APPENDIX (A)
Table1. Search phrase used in each digital library
	Data base
	Search phrase

	Scopus
	TITLE-ABS-KEY(( ( ( "social network"  OR  "social networks"  OR  "social networking" )  AND  ( "community detection"  OR  "community discovery"  OR  "community recognition"  OR  "community search"  OR  "community identification" )  AND  ( "machine learning"  OR  "supervised learning"  OR  "unsupervised learning"  OR  "semi-supervised learning"  OR  "reinforcement learning"  OR  "ensemble learning"  OR  "instance-based learning" ) ) ))

	IEEE(Abstract) search
	(("Abstract": "social network" OR "social networks" OR "social networking" ) AND ("Abstract": "community detection" OR "community discovery" OR "community recognition" OR "community search" OR "community identification" ) AND ("Abstract": "machine learning" OR "supervised learning" OR "unsupervised learning" OR "semi-supervised learning" OR "reinforcement learning" OR "ensemble learning" OR "instance-based learning" ))

	IEEE(Title) search
	("Document Title": "social network"  OR  "social networks"  OR  "social networking") AND ("Document Title": "community detection"  OR  "community discovery"  OR  "community recognition"  OR  "community search"  OR  "community identification")  AND ("Document Title": "machine learning"  OR  "supervised learning"  OR  "unsupervised learning"  OR  "semi-supervised learning"  OR  "reinforcement learning"  OR  "ensemble learning"  OR  "instance-based learning")

	 IEEE (keywords ) search
	("Author Keywords": "social network"  OR  "social networks"  OR  "social networking") AND ("Author Keywords": "community detection"  OR  "community discovery"  OR  "community recognition"  OR  "community search"  OR  "community identification")  AND ("Author Keywords": "machine learning"  OR  "supervised learning"  OR  "unsupervised learning"  OR  "semi-supervised learning"  OR  "reinforcement learning"  OR  "ensemble learning"  OR  "instance-based learning")

	 Web of Knowledge /WoS
	TS=(( "social network"  OR  "social networks"  OR  "social networking" )  AND  ( "community detection"  OR  "community discovery"  OR  "community recognition"  OR  "community search"  OR  "community identification" )  AND  ( "machine learning"  OR  "supervised learning"  OR  "unsupervised learning"  OR  "semi-supervised learning"  OR  "reinforcement learning"  OR  "ensemble learning"  OR  "instance-based learning" ))

	ACM
	( ( ( "social network" OR "social networks" OR "social networking" ) AND ( "community detection" OR "community discovery" OR "community recognition" OR "community search" OR "community identification" ) AND ( "machine learning" OR "supervised learning" OR "unsupervised learning" OR "semi-supervised learning" OR "reinforcement learning" OR "ensemble learning" OR "instance-based learning" ) ) ) 

	Springer

	( "social network" OR "social networks" OR "social networking" ) AND ( "community detection" OR "community discovery" OR "community recognition" OR "community search" OR "community identification" ) AND ( "machine" OR "supervised" OR "unsupervised" OR "semi-supervised" OR "reinforcement" OR "ensemble" OR "instance-based" OR "learning" OR "clustering" OR "deep" OR "regularization") 




Table2. Metrics /parameters rarely used to distinguish communities in social networks
	Metric
	ID
	#
	Metric
	ID
	#

	Degree [footnoteRef:1]  [1:  Similar metrics: Max degree[A32], Mean degree [A32], Average degree[A44], Influence degree[A151]] 

	A17, A32, A39, A40, A44, A55, A77, A151, A159
	9
	Covariance
	A33
	1

	      Purity measure/Purity index
	A21, A30, A45, A86, A124, A128, A130, A202, A212
	9
	Entropy-based density criterion
	A33  
	1

	Average entropy
	A14, A20, A30, A35, A84, A124, A128, A200
	8
	Adamic Adar (AA)
	A34
	1

	Distance[footnoteRef:2] [2:  Similar : Euclidean distances/average geodesic distance] 

	A3, A5, A13, A32, A42, A76, A92, A232
	8
	Omega Index 
	 A83
	1

	Betweenness Centrality
	A17, A32, A39, A55, A77, A107, A159, A230 
	8
	Resource Allocation (RA) 
	A34
	1

	Closeness centrality 
	A17, A32, A40, A55, A77, A159, A230 
	7
	Preferential Attachment (PA)
	A34
	1

	Clustering coefficient
	A40, A44, A61, A70, A77, A230 
	6
	Kullback-Leibler divergence
	A46
	1

	Speed-up
	A125, A148, A167, A168, A179
	5
	Mean Squared Error (MSE)
	A81
	1

	Similarity of common neighbors
	A22, A34, A160, A195
	4
	Delivery ratio
	A62
	1

	Silhouette
	A33, A74, A156, A220 
	4
	G-measure (G)
	A108
	1

	Davies Bouldin index: DBI
	A33, A74, A220 
	3
	False positive rate
	A38
	1

	Area under Precision-Recall Curve
	A7, A79, A80
	3
	Reciprocity
	A77
	1

	Support
	A9, A19, A66
	3
	Pointwise Mutual Information (PMI) 
	A60
	1

	Average Path Length (APL)
	A40, A44
	2
	V-measure (V-MES) 
	A1
	1

	Average Coverage
	A82, A116
	2
	Homogeneity (HOMO)
	A1
	1

	Variation of information (VI)
	A94, A232
	2
	Completeness (COMP)
	A1
	1

	Participation coefficient
	A77, A230 
	2
	Sum of squared error (SSE)
	A25
	1

	Eigen centrality[A32]/Gaussian weight eigenvalue[A49]
	A32, A49
	2
	Connected users share
	A32
	1

	Z-score
	A70, A77
	2
	Separability
	A70
	1

	Connected components
	A32, A143
	2
	Generalized normalized mutual information (GNMI) 
	A110
	1

	Triangle participation ratio
	A76, A94
	2
	User Influence Weighted DCG (UIWDCG) score
	A79
	1

	Mean Absolute Error
	A31, A81
	2
	Influence spread
	A87
	1

	Specificity
	A82, A164
	2
	Mean Average Precision (MAP)
	A84
	1

	Latency
	A62, A170
	2
	Average KL divergence
	A126
	1

	Error rate
	A72, A214
	2
	Function loss
	A68
	1

	Conviction
	A9
	1
	Lift score
	A9
	1

	Fowlkes-Mallows Index (FMI)
	A23
	1
	scalability
	A167
	1

	Confidence 
	A9
	1
	Receiving Operating Character (ROC) Curves
	A80
	1

	Percentage of active nodes in diffusion period
	A26
	1
	
	
	


Table3. Datasets rarely used for community detection of social networks in the literature
	[bookmark: _Hlk133620767]Dataset
	#
	ID
	Dataset
	#
	ID

	[bookmark: _Hlk134114504]Les Misérables
	9
	A1, A54, A64, A83, A91, A117, A182, A184 A189
	Coil20(Columbia Object Image Library)
	1
	A47

	Girvan-Newman (GN) 
	9 
	A12, A94, A114, A121, A157, A171, A183, A202, A208
	Rugby
	1
	A30

	Epinions
	8
	A42, A43, A59, A82, A83, A90, A164, A172
	Infectious SocioPatterns (Inf. Pattern) 
	1
	A51

	SINA Weibo
	8
	A22, A48, A50, A69, A91, A103 A140, A186
	Disney Movies and Films
	1
	A14

	Flickr
	8
	A34, A44, A99, A101, A123, A180, A188, A231
	human-BNU
	1
	A145

	Blog Catalog 
	7
	A24, A27, A89, A101, A123, A139, A141
	Ca-hepth/High-energy theory collaborations
	1
	A64

	WebKB
	7
	A14, A54, A68, A85, A96, A110, A217
	 simulated environment using Heat Capacity Mapping Mission (HCMM)
	1
	A26

	E-mail network URV (University Rovira i Virgili
	7
	A21, A91, A100, A182, A187, A191, A192
	bio-grid-human/ BioGRID
	1
	A145

	Caltech
	5
	A45, A73, A89, A114, A147
	FLY network
	1
	 A230

	Protein-Protein interaction (PPI) 
	5
	A28, A114, A115, A139, A145
	Ning lab (225 subnetworks)
	1
	A70

	Ca-CondMat /Cond-mat
	5
	A10, A64, A181, A191, A229 
	Krackhardt Kite
	1
	A9

	Google PLUS
	5
	A66, A114, A116, A128, A172
	Brexit data in Reddit datasets
	1
	A112

	Arenas-pgp(Pretty Good Privacy)
	5
	A33, A83, A182, A183, A187
	InVS13/ InVS15
	1
	A81

	SocioPatterns primary school
	4
	A83, A125, A154, A243
	Cit-HepPh
	1
	A145

	Ca-AstroPh/ArXiv-AstroPh
	4
	A10, A139, A181, A184
	bio-human-gene 
	1
	A145

	Douban
	4
	A53, A82, A87, A164
	UNSW-NB15
	1
	A195

	ca-HepPh/ Arxiv HEP-PH Collaboration
	4
	A10, A133, A145, A181
	Newsfullness
	1
	A90

	Internet-Industry-Partnership  
	4
	A19, A73, A119 , A237
	DataCo Smart Supply Chain
	1
	A220 

