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573 | Activity and connectivity of node 1270 Clustering in Dynamic Social Networks
1181 AdaBoost 711 Clustering information in scientific
0 | Adamic-Adar Index coauthorship networks
1033 Adversarial Graph Convolutional 925 CNN-LSTM
Network 392 | Co-clustering based approach
848 | Adversarial modifications 1178 Combination method
525 | Aggregative statistics 1044 Combined influence and effective path
435 | Alytic hierarchy process 182 Combining mutual information with local
962 | Ant colony approach naive Bayes
148 Ant colony optimization 560 Common interest and local community
1184  Asymmetric link clustering information 13 Common Neighbor and Centrality based
186 Attention mechanism Parameterized Algorithm
881 | Attractive force and community 883  Common neighbors degree penalization
611 | Attributes Fusion 1241 Common_ neighbors ingje>_< with _
149 AUC Optimization community membership information
387 Barnett Vigants & ITU models 1245 Common-Neighbors for Dynamic Social
584 Basic similarity factor Network
712 Bayesian recurrent neural network 905 Community Detection
630 BenefitRanks in weighted networks 697 Community detection algorithm
832 Bounded local path traversal 507 Community detection in bipartite multi-
555  BP neural network layer graphs _
160 Channel state detection in UASNs 33p Community Discovery and User Behavior
1256 Choquet fuzzy integral Preference in Online Social Networks
g0 Cluster and Temporal Information Based 1979 COmmunity division and resource
Motif Feature allocation _
Cluster-driven low-rank matrix 1093 Community Information and Its
952 completion Parallelization
1226 Clustering and Decision Tree 568 Community Relationship Strength
g7  Clustering and preprocessed datasets for Comprehensive Consideration of Joint
solving the link prediction problem 698 Influenc_e of Adjacent Nodes for Random
Clustering coefficient and sign influence Walk with Restart _
657 in signed networks 605 Comprehensive features and improved
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806
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773

1347

1285

610
63
582
1258
807
1290

1016

628
1190
867

337

897
224
97
654
800

Method

SVM algorithm

Computationally efficient topological
features

Connection degree

Consensus clustering

Content aggregation

Content and structure

Contribution of neighbors

Controlling the leading eigenvector
Convex Nonnegative Matrix Factorization
on Multiscale Blocks

Co-occurrence probability feature
Critical link prediction in multilayer
intelligent optical networks

Cross layer approach

Cross-graph embedding
Cross-temporal locality preserving
projections

Customer location: a link prediction
approach

Data mining and link prediction analysis
Dcs features and gradient boosted trees
Deep Convolution Neural Networks
Deep Generative Model

Deep latent feature model by fusion of
network hierarchy information

Deep learning

Deepwalk and Clustering Method
Degrees and similarities of nodes
Discrete-time quantum walk
Disentangled representation learning
Distributed learning automata
Dynamic heterogeneous information
network

Dynamic weighted social attribute
network

Effective Connectivity Path

Effective transitions

Ensemble link prediction algorithm
Evolutionary Perturbations

Explicit and PNR features
Exponential Random Graph Model
Extended local path gain in protein-
protein interaction network

Factor graph model

Feature representation and fusion
Firefly algorithm

Fuzzy computational model of trust and
distrust

Fuzzy link prediction

Fuzzy signature

Fuzzy Soft Set and Markov Model
Game Theory

Game theory and K-core decomposition

500
1342

431
599
707
844

1180
851

1158
629
1017
1235

404
32
256
549
1233
204
327

1147

551
360
1186

1254

843
783
1143
793
34
162
574

769

652
324
1281
344

969

547
1179
315
839
558
670
1229

683

Method

Generalized cluster information
Generalized common neighbor in directed
network

Geodesic distance measure

Graph attention network

Graph communicability

Graph convolution network

Graph convolutional network

Graph embedding and optimal transport
Graph Embedding Method in Unweighted
Networks

Graph Neural Networks

Graphical Markov Models for Link
Prediction

Gravitational field of complex network
Heuristics and Graph Attention

Hidden naive bayes model

Hidden variables model

Hierarchical community detection
Hierarchical hybrid-feature graph
Hierarchical random graph model
Hybrid content similarity metric
Hybrid influence of neighbors
Hyperbolic mapping with community
structure for complex networks
Hypergraph

Importance of Edges

Improved Graph Representation Learning
Improved local information similarity
algorithm

Information allocation index
Information flow

Information Fusion

Interlayer similarity

Internal links and weighted projection
Iterative Gradient Attack

KNN

Knowledge-Graph Embeddings and
ConvNet (RLVECN)

Label propagation

Latent factor blockmodel

Latent relationships between the users
Latent space mapping

Learning Automaton and Firefly
Algorithm

Learning to rank techniques

Limit theorem

Linear dynamical response

Linear optimization

Linear Programming

Link features

Local major path degree

Local paths for link prediction of complex
networks
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889
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840
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527
24

