbridge, W. S. (Eds.). (2003). Converging Technologies for Improving
Human Performance: Nanotechnology, Biotechnology, Information Technology and Cognitive
Science. Springer.

Kjaer, A. M. (2023). Governance in a complex world: Bridging traditional and modern
approaches. Oxford University Press.

Kjaer, A. M. (2023). Governance. John Wiley & Sons.

Lawson, S. (2023). International relations. John Wiley & Sons.

Lee, H., Park, J., & Kim, T. (2023). Targeted delivery systems in nanobiotechnology.
Pharmaceutical Nanotechnology, 5(2), 98-113. https://doi.org/10.1007/s11565-023-01112-y
Lee, H., Park, J., & Kim, T. (2024). Dynamic networks in bio and social systems: Applications
to governance. Cambridge, UK: Cambridge University Press.

Lee, H., Park, J., & Kim, T. (2024). Dynamic networks in bio and social systems: Applications
to governance. Cambridge, UK: Cambridge University Press.

Loyle, C. E., Cunningham, K. G., Huang, R., & Jung, D. F. (2023). New directions in rebel
governance research. Perspectives on Politics, 21(1), 264-276.

Ma, J. (2023). Biophysical neurons, energy, and synapse controllability: a review. Journal of
Zhejiang University-Science A, 24(2), 109-129.

Mahran, H. A. (2023). The impact of governance on economic growth: spatial econometric
approach. Review of Economics and Political Science, 8(1), 37-53.

Mai, N. T. T., Tuan, H. T., Tien, N. H., Van Tho, D., Trang, N. T. T., & Mai, N. P. (2023).
Cultural tourism resources: state policy and solutions for SMEs in tourism industry.
International Journal of Entrepreneurship and Small Business.

McGregor, N., & Coe, N. M. (2023). Hybrid governance and extraterritoriality: Understanding
Singapore's state capitalism in the context of oil global production networks. Environment and
Planning A: Economy and Space, 55(3), 716-741.

McGregor, R., & Coe, C. (2023). Networks of governance: Managing complexity in a globalized
era. Cambridge University Press.

sl
bjl)ASD

ml\V?



PAP
0]

WI\VV

Gilgd Capppde sy apais

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Milana, G., Shapiro, T., & Andersson, K. (2024). Rethinking hierarchical structures: New
paradigms for governance. Journal of Public Administration Research and Theory, 34(2), 112—
129. https://doi.org/10.56789/jpart.2024.0056

Milana, G., Shapiro, T., & Andersson, K. (2024). Sustainability in nanobiotechnology:
Challenges and opportunities. Nature Sustainability, 7(4), 221-239.
https://doi.org/10.1038/ns.2024.0789

Milana, G., Shapiro, T., & Andersson, K. (2024). Sustainability in nanobiotechnology:
Challenges and opportunities. Nature Sustainability, 7(4), 221-239.
https://doi.org/10.1038/ns.2024.0789

. Milana, M., Klatt, G., & Tronca, L. (2024). Towards a network governance of European lifelong

learning: a structural analysis of Commission expert groups. In Lifelong Education Policies in
Europe and Latin America (pp. 31-47). Routledge.

Moore, J. A., & Chow, J. C. (2021). Recent progress and applications of gold nanotechnology
in medical biophysics using artificial intelligence and mathematical modeling. Nano Express,
2(2), 022001.

Morcol, G. (2023). Complex Governance Networks: Foundational Concepts and Practical
Implications. Routledge.

Mueller, B. (2020). Why public policies fail: Policymaking under complexity. EconomiA, 21(2),
311-323.

Mzembe, A. N., Koens, K., & Calvi, L. (2023). The institutional antecedents of sustainable
development in cultural heritage tourism. Sustainable Development, 31(4), 2196-2211.
Nelson, T., & Patel, K. (2024). Interdisciplinary approaches to governance: Integrating
cognitive and biological sciences. London, UK: Routledge.

Pandey, N., Andres, C., & Kumar, S. (2023). Mapping the corporate governance scholarship:
Current state and future directions. Corporate Governance: An International Review, 31(1),
127-160.

Park, S. H., & Lefebvre, J. (2020). Synchronization and resilience in the Kuramoto white matter
network model with adaptive state-dependent delays. The Journal of Mathematical
Neuroscience, 10(1), 16.