	Friendship
	4
	A121, A212, A237, A238
	KDD'99
	1
	A116

	Standard Iris data
	3
	A5, A149, A158
	Deezer
	1
	A102

	Yeast
	3
	A95, A149, A185
	Foursquare
	1
	A160

	Cit-hepth 
	3
	A10, A155, A145
	VKontakte. Data collection
	1
	A32

	Slashdot
	3
	A43, A90, A145
	NIPS papers
	1
	A68

	UAI2010
	3
	A96, A110, A221
	Terrorists’ relation
	1
	A19

	ArXiv-GrQc
	3
	 A83, A139, A145
	Uk-2007-05
	1
	A104

	Friendster
	3
	A29, A70, A174
	Nodobo 
	1
	A51

	Hamsterster
	3
	A21, A82, A164
	IARadoslaw Email
	1
	A81

	Spatial C. elegans	
	3
	A41, A182, A212 
	American revoln
	1
	A1

	Ecoli 
	3
	A149, A184, A204
	Zebra
	1
	A1

	Highland tribes
	2
	A1 , A225
	Windsurfers
	1
	A1

	World trade from Pajek dataset
	2
	A73, A238
	Telecom operator
	1
	A77

	WeddellSea
	2
	A73, A238
	ISCX-IDS 2012(emulated network environment)
	1
	A195

	Arnetminer 
	2
	A15, A45
	Advocacy
	1
	A4

	Road: (road-euroroad )
	2
	A145, A152
	Internet Movie Script Database (IMSDb) 
	1
	A17

	DNC Email (Democratic National Committee email
	2
	A81, A145
	political science students Nebraska 
	1
	A111

	Bitcoin Historical
	2
	A82, A164
	WEB-UK-2002-ALL
	1
	A104

	Peer to Peer Lending
	2
	A83, A145
	Arizona State University (blogger network)
	1
	A5

	Irvine message
	2
	A7, A51
	Brighkite 
	1
	A136

	Olympics history
	2
	A30, A86
	Train bombing
	1
	A1

	BLOGGER dataset in UCI Machine Learning Database
	2
	A5, A167
	Algerian newspaper Arabic dataset ( El Chourouk”, “El Khabar”, “Echaab” and “El Fadjr) 
	1
	A16

	ARFF file in weka 
	2
	A34, A67
	The football club from European football league 
	1
	A97

	COLLAB
	2
	A44, A115
	ABC-Dataset
	1
	A4

	ArXiv
	2
	A73, A145
	InfoVis 2004 contest
	1
	A71

	TM1, TM2, TM3from the 20NewsGroup-18828 dataset in weka
	2
	A35, A124
	Predator-Prey 
	1
	A73

	Rice Image 
	2
	A73, A89
	Malaria
	1
	A73

	Internet AS (Autonomous systems) Router Graphs
	2
	A155, A185
	Ego-Comm 
	1
	A81

	Renren
	2
	A91, A103
	Patent citation
	1
	A73

	MNIST 
	2
	A113, A118
	Advogato
	1
	A78

	PoliticsUK
	2
	A30, A86
	DIMACS benchmark
	1
	A190

	IMDB Dataset of Movie Reviews
	2
	A153, A200
	Petster-hamster
	1
	A136

	Reality Mining Bluetooth Scan Data
	2
	A62, A155
	Human contact data among 100 students of the Massachusetts Institute of Technology (GMIT)
	1
	A7

	NCAA college-football network
	2
	A74, A129
	simulated SBM
	1
	A58

	Adjnoun
	2
	A182, A193
	Manufacturing Industry Email List
	1
	A51

	MovieLens
	1
	A113
	Vertebral Column 
	1
	A149

	Skype
	1
	A137
	Math Overflow temporal network
	1
	A154

	Gowalla
	1
	A116
	CIC-IDS 2018
	1
	A195

	Call Detail Record (CDR)
	1
	A151
	AMine
	1
	244

	Public_figure(Pubfig)
	1
	A117
	Reactome Pathway
	1
	A132

	patients-drugs dataset
	1
	A120
	Freebase
	1
	A244


Table 4. Detail of approaches used for community detection in social networks in recent years delimited by machine learning types
	Machine learning type: non-overlap
	ID
	Year
	Machine learning type: non-overlap
	ID
	Year
	Machine learning type: non-overlap
	ID
	Year

	Unsupervised    
	A115
	2007
	Unsupervised    
	A45
	2019
	Semi supervised    
	A198
	2022

	Unsupervised    
	A124
	2010
	Unsupervised    
	A53
	2019
	Semi supervised    
	A201
	2022

	Unsupervised    
	A144
	2010
	Unsupervised    
	A55
	2019
	Reinforcement 
	A172
	2022

	Semi supervised     
	A151
	2010
	Unsupervised    
	A105
	2019
	Reinforcement 
	A190
	2022

	Supervised      
	A101
	2011
	Unsupervised    
	A114
	2019
	Unsupervised
	A175
	2022

	Semi supervised     
	A77
	2011
	Unsupervised    
	A116
	2019
	Unsupervised
	A188
	2022

	Unsupervised    
	A13
	2012
	Unsupervised    
	A119
	2019
	Unsupervised
	A189
	2022

	Unsupervised    
	A74
	2012
	Semi supervised    
	A10
	2019
	 Unsupervised
	A193
	2022

	Unsupervised    
	A133
	2012
	Semi supervised    
	A118
	2019
	Unsupervised
	A195
	2022

	Unsupervised    
	A143
	2012
	Semi supervised    
	A121
	2019
	Unsupervised
	A200
	2022

	Unsupervised    
	A144
	2012
	Deep    
	A99
	2019
	Deep
	A177
	2022

	Supervised     
	A54
	2013
	Deep    
	A112
	2019
	Deep
	A179
	2022

	Supervised    
	A106
	2013
	Deep    
	A130
	2019
	Deep
	A182
	2022

	Unsupervised    
	A6
	2013
	Deep    
	A139
	2019
	Deep
	A194
	2022

	Semi supervised     
	A18
	2013
	Supervised    
	A88
	2020
	Deep
	A199
	2022

	Semi supervised    
	A67
	2013
	Unsupervised    
	A32
	2020
	Ensemble
	A180
	2022

	Semi supervised    
	A127
	2013
	Un supervised    
	A47
	2020
	Supervised 
	A185
	2022

	Semi supervised 
	A155
	2013
	Un supervised    
	A48
	2020
	Supervised
	A186
	2022

	Ensemble     
	A104
	2013
	Un supervised    
	A58
	2020
	Supervised
	A196
	2022

	Supervised     
	A109
	2014
	Semi supervised    
	A19
	2020
	Supervised
	A197
	2022

	Unsupervised     
	A49
	2014
	Semi supervised    
	A85
	2020
	Semi supervised    
	A202
	2023 

	Unsupervised    
	A92
	2014
	Semi supervised    
	A145
	2020
	Semi supervised    
	A205
	2023

	Semi supervised    
	A15
	2014
	Deep    
	A1
	2020
	Semi supervised    
	A216
	2023

	Semi supervised    
	A27
	2014
	Deep    
	A8
	2020
	Semi supervised    
	A226
	2023

	Supervised    
	A50
	2015
	Deep    
	A30
	2020
	Semi supervised
	A232
	2023

	Unsupervised    
	A3
	2015
	Deep    
	A31
	2020
	Deep
	A203
	2023

	Unsupervised    
	A5
	2015
	Deep    
	A40
	2020
	Deep
	A207
	2023

	Unsupervised    
	A136
	2015
	Deep    
	A75
	2020
	Deep
	A210
	2023

	Semi supervised     
	A51
	2015
	Deep    
	A80
	2020
	Deep
	A212
	2023

	Semi supervised    
	A100
	2015
	Deep    
	A84
	2020
	Deep
	A213
	2023

	Ensemble     
	A35
	2015
	Ensemble    
	A61
	2020
	Deep
	A215
	2023

	Supervised     
	A17
	2016
	Ensemble    
	A82
	2020
	Deep
	A218
	2023

	Unsupervised    
	A159
	2016
	Reinforcement    
	A98
	2020
	Deep 
	A221
	2023

	Semi supervised    
	A149
	2016
	Reinforcement    
	A132
	2020
	Deep 
	A222
	2023

	Unsupervised    
	A14
	2017
	Supervised    
	A73
	2021
	Deep 
	A234
	2023

	Unsupervised    
	A152
	2017
	Supervised    
	A76
	2021
	Deep
	A228
	2023

	Semi supervised    
	A134
	2017
	Un supervised    
	A4
	2021
	Unsupervised    
	A204
	2023

	Deep     
	A110
	2017
	Un supervised    
	A9
	2021
	Unsupervised 
	A208
	2023

	Deep     
	A147
	2017
	Un supervised    
	A56
	2021
	Unsupervised
	A217
	2023

	Supervised    
	A44
	2018
	Un supervised    
	A64
	2021
	Unsupervised
	A220
	2023

	Un supervised    
	A2
	2018
	Un supervised    
	A95
	2021
	Unsupervised    
	 A224
	2023

	Un supervised    
	A20
	2018
	Un supervised    
	A167
	2021
	Unsupervised   
	A225
	2023

	Un supervised    
	A52
	2018
	Un supervised    
	A170
	2021
	Unsupervised
	A227
	2023