72
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170
1021
824
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571
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57
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1177

379

1278

303
577
1119

693
295
155

253

979
1264
1216

56

520
1115
691
894

Method

Local random walk

Low-rank and sparse matrix
decomposition

Low-rank matrix completion

Machine learning

Machine learning and HARP

Manifold regularization and sparse
learning

Mapreduce

Matching degree of resource transmission
for complex network

Matrix completion

Matrix perturbation and decomposition
Maximum entropy model

Modified Ornstein-Uhlenbeck jump
diffusion process

Modularity-based belief propagation
Multi-factor network modeling and
community detection

Multiple interdependent time series
Multi-steps resource allocation
Multitask Graph Autoencoder
Multi-way spectral clustering

NARX neural networks

Network Synchronization

Neural Network Graph Embedding
Node centrality

Node centrality and weak ties

Node information on local paths

Node Neighborhoods

Node ranking

Node Representation and Subgraph
Structure

Node Structure Similarity Measured by
Relative Entropy

Node weighting in complex networks
Nonequilibrium cooperation effect
Non-negative matrix factorization
Novel multiple-attribute decision-making
approach

Orbit Counting and Graph Auto-Encoder
PageRank and asymmetric link clustering
information

Palette Weisfeiler-Lehman graph labelling
algorithm

Pareto distribution

Partial observation

Path entropy

Path length between a pair of unlinked
nodes and their degree

Path-Based Similarity Features
Popularity of Nodes

Probabilistic description logic
Probabilistic description logics
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569
123
231

403

381
493
1099

1261
770
16
422
60
166
1250

512

655
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1214
688
338

25
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175
1078
1133
205

882

1253
218
1240

354

826
822
765

411
646
828

799
631
258
450

Method

Random dot product graphs

Random Forest

Random walks

Recurrent Neural Network

Relational similarity

Reliable routes by machine learning
approach

Research Performance and Similarity of
Research Interests and Affiliations
Residual Variational Graph Autoencoders
Resources Carrying Capacity Between
Nodes

Restricted Boltzmann machine
RLVECN

Semantic user attributes

Semantics deep learning

Semi-local similarity index
Semi-supervised learning

Shannon entropy

Significance of Higher-Order Path Index
(SHOPI)

Similarity and Structural Balance Theory
Similarity and structural balance theory
Similarity Index Algorithm

Similarity indices

Social-attribute network

Spatial distribution model with fuzzy link
importance

Streaming classification

Structural perturbation

Subgraph pattern

Supervised Dynamic Network Formation
Support vector machine

Temporal Dependent Graph Neural
Network

Tensor factorization

Tensor-based common neighbor

Time series

Time series of neighborhood-based node
similarity scores

Time series of quasi-local node similarity
measures

Time series of similarity measures
Time-aware network embedding and time
series forecasting

Time-varied weight in co-authorship
network

Time-weighted resource allocation
Topological Features and Ensemble
Model

Topologically biased random walks
Triadic closure structure

Triangle counting

VAE Joint Attention Mechanism
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1012 Vector similarity 1146 Weighted synthetical influence of degree
763 | Wavelet Neural Network Embedding and H-index on complex networks
787 |Weighted proximity measures 66 Whale Optimization Algorithm
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Abstract

The purpose of this study is to provide a method for recommending research
collaborations based on network analysis methods and link prediction algorithms and
graph completion. In this research, using quantitative approach in network analysis,
at first, the research outputs of Iranian Research Institute for Information Science and
Technology (IranDoc) were extracted and the networks of their research
collaborations was drawn. The input data required for this purpose were
bibliographic information of IranDoc's research outputs, namel the journal articles,
books, and research project reports. Measures such as degree, centrality, and density
were used to analyze the collaboration network, and "Adamic-Adar (AA)", "Jaccard
Coefficient (JC)", "Resource Allocation (RA)", and "Preferential Attachment (PA)"
algorithms were implemented in Python to predict the co-authorship links. Findings
showed that the trend of IranDoc's research outputs has been increasing through the
past five decades. Also, the collaboration of IranDoc's researchers in the journal
articles has been more than the other two types of research outputs. Although clusters
of collaboration among IranDoc's researchers are well established, IranDoc's
collaboration at the inter-institutional level with other institutions is not significant.
However, collaborations are high at the national level, but globally the number of co-
authorships is very low. Finally, link prediction for IranDoc's collaboration networks
showed that more than 96,000 new links could be created in the co-authorship
network. Since the outputs of each link prediction method are different, depending
on the strategy that IranDoc chooses for expanding scientific collaborations, it can
use the prediction output of one of the certain methods..

Keywords: Iranian Research Institute for Information Science and Technology
(IranDoc), Link Prediction, Co-Authorship, Graph Completion, Network Analysis.
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