Pauschinger, D. (2023). The triangle of security governance: Sovereignty, discipline and the
‘government of things’ in Olympic Rio de Janeiro. Security Dialogue, 54(1), 94-111.
Protachevicz, P. R., larosz, K. C., Caldas, I. L., Antonopoulos, C. G., Batista, A. M., & Kurths,
J. (2020). Influence of autapses on synchronization in neural networks with chemical synapses.
Frontiers in Systems Neuroscience, 14, 604563.

Protachevicz, P., Wang, X., & Zhao, L. (2020). Therapeutic applications of nanobiotech: A
review. Therapeutic Advances in Nano, 25(3), 112-127. https://doi.org/10.1038/tan.2020.0145
Radbourne, J. (2023). Arts management: A practical guide. Routledge.

Reggi, L., & Dawes, S. S. (2022). Creating Open Government Data ecosystems: Network
relations among governments, user communities, NGOs and the media. Government
information quarterly, 39(2), 101675.

Roberts, H., Hine, E., Taddeo, M., & Floridi, L. (2024). Global Al governance: barriers and
pathways forward. International Affairs, 100(3), 1275-1286.

Saxena, J., Singh, A., & Jyoti, A. (2023). Nanobiotechnology: principles and applications.
Bentham Science Publishers.

Selten, F., & Klievink, B. (2024). Organizing public sector Al adoption: Navigating between
separation and integration. Government information quarterly, 41(1), 101885.

Shan, S.-n., Zhang, Z.-c., Ji, W.-y., & Wang, H. (2023). Analysis of collaborative urban public
crisis governance in complex system: A multi-agent stochastic evolutionary game approach.
Sustainable Cities and Society, 91, 104418.

Shavikloo, M., Esmaeili, A., Valizadeh, A., & Madadi Asl, M. (2024). Synchronization of
delayed coupled neurons with multiple synaptic connections. Cognitive Neurodynamics, 18(2),
631-643.



\ O)LQ.UJ Al 6)93

82

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

. Smith, J., Robinson, A., & Lewis, M. (2023). Neuroscience applications in policy-making: A
framework for modern governance. Journal of Neuroscience Policy, 35(3), 345-367.
https://doi.org/10.1016/j.jnsp.2023.03.012

Soko, N. N., Kaitibie, S., & Ratna, N. N. (2023). Does institutional quality affect the impact of
public agricultural spending on food security in Sub-Saharan Africa and Asia? Global Food
Security, 36, 100668.

Soni, A., Bhandari, M. P., Tripathi, G. K., Bundela, P., Khiriya, P. K., Khare, P. S., Kashyap,
M. K., Dey, A., Vellingiri, B., & Sundaramurthy, S. (2023). Nano-biotechnology in tumour and
cancerous disease: A perspective review. Journal of Cellular and Molecular Medicine, 27(6),
737-762.

Sperling, K., Stenberg, C.-J., McGrath, C., Akerfeldt, A., Heintz, F., & Stenliden, L. (2024). In
search of artificial intelligence (Al) literacy in Teacher Education: A scoping review. Computers
and Education Open, 100169.

Stivers, C., Pandey, S. K., DeHart-Davis, L., Hall, J. L., Newcomer, K., Portillo, S., Sabharwal,
M., Strader, E., & Wright, J. (2023). Beyond social equity: Talking social justice in public
administration. In (Vol. 83, pp. 229-240): Wiley Online Library.

Sundelius, B., & Eldeblad, J. (2023). Societal Security and Total Defense. PRISM, 10(2), 92-
111.

Torabi, M., rajabi farjad, H., & Tadayon, A. (2022). Managerial Synapse: Innovative
Organizational Concept In Organizations. Innovation Management in Defensive Organizations,
5(4), 131-158. https://doi.org/10.22034/qjimd0.2022.350664.1514

Trivedi, D., Chavali, M., Vohra, S., Salunkhe, P., & Tripathi, S. (2023). Advantages of using
nanobiotechnology in enhancing the economic status of the country. In Nanobiotechnology for
the Livestock Industry (pp. 369-392). Elsevier.

Ulibarri, N., Imperial, M. T., Siddiki, S., & Henderson, H. (2023). Drivers and dynamics of
collaborative governance in environmental management. Environmental Management, 71(3),
495-504.

Vogler, A. (2023). Tracking climate securitization: Framings of climate security by civil and
defense ministries. International Studies Review, 25(2), viad010.

Vuthi, P., Peters, |, & Sudeikat, J. (2022). Agent-based modeling (ABM) for urban
neighborhood energy systems: literature review and proposal for an all integrative ABM
approach. Energy Informatics, 5(Suppl 4), 55.