	Un supervised    
	A60
	2018
	Deep    
	A23
	2021
	Unsupervised   
	A229
	2023

	Un supervised    
	A62
	2018
	Deep    
	A37
	2021
	Unsupervised
	A231
	2023

	Un supervised    
	A87
	2018
	Deep    
	A81
	2021
	Unsupervised
	A235
	2023

	Un supervised    
	A122
	2018
	Deep    
	A125
	2021
	Reinforcement    
	A233
	2023

	Unsupervised    
	A129
	2018
	Deep
	A169
	2021
	Semi supervised    
	A237
	2024

	Deep    
	A94
	2018
	Ensemble    
	A164
	2021
	Semi supervised    
	A241
	2024

	Deep    
	A113
	2018
	Semi supervised    
	 A171
	2022
	Deep
	A239
	2024

	Ensemble     
	A7
	2018
	Semi supervised    
	A173
	2022
	Deep
	A242
	2024

	Supervised    
	A16
	2019
	Semi supervised    
	A174
	2022
	Deep 
	A244
	2024

	Supervised  
	A107
	2019
	 Semi supervised    
	A176
	2022
	Unsupervised  
	A238
	2024

	Supervised    
	A135
	2019
	Semi supervised    
	A183
	2022
	Unsupervised  
	A245
	2024

	Un supervised    
	A26
	2019
	Semi supervised    
	A184
	2022
	Unsupervised  
	A246
	2024

	Un supervised    
	A43
	2019
	Semi supervised    
	A191
	2022
	
	
	

	Machine learning type: Overlap
	ID
	Year
	Machine learning type: Overlap
	ID
	Year
	Machine learning type: Overlap
	ID
	Year

	Unsupervised    
	A36
	2009
	Unsupervised    
	A69
	2017
	Unsupervised      
	A24
	2021

	Unsupervised      
	A138
	2010
	Unsupervised    
	A89
	2017
	Unsupervised    
	A90
	2021

	Unsupervised    
	A28
	2011
	Unsupervised      
	A123
	2017
	Unsupervised    
	A141
	2021 

	Unsupervised    
	A160
	2012
	Unsupervised      
	A157
	2017
	Unsupervised
	A165
	2021

	Semi supervised    
	A46
	2012
	Supervised    
	A128
	2018
	Semi supervised    
	A161
	2021

	Semi supervised    
	A83
	2012
	Semi supervised    
	A41
	2018
	Semi supervised    
	A162
	2021

	Semi supervised    
	A153
	2012
	Semi supervised    
	A72
	2018
	Semi supervised    
	A163
	2021

	Instance base    
	A97
	2013
	Semi supervised    
	A131
	2018
	Semi supervised    
	A166
	2021

	Unsupervised    
	A59
	2013
	Semi supervised    
	A140
	2018
	Semi supervised    
	A168
	2021

	Unsupervised      
	A93
	2013
	Deep
	A96
	2018
	Semi supervised    
	A187 
	2022

	Supervised    
	A34
	2014
	Unsupervised    
	A38
	2018
	Unsupervised
	A178
	2022

	Semi supervised    
	A103
	2014
	Unsupervised    
	A79
	2018
	Unsupervised
	A181
	2022

	Unsupervised    
	A12
	2014
	Unsupervised      
	A150
	2018
	Instance based
	A192 
	2022

	Unsupervised    
	A29
	2014
	Supervised    
	A39
	2019 
	Deep
	A211
	2023

	Unsupervised    
	A57
	2014
	Supervised
	A42
	2019
	Unsupervised 
	A209
	2023

	Supervised     
	A137
	2015
	Ensemble      
	A120
	2019
	Unsupervised
	A214
	2023

	Unsupervised     
	A70
	2015
	Unsupervised    
	A33
	2019
	Supervised 
	A206
	2023

	Supervised    
	A25
	2016
	Unsupervised      
	A102
	2019
	Instance based 
	A219 
	2023

	Semi supervised    
	A91
	2016
	Unsupervised      
	A117
	2019
	Unsupervised 
	A223
	2023

	Ensemble     
	A66
	2016
	Semi supervised     
	A154
	2020
	Unsupervised   
	A230
	2023

	Unsupervised    
	A148
	2016
	Deep     
	A78
	2020
	Deep
	A236
	2023

	Supervised     
	A111
	2017
	Deep     
	A108
	2020
	Unsupervised
	A240
	2024

	semi supervised    
	A63
	2017
	Unsupervised
	A11
	2020
	Deep
	A243
	2024

	Semi supervised    
	A86
	2017
	Unsupervised 
	A65
	2020
	
	
	

	Ensemble     
	A142
	2017
	Unsupervised    
	A156
	2020
	
	
	

	Machine learning type: Hidden
	ID
	Year
	Machine learning type: Hidden
	ID
	Year
	Machine learning type: Hidden
	ID
	Year

	Supervised 
	A158
	2005
	Instance base 
	A71
	2013
	Unsupervised 
	A22
	2015

	Unsupervised 
	A68
	2011
	Deep 
	A126
	2014
	Unsupervised 
	A21
	2020







Table5. The references used different metrics distinguished by each type of community detection (Non-overlap, Overlap, Hidden) in social networks
	Metric
	References of
type Non-overlap
	References of
type Overlap
	References of type Hidden

	NMI 
	A1, A6, A8, A10, A18, A23, A30, A35, A43, A45, A47, A48, A53, A54, A56, A58, A64, A73, A74, A75, A84, A94, A95, A100, A106, A110, A114, A115, A116, A119, A121, A125, A129, A132, A134, A139, A147, A152, A169, A171, A174, A175, A176, A179, A183, A184, A186, A188, A189, A191, A193, A194, A199, A200, A201, A202, A204, A207, A208, A212, A213, A215, A216, A217, A218, A221, A222, A224, A225, A226, A227, A228, A229, A231, A232, A233, A234, A235, A237, A238, A241, A242, A244, A245
	A11, A12, A29, A33, A41, A46, A63, A65, A69, A72, A78, A83, A86, A89, A91, A93, A96, A103, A108, A117, A120, A123, A128, A138, A140, A141, A142, A154, A157, A161, A162, A163, A165, A166, A168, A178, A181, A192, A209, A211, A214, A223, A236, A240, A243
	A21, A68

	Modularity
	A1, A2, A4, A6, A9, A10, A13, A14, A18, A32, A37, A43, A48, A49, A52, A53, A54, A55, A56, A61, A64, A74, A75, A77, A92, A94, A100, A104, A115, A116, A119, A122, A125, A127, A129, A132, A133, A134, A152, A155, A159, A164, A175, A179, A182, A186, A189, A191, A193, A197, A204, A207, A208, A212, A216, A217,A218 , A224, A225, A227, A229, A233, A237, A239,A241, A246
	 A12, A41, A42, A65, A69, A78, A91, A97, A102, A117, A128, A138, A141, A142, A166, A168, A178, A192, A209, A230, A243
	A22, A71

	F-measure 
	A16, A19, A30, A35, A40, A45, A50, A61, A67, A73, A81, A88, A95, A101, A109, A110, A113, A116, A118, A124, A129, A135, A139, A145, A164, A173, A177, A180, A188, A191, A196, A198, A199, A200, A205, A210, A213, A224, A234, A242, A244
	A29, A36, A38, A39, A70, A78, A83, A89, A90, A96, A102, A108, A123, A140, A141, A150, A153, A161, A162, A166, A211, A219, A236, A240
	-

	Running time 
	A10, A26, A48, A52, A61, A64, A74, A87, A98, A99, A104, A105, A122, A124, A125, A144, A145, A151, A152, A170, A172, A176, A189, A190, A191, A203, A210, A215, A217, A218, A224, A241, A242
	A12, A29, A33, A41, A63, A69, A83, A91, A102, A120, A128, A138, A140, A148, A154, A157, A163, A165, A168, A187, A192, A223
	A22 

	Accuracy 
	A7, A19, A20, A27, A30, A40, A43, A61, A64, A67, A80, A82, A85, A94, A99, A100, A101, A110, A112, A113, A114, A118, A121, A135, A145, A149, A164, A169, A188, A199, A215, A218, A221, A222, A224, A234, A235, A238, A242, A245
	A25, A28, A34, A42, A59, A63, A91, A96, A111, A131, A140, A165, A168, A206, A211, A219
	A68, A158

	Precision
	A16, A19, A30, A35, A50, A56, A61, A67, A82, A84, A113, A135, A136, A145, A164, A173, A177, A180, A191, A205, A207, A210
	A25, A34, A36, A38, A39, A79, A90, A108, A138, A153, A161, A219 
	-

	Recall
	A16, A19, A30, A35, A50, A56, A61, A82, A113, A135, A145, A164, A173, A177, A180, A191, A205, A207, A210 
	A24, A34, A36, A38, A90, A108, A111, A153, A161, A219 
	-

	[bookmark: _Hlk147247100] ARI
	A1, A58, A98, A116, A125, A175, A189, A193, A199, A200, A202, A212, A213, A215, A216, A226, A228, A229, A232, A244
	A65, A141, A161, A162, A209, A211, A243
	

	AUCROC
	A7, A19, A51, A67, A81, A106, A139, A146, A185, A203, A244
	A25, A34, A39, A93, A137
	-

	Jaccard 
	A7, A47, A98, A110, A130, A165, A198, A205 
	A33, A34, A46, A96, A153, A154
	-

	Conductance
	A55, A94, A116, A118, A231
	A70, A78, A89, A123, A150, A154, A166
	-

	Density 
	A20, A32, A55, A76, A124
	 A57, A59, A70, A154
	A22



Table6. The references used different datasets distinguished by each type of community detection (Non-overlap, Overlap, Hidden) in social networks
	Dataset
	References of
type non-overlap
	References of
type Overlap
	References of type Hidden

	LFR
	A31, A56, A64, A74, A84, A94, A95, A105, A116, A118, A119, A121, A127, A129, A134, A139, A152, A175, A176, A182, A183, A184, A189, A191, A193, A204, A207, A208, A212, A213, A215, A216, A217, A218, A237
	A11, A12, A33, A41, A63, A65, A72, A78, A83, A89, A91, A93, A103, A117, A140, A163, A165, A166, A178, A181, A192, A209, A214, A240 
	-

	Karate Club
	A1, A2, A6, A9, A47, A49, A52, A53, A54, A56, A64, A75, A82, A94, A100, A115, A119, A125, A127, A129, A132, A133, A134, A176, A179, A182, A183, A184, A189, A191, A193, A196, A204, A207, A208, A215, A216, A224, A226, A227, A229 , A231, A233, A237, A239, A241
	A12, A28, A33, A41, A57, A72, A83, A86, A97, A117, A138, A142, A148, A162, A178, A192, A209, A240, A243
	-

	American College Football
	A6, A8, A30, A47, A52, A53, A54, A56, A64, A75, A115, A125, A132, A134, A174, A176, A179, A182, A183, A184, A189, A191, A193, A204, A207, A208, A215, A216, A225, A227, A229, A231, A232, A233, A237, A239, A241
	  A12, A33, A41, A83, A86, A89, A117, A128, A138, A142, A148, A162, A178, A192, A209, A240, A243
	A21

	Dolphin
	A1, A6, A8, A47, A49, A53, A54, A64, A75, A82, A100, A119, A121, A125, A129, A132, A133, A134, A152, A176, A179, A182, A183, A184, A189, A191, A196, A204, A208, A215, A216, A225, A226, A227, A229 , A237, A241
	A12, A33, A41, A57, A83, A86, A117, A142, A162, A178, A192, A209, A240, A243
	-

	Facebook
	A3, A16, A19, A23, A45, A55, A64, A80, A82, A92, A98, A106, A114, A119, A122, A125, A135, A136, A145, A147, A152, A164, A172, A176, A177, A205, A207, A208, A216, A224, A238, A239, A246
	A12, A25, A39, A46, A63, A66, A89, A96, A102, A117, A120, A128, A163, A223
	-

	DBLP
	A14, A48, A61, A73, A74, A84, A95, A100, A106, A116, A118, A143, A145, A152, A174, A177, A183, A191, A198, A199, A200, A205, A216, A224, A228, A231, A239, A244
	A25, A29, A36, A63, A70, A89, A123, A131, A150, A163, A165, A166, A168, A181, A211, A214 
	A158

	Twitter
	A4, A13, A18, A20, A31, A40, A55, A60, A67, A76, A80, A88, A107, A109, A112, A135, A159, A170, A172, A173, A201, A203, A205, A221, A222, A246
	A33, A38, A39, A46, A79, A96, A108, A128, A140, A156, A160, A161, A163, A206, A219, A223, A240 
	A126 

	pollbooks
	A1, A6, A8, A47, A52, A53, A54, A56, A64, A85, A100, A119, A121, A125, A132, A176, A179, A182, A183, A184, A189, A191, A193, A196, A207, A215, A216, A226, A227, A229, A232, A237, A241
	 A86, A89, A91, A117, A162, A178, A209, A240, A243
	-

	Cora
	A14, A19, A23, A85, A94, A110, A113, A118, A121, A125, A139, A169, A175, A185, A188, A194, A202, A205, A207, A210, A213, A217, A221, A224, A234, A235, A237, A238, A242, A245
	A96, A141, A211, A236, A243
	-

	Amazon
	A14, A95, A118, A119, A152, A174, A177, A183, A191, A198, A200, A205, A228, A235, A239
	A29, A63, A70, A83, A150, A153, A163, A165, A166, A168, A187, A214, A236
	-

	Email/ ENRON
	A7, A14, A37, A85, A136, A144, A146, A164, A183, A184, A191, A228, A229 
	A41, A59, A63, A83, A93, A142
	A68

	Citeseer
	A14, A19, A23, A45, A85, A110, A118, A121, A125, A169, A185, A188, A194, A207, A210, A213, A221, A224, A234, A237, A242, A245
	A36, A96, A236, A243
	-

	Polbog
	A8, A47, A56, A64, A73, A94, A124, A125, A174, A179, A182, A184, A185, A193, A207, A215, A237, A241
	A86, A89, A243
	-

	YouTube
	A84, A95, A98, A116, A118, A152, A174, A183, A191, A235
	A29, A34, A89, A163, A165, A168, A181, A214 
	-

	LiveJournal
	A95, A100, A104, A118, A152, A174, A191, A198, A205
	A29, A34, A70, A89, A165, A168, A181, A214 
	-

	Wikipedia
	A17, A43, A49, A114, A139, A145, A172, A200, A213, A231, A234, A242
	A123, A140, A141, A168, A187, A240 
	A21

	Email-Eu-Core
	A48, A64, A82, A98, A130, A132, A145, A164, A183, A207
	A65, A168, A240 
	-

	Orkut
	A84, A95, A174, A191, A235
	 A29, A34, A70, A89, A163, A165, A181
	-

	NetScience
	A54, A183, A184, A191, A196, A197, A229 
	A33, A39, A41, A91, A162
	

	Power grid
	A54, A134, A182, A183, A184, A185, A189, A191, A193, A228, A229 
	A117, A166
	-

	Jazz musicians
	 A64, A176, A182, A184, A193
	A41, A178, A181, A192
	A21

	PubMed
	A19, A23, A94, A110, A118, A169, A210, A213, A217, A221, A234, A242, A245
	A96, A236, A243
	-



Table 7. The final set of  quality assessment results
	Row
	Title of document
	M1
	M2
	M3
	M4
	M5
	M6
	M7
	M8
	M9
	M10
	M11
	M12
	M13
	Overall Score

	A1
	Community Detection Clustering via Gumbel Softmax
	0.5
	0.5
	0.75
	0.75
	0.75
	0.75
	1
	1
	1
	0.5
	0.25
	0.25
	0.5
	8.5

	A2
	Community Detection in Online Social Network Using Graph Embedding and Hierarchical Clustering
	0.5
	0.75
	0.5
	1
	0.5
	0.75
	0.75
	0.25
	0.25
	0.5
	0.25
	0.25
	0.25
	6.5

	A3
	Empirical Evaluation of Different Feature Representations for Social Circles Detection
	0.75
	0.75
	0.5
	1
	1
	0.75
	0.5
	0.75
	0.5
	0.25
	0.75
	0.25
	0.25
	8

	A4
	Taking a Close Look at Twitter Communities and Clusters
	1
	0.5
	0.5
	0.75
	0.75
	0.5
	0.5
	1
	1
	0.75
	0.5
	0.25
	0.25
	8.25

	A5
	An Empirical Study of Some Particle Swarm Optimizer Variants for Community Detection
	0.5
	0.5
	0. 5
	0.75
	0.5
	0. 5
	0.5
	0.5
	1
	0.25
	0.25
	0.25
	0.5
	6.5

	A6
	Detecting Community Structures in Social Networks with Particle Swarm Optimization
	0.75
	0.5
	0.75
	1
	0.5
	0.75
	0.75
	1
	1
	0.5
	0.25
	0.5
	0.25
	8.5

	A7
	Evolutionary Community Mining for Link Prediction in Dynamic Networks
	0.75
	1
	1
	0.75
	0.75
	1
	0.25
	1
	1
	0.75
	0.25
	0.5
	0.25
	9.25

	A8
	Community Detection in Social Networks Using Deep Learning
	0.5
	0.5
	0.75
	0.75
	0.5
	0.75
	0.5
	0.75
	1
	0.5
	0.75
	0.75
	0.25
	8.25

	A9
	A Novel Approach of Community Detection Using Association Rules Learning: Application to User’s Friendships of Online Social Networks 
	0.75
	0.75
	1
	0.5
	0.5
	 0.5
	0.5
	0.75
	0.75
	0.5
	0.25
	0.25
	0.25
	7.25

	A10
	Research on a large-scale community detection algorithm based on non-weighted graph
	1
	0.75
	0.75
	0.75
	0.75
	1
	0.75
	0.75
	1
	1
	1
	0.25
	1
	10.75

	A11
	Overlapping Community Detection Using Multi-objective Approach and Rough Clustering
	1
	0.75
	0.75
	0.75
	0.75
	0.75
	0.75
	1
	0.5
	1
	0.5
	0.25
	0.25
	9

	A12
	BNEM: a fast community detection algorithm using generative models
	0.75
	0.5
	0.75
	1
	0.75
	1
	0.5
	0.75
	1
	1
	0.25
	0.25
	0.75
	9.25