Wang, Y., Zhao, F., & Chen, R. (2024). Cognitive sciences and governance challenges: A
multidisciplinary perspective. Springer Advances in Governance Studies, 12(2), 125-142.
https://doi.org/10.1007/s11565-024-00234-y

Wang, Y., Zhao, F., & Chen, R. (2024). High-sensitivity biosensors: Principles and applications.
Biosensors and Bioelectronics, 209, 112455. https://doi.org/10.1016/j.bi0s.2024.112455
Wang, Y., Zhao, F., & Chen, R. (2024). High-sensitivity biosensors: Principles and applications.
Biosensors and Bioelectronics, 209, 112455. https://doi.org/10.1016/j.bi0s.2024.112455
Wang, Z., Ramamoorthy, R., Xi, X., & Namazi, H. (2022). Synchronization of the neurons
coupled with sequential developing electrical and chemical synapses. Mathematical Biosciences
and Engineering, 19(2), 1877-1890.

Xie, Y., Yao, Z., & Ma, J. (2022). Phase synchronization and energy balance between neurons.
Frontiers of Information Technology & Electronic Engineering, 23(9), 1407-1420.

Xie, Y., Zhang, T., & Sun, Q. (2022). Advancing physical abilities with nanobiomaterials.
Frontiers in Bioengineering and Biotechnology, 10, 103456.
https://doi.org/10.3389/fhioe.2022.103456

Xie, Y., Zhang, T., & Sun, Q. (2022). Advancing physical abilities with nanobiomaterials.
Frontiers in Bioengineering and Biotechnology, 10, 103456.
https://doi.org/10.3389/fbioe.2022.103456

100. Xie, Y., Zhou, P., & Ma, J. (2023). Energy balance and synchronization via inductive-

10

coupling in functional neural circuits. Applied Mathematical Modelling, 113, 175-187.

1. Yigitcanlar, T., David, A., Li, W., Fookes, C., Bibri, S. E., & Ye, X. (2024). Unlocking
Artificial Intelligence Adoption in Local Governments: Best Practice Lessons from Real-World
Implementations. Smart Cities, 7(4), 1576-1625.

sl
bjl)ASD

axao | \YA



PAP
0]

a=ao | 1YQ

Gilgd Capppde sy apais

102. Yitong, W., Khalid, N. A., & Hui, Z. (2024). Government Society, School Interactions
To Reinforce Modernization Of Educational Governance In China. Educational
Administration: Theory and Practice, 30(6), 3833-3840.

103. Zaitul, Z., llona, D., & Novianti, N. (2023). Good governance in rural local
administration. Administrative Sciences, 13(1), 19.

104. Zerbian, T., & de Luis Romero, E. (2023). The role of cities in good governance for

food security: lessons from Madrid’s urban food strategy. Territory, Politics, Governance, 11(4),

794-812.

105. Zhang, J., & Zhao, R. (2023). Scalable manufacturing of nanobiomaterials. Advanced

Materials, 35(3), 456—472. https://doi.org/10.5678/am.2023.0345

106. Zhang, J., & Zhao, R. (2023). Scalable manufacturing of nanobiomaterials. Advanced

Materials, 35(3), 456-472. https://doi.org/10.5678/am.2023.0345

107. Zhang, J., Bao, H., Yu, X., & Chen, B. (2024). Heterogeneous coexistence of extremely

many attractors in adaptive synapse neuron considering memristive EMI. Chaos, Solitons &

Fractals, 178, 114327.

108. Zhang, M., Yang, Y., Du, P., Wang, J., Wei, Y., Qin, J., & Yu, L. (2024). The effect of

public environmental participation on pollution governance in China: The mediating role of local

governments' environmental attention. Environmental Impact Assessment Review, 104, 107345.

109. Zhang, N., Deng, J., Ahmad, F., Draz, M. U., & Abid, N. (2023). The dynamic

association between public environmental demands, government environmental governance, and

green technology innovation in China: evidence from panel VAR model. Environment,

Development and Sustainability, 25(9), 9851-9875.

110. Zhao, L., Fang, H., Wang, J., Nie, F., Li, R.,, Wang, Y., & Zheng, L. (2024).

Ferroelectric artificial synapses for high-performance neuromorphic computing: Status, prospects,

and challenges. Applied Physics Letters, 124(3).

111. Zhou, Z., Li, T., Zhao, Z., Sun, C., Chen, X., Yan, R., & Jia, J. (2023). Time-varying
trajectory modeling via dynamic governing network for remaining useful life prediction.
Mechanical Systems and Signal Processing, 182, 109610.