	A13
	Community Extraction Based on Topic-Driven-Model for Clustering Users Tweets
	0.75
	0.5
	0.75
	0.75
	0.75
	0.75
	0.25
	0.25
	0.5
	0.25
	0.25
	0.5
	0.25
	6.5

	A14
	Joint Weighted Nonnegative Matrix Factorization for Mining Attributed Graphs
	0.75
	0.75
	0.5
	0.75
	0.75
	0.75
	0.75
	1
	1
	1
	1
	0.75
	0.25
	10

	A15
	A Novel Ego-Centered Academic Community Detection Approach via Factor Graph Model
	0.75
	0.25
	0.75
	0.75
	0.75
	1
	0.25
	0.5
	0.5
	0.25
	1
	0.25
	0.25
	7.25

	A16
	Domain-Level Topic Detection Approach for Improving Sentiment Analysis in Arabic Content
	0.75
	0.75
	0.5
	0.75
	0.75
	1
	0.25
	0.75
	0.5
	0.75
	0.5
	0.25
	0.25
	7.75

	A17
	Community Detection of Screenplay Characters
	0.75
	0.25
	0.5
	0.75
	0.5
	0.75
	0.25
	0.75
	1
	0.75
	1
	0.25
	0.25
	7.75

	A18
	Concept Similarity Based Academic Tweet Community Detection Using Label Propagation
	1
	0.5
	1
	0.75
	0.75
	1
	0.25
	0.5
	0.75
	0.5
	0.5
	0.25
	0.25
	8

	A19
	Node Classification in Complex Social Graphs via Knowledge-Graph Embeddings and Convolutional Neural Network
	1
	0.5
	0.75
	0.5
	1
	0.75
	1
	1
	1
	0.75
	0.25
	0.75
	0.25
	9.5

	A20
	Clustering Social Network Profiles Using Possibilistic C-means Algorithm
	0.75
	0.25
	0.75
	0.75
	0.5
	0.75
	0.25
	0.75
	0.75
	0.5
	0.5
	0.25
	0.25
	7

	A21
	Nonnegative Residual Matrix Factorization for Community Detection
	0.5
	0. 5
	0.75
	1
	0.75
	0.75
	0.75
	0.5
	0.5
	0.5
	0.25
	0.25
	0.25
	7.25

	A22
	DICH: A framework for discovering implicit communities hidden in tweets
	0.5
	0.75
	0.75
	1
	1
	1
	0.25
	0.5
	0.25
	1
	1
	0.5
	1
	9.5

	A23
	Community Detection Model Based on Graph Representation and Self-supervised Learning
	0.5
	0.5
	0.75
	1
	0.5
	0.75
	1
	0.5
	0.75
	1
	0.25
	0.25
	0.25
	8

	A24
	Community Detection Using Graphical Relationships
	0.75
	0.75
	1
	0.75
	1
	1
	0.5
	0.25
	0.25
	0.25
	0.25
	0.25
	0.25
	7.25

	A25
	A supervised approach for intra-/inter-community interaction prediction in dynamic social networks
	1
	0.75
	1
	0.75
	0.75
	1
	0.75
	1
	0.5
	1
	0.25
	0.75
	0.75
	10.25

	A26
	Community-based diffusion scheme using Markov chain and spectral clustering for mobile social networks
	0.75
	0.5
	0.75
	0.75
	1
	1
	0.5
	0.5
	0.5
	0.75
	0.5
	0.5
	1
	9

	A27
	Community Detection in Heterogeneous Multi-mode Social Network via Co-training
	0.5
	0.5
	0.5
	0.75
	0.5
	0.75
	0.75
	0.5
	0.5
	0.5
	0.25
	0.25
	0.25
	6.5

	A28
	Detection of Communities and Bridges in Weighted Networks
	0.5
	0.5
	1
	1
	0.5
	0.5
	0.5
	0.5
	0.5
	0.5
	1
	0.5
	0.25
	7.75

	A29
	High quality, scalable and parallel community detection for large real graphs
	0.5
	0.75
	0.5
	0.5
	1
	0.5
	0.5
	0.75
	0.5
	0.75
	1
	1
	0.25
	
8.5

	A30
	Extracting Community Structure in Multi-relational Network via DeepWalk and Consensus Clustering
	1
	0.5
	0.75
	0.75
	0.75
	0.5
	0.75
	1
	0.75
	0.5
	0.25
	0.25
	0.25
	8

	A31
	Social Influence Prediction by a Community-Based Convolutional Neural Network
	0.75
	0.5
	1
	0.75
	0.75
	0.5
	0.5
	0.5
	0.75
	0.5
	0.25
	0.25
	0.25
	7.25

	A32
	Hybrid Method of Multiple Factor Data Clusterization
	0.5
	0.75
	1
	0.5
	0.5
	0.5
	0.5
	0.75
	0.5
	0.5
	0.25
	0.25
	0.25
	6.75

	
A33
	An approach based on mixed hierarchical clustering and optimization for graph analysis in social media network: toward globally hierarchical community structure
	1
	0.75
	0.75
	0.75
	0.5
	1
	1
	0.75
	0.75
	1
	0.75
	0.25
	1
	10.25

	A34
	Link Prediction in Online Social Networks Using Group Information
	0.75
	0.5
	0.75
	0.75
	0.5
	1
	0.75
	1
	0.75
	0.75
	0.75
	0.5
	0.25
	9

	A35
	Discovering Communities in Heterogeneous Social Networks Based on Non-negative Tensor Factorization and Cluster Ensemble Approach
	0.5
	0.75
	0.5
	0.75
	0.75
	0.5
	0.75
	1
	0.75
	0.5
	0.25
	0.25
	0.25
	7.5

	A36
	JCCM: joint cluster communities on attribute and relationship data in social networks
	0.5
	0.5
	0.75
	0.5
	0.75
	0.5
	0.75
	1
	0.75
	0.5
	0.5
	0.25
	0.25
	7.5

	A37
	Deep Learning-Based Dynamic Community Discovery
	0.75
	0.5
	0.5
	1
	1
	0.75
	0.5
	0.5
	0.5
	0.5
	0.25
	0.25
	0.25
	7.25

	A38
	Discovering spammer communities in twitter
	0.5
	1
	1
	0.25
	1
	0.75
	0.75
	1
	0.75
	0.75
	1
	1
	1
	10.75

	A39
	Inferring Social Bridges that Diffuse Information Across Communities
	0.5
	0.5
	0.75
	0.5
	0.5
	0.75
	0.5
	1
	0.75
	0.75
	1
	0.25
	0.25
	8

	A40
	Bot prediction on social networks of Twitter in altmetrics using deep graph convolutional networks
	0.5
	0.75
	0.75
	0.25
	0.75
	0.75
	0.25
	0.5
	0.75
	0.5
	0.25
	1
	1
	8

	A41
	Community detection using coordination games
	0.5
	0.75
	0.75
	0.75
	0.75
	1
	1
	0.5
	1
	0.75
	1
	0.25
	0.75
	9.75

	A42
	Leveraging collective intelligence for behavioral prediction in signed social networks through evolutionary approach
	0.75
	1
	0.75
	0.75
	1
	1
	0.75
	1
	0.5
	1
	0.25
	1
	1
	10.75

	A43
	Sparse network embedding for community detection and sign prediction in signed social networks

	0.5
	0.5
	0.75
	0.25
	0.75
	0.75
	0.75
	0.5
	0.75
	0.75
	0.5
	1
	1
	8.75

	A44
	Sequential sampling enhanced composite likelihood approach to estimation of social intercorrelations in large-scale networks
	0.75
	0.5
	1
	0.25
	0.75
	0.5
	0.75
	1
	1
	0.75
	0.25
	0.25
	1
	8.75

	A45
	Neural-Brane: Neural Bayesian Personalized Ranking for Attributed Network Embedding
	1
	0.75
	0.5
	0.25
	0.75
	1
	1
	0.75
	0.75
	1
	0.25
	1
	0.75
	9.75

	A46
	A large-scale community structure analysis in Facebook
	1
	0.5
	1
	0. 5
	0.75
	1
	0.5
	0.75
	0.75
	1
	0.25
	1
	1
	10

	A47
	Multiple-kernel combination fuzzy clustering for community detection
	0.75
	0.5
	0.5
	1
	0.5
	0.75
	0.5
	0.5
	0.5
	0.5
	0.25
	0.75
	1
	8

	A48
	Finding Communities by Decomposing and Embedding Heterogeneous Information Network
	1
	0.75
	0.5
	1
	1
	1
	0.75
	0.75
	1
	0.75
	1
	0.25
	1
	10.75

	A49
	Detecting network communities using regularized spectral clustering algorithm
	0.5
	0.75
	0.5
	1
	0.5
	0.75
	0.5
	0.5
	0.75
	0.75
	1
	0.75
	1
	9.25

	A50
	A multi-source integration framework for user occupation inference in social media systems
	1
	0.75
	0.5
	1
	1
	1
	0.75
	1
	0.5
	0.75
	0.25
	1
	1
	10.5

	A51
	Link prediction in dynamic social networks by integrating different types of information
	0.75
	0.75
	0.75
	0.5
	0.5
	1
	0.75
	0.5
	1
	1
	1
	1
	1
	10.5

	A52
	Optimization and Application of Clustering Algorithm in Community Discovery
	0.75
	0.25
	0.75
	1
	0.5
	0.75
	0.75
	0.5
	1
	0.5
	1
	0.25
	1
	9

	A53
	A dynamic clustering based method in community detection
	0.75
	0.75
	0.75
	1
	0.75
	1
	0.5
	0.5
	1
	0.5
	0.5
	0.25
	1
	9.25

	A54
	Community structure detection in social networks based on dictionary learning
	0.75
	0.5
	0.5
	1
	0.5
	0.5
	1
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Table 8.1 Types of supervised Algorithm/model/technique of Supervised learning used for community detection in social networks
	Classification
	ID

	A domain-level topic detection approach
	A16

	Interaction Prediction task (time stamped network observations + classical features)
	A25

	Bayesian theory+ link prediction task
	A34

	An efficient inferring method of bridge links (iBridge)
	A39

	Support vector machine (SVM) algorithm 
	A42

	Sequential sampling enhanced composite likelihood approach (SEQ-MCLE)/ active learning 
	A44

	A neighborhood-based updating algorithm
	A50

	PFCD algorithm (Probabilistic Feature based Community Detection)
	A73

	Twitter Personality based Communicative Communities Extraction methodology (T-PCCE)
	A88

	Similarity based method community detection/link partitioning method
	A107

	Twitter Personality based Influential Communities Extraction methodology (T-PICE)
	A109

	Community Topic Extractor algorithm 
	A111

	Ego-network probabilistic graphical model (ENPGM)/Feature similarity probabilistic graph (FSPG learning algorithm)
	A128

	 Decision tree algorithm
	A135

	 Hierarchical Demon (HDemon) +Louvain algorithm
	A137

	Support vector machine algorithm (SVM) +   CALP: Community adaptive network representation based on Betweenness centrality for link prediction
	A185

	Support vector machine (SVM) algorithm+ k-nearest neighbor (KNN)+ binary tree clustering 
	A186

	link prediction model (SL-LP) + Girvan-Newman community detection algorithm (SL-Gir-New-LP) + Brainstorming Based Algorithm (SL-BCD-LP)
	A196

	Flow Capacity Louvain algorithm + fuzzy measure 
	A197

	Topic Adaptive Sentiment classification based Community Detection (TASCbCD) algorithm + Agglomerative Hierarchical Clustering algorithm
	A206 

	liner classifier

	J48 decision tree algorithm +Louvain Method
	A17

	LARS -LASSO regression algorithm 
	A54

	Generalized Additive Model (GAM) 
	A76

	SocioDim classification framework (Support vector machine+ spectral clustering)
	A101

	Support Vector Machines algorithm + similarity-based method 
	A106

	Regression-based graph matrix analysis approach
	A158




Table 8.2 Types of unsupervised learning algorithms used for community detection in social networks
	 Clustering

	Multi-Assignment clustering (MAC) method + clique percolation algorithm 
	A3

	K-means Clustering algorithm + Agglomerative Clustering algorithm
	A4

	K-means clustering Algorithm + Particle Swarm Optimization (PSO) technique 
	A5

	Similarity Based Clustering + Particle Swarm Optimization algorithm (SCPSO)
	A6

	Association rule learning (ARL) Clustering method’s Algorithm
	A9

	Rough k-means algorithm + multi-objective approach 
	A11

	A hierarchical clustering technique (Community Extraction based on Topic-Driven-Mode: CETD) 
	A13

	Joint weighted nonnegative factorization method (JWNMF)
	A14

	Possibilistic C-means Clustering algorithm (PCM)
	A20

	Nonnegative residual matrix factorization (NRMF) clustering method 
	A21

	An Optimized CLARANS (Clustering Large Applications based upon RANdomized Search) algorithm (MbCLARANS)
	A22

	Stochastic Gradient Descent (SGD) method
	A24

	Fuzzy clustering of weighted graphs (denoted as FCWG)
	A28

	Scalable Community Detection (SCD) algorithm   based on optimizing Weighted Community Clustering (WCC)
	A29

	Developed hybrid method based on averaging and the Louvain multi-factor clustering algorithm
	A32

	Hierarchical clustering-based swarm algorithm (graph modelling+ hybrid hierarchical clustering+ A clustering model based on Swarm intelligence) 
	A33

	Joint Clustering Coefficient Method (JCCM) + a heuristic method
	A36

	Efficient Link Aggregate (LA) + Improved Iterative Scan (IS2) algorithm
	A38

	A multiple-kernel combination fuzzy clustering (MKCFC)
	A47

	A bottom-up community discovery algorithm
	A48

	The bipartition-based algorithm for -clique index maximization
	A58

	Distributed K-means + Vivaldi synthetic network coordinate algorithm 
	A59

	Community-aware forwarding (CAF) method + Hidden Semi Markov Model (HSMM) as an unsupervised algorithm
	A62

	Silhouette community detection method
	A65

	K-means + (Symmetric Nonnegative Matrix Factorization, Asymmetric NMF + Joint NMF) technique
	A68

	Weighted SCAN (WSCAN) algorithm
	A79

	CCER (Clique/Cluster Exploration Relaxation (algorithm
	A90

	An agglomerative clustering algorithm + Self-Organizing Maps (SOM)
	A92

	Bayesian Hierarchical Community-and-Role Model (BH-CRM) 
	A93

	An agglomerative hierarchical community detection technique
	A95

	GEMSEC: Graph Embedding with Self Clustering (a sequence sampling-based learning model)
	A102

	ConjugaTe gRadIent Based fUzzy commuNity dEtection (TRIBUNE) algorithm
	A105

	Optimal rearrangement clustering based on traveling salesman problem
	A115

	Hierarchical agglomerative community detection (HACD) algorithm
	A116

	Adjacent node Similarity Optimization Combination Connectivity Algorithm (ASOCCA)
	A119

	Hierarchical version of Infomap algorithm
	A136

	Repeated random walks (RRW) algorithm
	A138

	Hierarchy-Induced Network Clustering algorithm (HintClus)
	A144

	Bayesian hierarchical clustering approach (BH-CRM (Bayesian Hierarchical Community-and-Role Model))
	A146

	Multiple Local Community Detection method (MLC):  ( Nonnegative Matrix Factorization (NMF)  + (Breadth-First Search(BFS)))	
	A150

	The Heuristic Algorithm for MUlti-scale HIerarchical COmmunity DEtection (HAMUHI-CODE) (HAMUHI-CODE)
	A152

	Hybrid hierarchical clustering method + Tabu Search metaheuristic Algorithm 
	A157

	Girvan-Newman algorithm based on Edge-Betweenness Modularity and Link Analysis (EBMLA)
	A159

	Multi-mode multi-attribute edge-centric co-clustering (M2Clustering) framework
	A160

	local-neighborhood information (OCLN) alogrithm
	A165

	Parallel Louvain method for correlation clustering+ e 𝑘-NN algorithm
	A167

	LapEFCM: Laplacian eigenmaps with fuzzy c-means algorithm
	A178

	Greedy coupled-seeds expansion method
	A181

	Attributed network embedding representation fusing the information of neighbors and attributes
	A188

	Self-Organizing Map-Based Graph Clustering 
	A195

	Similarity and Edge between based Community Detection ( SimEdge-CD community detection)
	A204

	PCMeans Algorithm + k-means
	A209

	Augment Graph Regularization Nonnegative Matrix Factorization (AGNMF)
	A217

	Louvain Algorithm+ K-means Clustering
	A220

	Markov-based model clustering 
	A223

	Normalized Laplacian Matrix + Convex Nonnegative Matrix Factorization
	A225

	belief  propagation (BP)clustering  + Markov random field (MRF) 
	A227

	Rough Clustering, Neuroscience + Graph Theory
	A230 

	Fuzzy C-Means clustering + Genetic K-Mean
	A231

	Probabilistic Community Detection with Motif Structure
	A240 

	Maximum Cliques algorithm + Leiden algorithm
	A246

	Spectral clustering

	Spectral clustering mobile social network + Markov chain (CDMS)
	A26

	Regularized spectral clustering algorithm
	A49

	Distributed spectral clustering algorithm (DSC)
	A52

	A heuristic parameter-free community detection method by extending the local spectral clustering algorithm
	A70

	Community-Based Seeds Selection Algorithm (CSS)
	A87

	Internal and External association to Detect Communities algorithm (IEDC)  
	A89

	Community Embedding framework (Spectral Clustering + Gaussian mixture)
	A123

	ℓ 1-Graph and Laplacian regularizer Spectral Clustering algorithm
	A133

	Iterative spectral partitioning algorithm (ISP)
	A143

	Fuzzy C-Means (FCM) Clustering (spectral mapping, FCM clustering + modularity computation algorithm)  
	A148

	Spectral biclustering algorithm
	A156

	Attributed Spectral Clustering (ASC) algorithm+ Topological and Attribute Random Walk Affinity Matrix (TARWAM)
	A175

	Spectrum of the normalized Laplacian based on Coulomb's matrix (SC_CL)
	A208

	Spectral clustering technique + topology similarity + pairwise attribute similarity
	A238

	Density-Based Spatial Clustering/ DBSCAN

	A dynamic community detection algorithm dynamic clustering by fast search and find of density peaks (D-CFSFDP)
	A53

	MDBNG (Mean, DBSCAN & Newman Girvan) algorithm 
	A55

	Link Clustering method+ density cluster algorithm 
	A57

	A DBSCAN clustering algorithm + deep autoencoder learning
	A60

	Quasi-Laplacian centrality peaks clustering (CD-QLPC)
	A64

	Interactive characteristic clustering-Link Optimization Comm (LOC) method (IC-LOC)
	A69

	Graph-skeleton-based clustering (gSkeletonClu algorithm)
	A74

	Rough Set Density Peak Community Detection algorithm (RSDPCD) 
	A117

	Matrix Blocking, Dense Subgraph Extraction (MB-DSGE) algorithm 
	A124

	Density Peaks Clustering (DPC) algorithm + GrC (Granular Computing) 
	A129

	 Hybrid density-based clustering framework + K-means
	A170 

	Density peak clustering + label propagation (DS-LPA)
	A189

	Density peak-based community detection algorithm (DPCD)
	A193

	Subgraphs-density algorithm based on   similarity of nodes
	A214

	A community detection algorithm based on density peaks (ACDDP)
	A229 

	Graph cluster embedding/ Representation Learning

	Node2vec algorithm (representation learning/graph embedding algorithm) + An agglomerative hierarchical clustering
	A2

	Sparse-node2vec-SN algorithm (graph embedding) + K-means cluster method
	A43

	Neural Bayesian Personalized Ranking based Attributed Network Embedding (Neural-Brane)/ representation earning
	A45

	Gravitational search algorithm +    node2vec embedding technique (representation learning) + k-means clustering 
	A56

	Node2vec (representation learning) + clustering method
	A141

	Graph contrastive learning (GCL) framework+ Dense Community Aggregation (DeCA) algorithm	
	A200

	Node2Vec (graph embedding)+Graph Convolutional Networks (GCNs) + Clustering 
	A224

	High-Order Proximity-incorporated Nonnegative Matrix Factorization (HOP-NMF) model +representation learning
	A235

	Nonnegative Matrix Factorization clustering + Deep learning + Contrastive learning
	A245

	EM (Expectation Maximization)

	Bayesian network + expectation maximization (BNEM) model 
	A12

	Manifold regularized Stochastic Block Model (MrSBM) algorithm 
	A114

	Clustering based on label propagation algorithm

	Incremental speaker-listener propagation algorithm (ISLPA) 
	A122



[bookmark: _Hlk145622416]Table 8.3 Types of semi-supervised learning algorithms used for community detection in social networks
	Closeness Centrality

	A model based on a non-weight graph
	A10

	Ego Community Affinity Propagation (ECAP) Learning Method: (Latent Dirichlet Allocation (LDA)) + (Ego Community Factor Graph Model (ECFG))
	A15

	NashOverlap algorithm based on graph theory (Community detection as a graph coordination game)
	A41

	Static graph representation model +   Louvain method 
	A51

	ITEM algorithm: (Information Theory + Expectation and Maximization (EM) method)
	A63

	A graph theory-based algorithm+ K-means clustering
	A77

	Nonlinear Diffusion with Growth or Decay algorithm +Nonlinear Diffusion using the p-Laplacian
	A118

	Incremental community detection method using k-clique (ICDK)
	A131

	Multi-level algorithm based on semi-supervised learning (Graph coarsening + stochastic inference based on the Newman mixture model + Community assignment estimation) 
	A140

	A model based on Graph Convolutional Network (GCN) via semi-supervised node classification (PyTorch + GraphVis: Interactive Visual Graph Mining and Machine Learning Tool)
	A145

	Semi-supervised Local community detection with the Structural Similarity algorithm (SLSS)/ graph kernel
	A205

	Heuristic

	Modified- Label propagation algorithm: (Modified label update rule) + String subsequence kernel method 
	A18

	Label Propagation Algorithm (LPA)+ Fast Network Community Algorithm (FNCA) + sampling methodology 
	A46

	Label propagation algorithm + link prediction measures 
	A67

	Semi-supervised evidential label propagation algorithm (SELP)
	A72

	SLPA: Speaker-listener Label Propagation Algorithm
	A83

	ESLPA (Epidemic Spreading based Label Propagation Algorithm) 
	A91

	Label Propagation Algorithm (LPA) with epidemic spreading model
	A103

	LPA-LEB (Label Propagation Algorithm Local Edge-Betweenness
	A134

	Semi-supervised learning by label spreading from Dirichlet boundary idea/ Label Propagation 
	A149

	CGA: Community-Based Greedy Algorithm for mining top-K influential nodes (Independent Cascade model + Label Propagation)
	A151

	Democratic Estimate of the Modular Organization of a Network (DEMON algorithm), Label Propagation community detection algorithm 
	A153

	Greedy modularity-maximization method +Louvain algorithm
	A154

	An online distributed algorithm (LabelRankT) through label propagation
	A155

	Node Significance based Label Propagation Community Detection algorithm (NSLPCD) 
	A161

	Core detection label propagation algorithm (CDLP)
	A162

	Fast local adaptive label propagation algorithm (FLCDA): Parallel Sliding Windows (PSW) + Maximum Infuence k-clique
	A166

	Speaker-listener push-pull propagation approach (SL3PA)
	A168

	Label Propagation Algorithm + Grey Wolf Optimizer algorithm
	A171

	HITS Label Propagation Algorithm (HLPA) :  Hypertext Induced Topic Search and Latent Dirichlet Allocation( HITS)+Label Propagation Algorithm 
	A173

	Label Propagation algorithm+ Simulated Annealing approaches (LPASA)
	A176

	Certainty and stability of the label propagation algorithm (CSLPR)
	A183

	Semi Synchronous Constrained Label Propagation Algorithm (SSCLPA)
	A184

	Influence Maximization based on Community And Second-hop Neighbors (IMCAN) : LPA+ Fast modularity
	A187

	Distance based peripheral nodes label propagation algorithm (DPNLP)
	A191

	Community Locator and Community Rewriter semi supervised learning (CLARE) + reinforcement learning
	A198

	Agent-based Vector-label PRopagation Algorithm (AVPRA)
	A201

	Community core nodes + label propagation algorithm
	A216

	Label propagation algorithm +random wandering
	A226

	Attribute-Based Label Propagation (ABLP) algorithm
	A232

	Co-training algorithm

	A model based on co-training style (semi-supervised modularity maximization method + Naive Bayesian)
	A27

	Feature learning /Representation Learning (RL)

	Representation Learning via Knowledge-Graph Embeddings and ConvNet (RLVECN) (Feature Learning (FL) layers+ classification layer)
	A19

	Semi-Supervised DeepWalk method (SSDW) 
	A85

	Semi-supervisor community detection + auto encoder (  SeAE epresentation learning module  ) 
	A237

	Nonnegative Matrix Factorization (NMF)

	A semi-supervised community detection framework based on Nonnegative Matrix Factorization (NMF) 
	A86

	Pairwisely constrained nonnegative symmetric matrix factorization method (PCSNMF) 
	A100

	Nonnegative matrix factorization (NMF) based on the Kronecker graph model
	A163

	symmetric and nonnegative matrix factorization (SNMF) model based on a nonnegative multiplicative update (NMU)
	A174

	Semi-supervised joint symmetric nonnegative matrix factorization (SSJSNMF) 
	A202

	Modularized robust semi-supervised adaptive symmetric NMF (MRASNMF)
	A241

	Active learning

	Semi-supervised symmetric nonnegative matrix factorization (SSNMF)+ SSNMF_AL (active learning)
	A121

	Active semi-supervised community detection algorithm with label propagation.
	A127



[bookmark: _Hlk145623964]Table 8.4 Types of deep learning algorithms used for community detection in social networks
	Auto Encoder

	A deep neural network architecture based on Auto-Encoder + K-means algorithm
	A8

	Deep graph representation model (stacked auto-encoder) +random walks + factorized matrices
	A78

	(ComSHAE): Auto-Encoder framework + graph convolutional neural network 
	A84

	Variational Graph Autoencoder for community detection (VGAECD) algorithm 
	A94

	Modularity and normalized-cut via the autoencoder (autoencoder reconstruction -based model)
	A96

	Deep Autoencoder based SBCD (DA-SBCD) algorithm SBCD: Social Botnet Community Detection algorithm 
	A108

	Deep integration representation (DIR) algorithm via deep joint reconstruction
	A110

	Deep Autoencoder-based Community Detection using the Reduction of trainable parameters by complex network Partitioning method (DACDRP)
	A125

	Temporal Deep Auto-Encoder method (TDAE)
	A130

	Sim2vec (node similarity preserving network embedding) based on deep autoencoder networks
	A139

	Deep Multiple Networks Fusion (DMNF) algorithm + k-means clustering 
	A147

	Synthetical structure attribute network embedding model (SANEM) 
	A177

	autoencoder+ particle swarm optimization (PSO)
	A179

	Deep Auto-encoder (DAE)+Graph Auto-encoder (GAE) + Dual Self-supervised Training (DGAE_DST) 
	A194

	Stacked Autoencoder-based deep learning approach augmented by the Crow Search Algorithm (CSA)-based k-means clustering algorithm (CD-SACS)
	A207

	Enhanced Feature Representation for Deep Graph Clustering (EFR-DGC):  autoencoder + clustering
	A211

	Autoencoder considering the multi-order similarity and structural role similarity (AMOSOS)
	A213

	Attentional-walk-based autoencoder (AWBA)+  Node2Vec +K-means
	A215

	Weighted deep autoencoder (WDAE) + Density peak Clustering
	A222

	Autoencoder + Genetic Algorithm
	A228

	Gumbel‑based encoder–decoder approach
	A239

	Graph Neural Network (GNN)

	Community Detection Clustering via Gumbel Softmax (CDCGS)  
	A1

	Deep Graph Clustering (DGC) model (GNN + self-supervised learning)
	A23

	DeepWalk algorithm +k-means algorithm +Hierarchical Agglomerative Clustering (HAC)
	A30

	STGSN - A Spatial-Temporal Graph Neural Network framework 
	A81

	Recurrent graph neural network algorithm for unsupervised network community detection
	A182

	A single layer GNN in contrastive graph learning framework 
	A199

	Interactive community search method based on graph neural network ( ICS-GNN+) + K-Means algorithm
	A210

	Inductive community preserved embedding scheme(ICD)
	A218

	Graph neural networks (GNNs) +  unsupervised learning+ Self-expressive Attention for Community Detection (USCom). 
	A234

	Random Walk + Network Centrality based Graph Neural Network ( RW-HeCo) 
	A244

	Recurrent Neural Network (RNN)

	Deep Recurrent Autoencoding neural network based on Reconstructive matrix for dynamic community detection (DRAER)
	A37

	Gated Recurrent Unit algorithm (RNN-GRU) + Word2Vec
	A80

	A recurrent neural network architecture+ Edge Betweenness algorithm by Girvan and Newman
	A112

	 LSTM-GRU model( RNN + graph-based approach)
	A203

	Convolutional neural network (CNN)

	Social Influence Learning on Community-based Convolutional Neural Network (SIL-CCNN) + Social Influence Learning on Deep Neural Network (SIL-DNN) 
	A31

	Four-layer GCN model for semi-supervised nodes classification in altmetrics Twitter social network (ATSN) 
	A40

	Matrix reconstruction method +CNN-based graph embedding + AE Autoencoders (AE) model 
	A75

	ACNN method based on sparse matrix convolution 
	A99

	A spectral graph CNN model +Cayley polynomials class 
	A113

	A Graph Convolutional Network-Based Approach 
	A169

	Graph convolutional autoencoder (GCA) +multiscale fusion network (MFN)+ self-training community detection: (GCFM)
	A212 

	Graph Convolutional Auto-Encoder +Deep Clustering
	A221

	A Graph Convolutional Network (GCN) model  called UCoDe, a unified method
	A236

	Graph Convolutional Neural Network (GCN) + contrastive Learning+ unsupervised learning
	A242

	Graph Convolutional Networks (GCNs) +Fuzzy C-means (FCM) + modularity Q algorithm (GCNFCM  )
	A243

	Deep generative network / deep Boltzmann Machine

	Gaussian Restricted Boltzmann Machine model  
	A126



[bookmark: _Hlk145624317]Table 8.5 Types of ensemble base learning algorithms used for community detection in social networks
	Random Forest

	Random Forest classifier + Louvain algorithm
	A7

	Similarity matrix

	Cluster-based Similarity Partitioning Algorithm (CSPA) + non-negative tensor factorization method
	A35

	Stack

	Spark-Based Parallel Method + stacking classifier
	A61

	near-linear and fully distributed stacking-based model
	A164

	Boosting

	Cooperative and adaptive decentralized identity validation model (CADIVa) (local correlated attribute sets + association rule mining) 
	A66

	BAG

	A Distributed Bagging Ensemble Methodology
	A82

	parallel

	Label propagation algorithm on top of the distributed-computing framework Apache Hadoop
	A104

	Ensemble clustering

	Weak Cliques Percolation Method (W-CPM) + Particle Swarm Optimization (PSO) 
	A120

	Line graph theory + ensemble learning+ particle swarm optimization (PSO) 
	A142

	Emotion role mining approach based on multiview ensemble learning (ERM-ME) + Logistic regression 
	A180



[bookmark: _Hlk145624920]Table 8.6 Types of instance base learning algorithms used for community detection in social networks
	k-nearest neighbor graph (k-NN graph)

	A weighted KNN graph algorithm
	A71

	K-nearest neighbor (KNN) algorithm based on a nearest-neighbor self-contained criterion (NNscKNN, 
	A97

	Improved KNN algorithm
	A192

	K-nearest neighbor algorithm + Bayesian model
	A219



Table 8.7 Types of reinforcement learning algorithms used for community detection in social networks
	Policy gradient (PG)

	Graph Sparsification with Generative Adversarial Network model (GSGAN) 
	A98

	Q-Learning

	Multi-agent reinforcement learning (MARL)
	A132

	Q-Learning-Based Seeding Algorithm Strategy ( CCSQ )
	A172

	QLearning Approach for an Estimation Of Initial Number of Communities in social networks (QESN)
	A233

	Other
	

	reinforcement learning based coarse-to-fine search algorithm (CFS-RLE) strategy
	A190






Table 9. The computational complexities of different algorithms for community detection in social networks
	#
	Run time
	Description

	A10
	
	K: the number of common neighbors

	
A12
	
	T: a small constant 
K: a small constant, 
m: number of edges 
n: number of nodes 

	A22
	
	k: the number of clusters

	A29
	O(d)
	D: the average degree

	A33
	
	n: is the number of nodes

	

A41
	max{O(k⋅m),O(n⋅dmax​⋅k1)}

	K:  the number of games 
m: the number of edges
n: the number of vertices
𝑑max : the maximum degree of a vertex,
k1 : a constant (with 

	
A48
	O(∣V∣+∣E∣)+O(∣LN∣×(∣KE∣+∣Ci∣2))+O(∣V∣×∣C∣)


	∣V∣: the number of nodes 
∣E∣: the number of edges 
∣LN∣: the number of leader nodes.
∣KE∣: the number of key edges
∣C∣: the number of communities
∣Ci∣ is the average number of nodes 

	A61
	
	N: the number of nodes 

	A63
	
	t: the number of iterations 
p: algorithm's parameter 
m: the number of edges 

	
A64
	
	k: the mean degree of the network
n: the number of nodes
α: a factor related to the trust calculation
m: the number of edges
y: the initial number of communities

	A69
	O(n) or O(m)
	n or m: the number of nodes or edges

	
A74
	
	ω: the edge weights 
m: umber of edges in the graph
n: number of nodes in the graph
t: the complexity of a parameter 

	
A83
	 
	n: total number of nodes 
k: average node degree.
m: total number of edges 
T: maximum number of iterations

	
A102
	
	 ω: number of noise samples 
𝑘: number of random walks
𝑙: length of each random walk
𝑑: dimensionality of the embedding
∣𝑉∣: number of nodes 
𝑁: number of iterations or epochs

	
A105
	
	m: number of iterations
n: number of nodes
p: related to operations per iteration
c: number of communities

	
A122
	
	T:  stop criterion
M: total number of edges

	A124
	O(n)
	N: the number of vertices 

	
A128
	
	N: arity for each feature
M: number of nodes 
R: number of users 
I: number of iterations 

	
A140
	
	∣E0​∣: the number of edges 
∣V0∣|: the number of nodes 
IR0​: the number of initial iterations 
C: an assignment constant 

	A144
	O(n)
	n: the number of nodes

	
A151
	
	 Z: the number of communities before combination.
M: the number of communities after combination.
 Tp​: the time to influence degree 
 N: the number of nodes
 K: a constant of iterations 
 ∣Cp∣: The size of the maximal community

	
A152
	

	E: number of edges 
V: number of vertices (nodes) 
α(G): arboricity of the graph 

	A163
	
	E: number of edges 

	A165
	O(m)
	M: the number of edges 

	A168
	O(m)
	M: the number of edges

	A189
	O(m)
	M: the number of edges

	A191
	
	k: the average degree of the graph, 
n: the total number of nodes

	A192
	O(m)
	M: the number of edges

	
A210
	
	∣Vs∣: number of nodes 
lp​: number of pages each node
 : number of pages each labeled
 e: number of epochs i
 l: number of layers

	A215
	
	∣V∣: the number of nodes 
∣E∣: The number of edges 

	A217
	
	n: the number of nodes

	
A218

	


	∣Et∣: number of edges 
: logarithmic term related to the number of edges.
 L: Feature dimensionality 
Nt: number of nodes
Kt: the parameter contributing to the complexity 

	
A223
	
	I: the number of clusters,
n(x,y): a factor related to connectivity,
m: the number of new entries 

	A234
	
	Q: the batch size

	
A237
	
	n: the number of nodes
D: the maximum number of neurons 

	
A238
	
	n: the dimension of the matrix
p: the number of features

	
A239
	
	n: the number of nodes
K: the number of clusters

	
A240
	O(2k⋅E)
	k: the number of communities
𝐸: the number of edges 

	
A241
	
	 : the number of iterations
𝑘: the number of components
𝑛: the size of the data

	
A242
	
	t: number of iterations
𝑛: number of nodes in the graph
𝐹: feature dimensionality
𝐾: the network factor 

	
A244
	
	n: the number of nodes 
𝑚: the number of edges
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