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Link prediction in scientific networks using
machine learning and weighted graphs

S. Mehdi Vahidipourl*' Assistant Professor, Alireza Mohamadi

1 Electrical and Computer Engineering Faculty, University of Kashan, Kashan, Iran,
vahidipour@kashanu.ac.ir.

Abstract: With the acceleration of the development of science and the publication of articles and the increase of
scientific fields, finding suitable research partners, finding research sources and research fields for researchers and
relevant institutions is becoming more and more difficult. By choosing these things correctly, you can get the most
efficiency from the cost and time spent on research. To solve this problem, a scientific network can be created by
creating a network including articles, scientists, and other scientific entities and the connections between them,
and predicting the connections that will be formed in the future using link prediction. In this paper, a framework
based on machine learning is presented for link prediction in scientific networks. In this framework, by weighting
the network based on time and content, calculating embedded structural and textual features, feature selection
and extraction, and finally negative sampling using clustering, a machine learning model is trained for link
prediction. Each of the steps of this framework was tested separately and all together, and the results showed that
the proposed weighting method for the network of references and authors' collaboration increases the accuracy of
the weighted similarity criteria and, as a result, increases the accuracy of the entire algorithm. Also, negative
sampling using clustering makes the machine learning algorithm better trained. The textual features of scientific
data such as the title and abstract of articles also play an effective role in predicting future links.

Keywords: Link Prediction; Citation Networks; Author Collaboration Networks; Machine Learning.

* S. Mehdi Vahidipour, vahidipour@kashanu.ac.ir
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Ext. Test Validation
Rank Method data Hits@50 Hits@50 Contact References #Params Hardware Date
1 GIDN@YITU No 0.7096 + 0.9620 + Zixiao Wang, Yu Paper, 60,449,025  DepGraph@SCTS/CGCL  Oct 10,
0.0055 0.0040 Zhang(ZhejiangLab, HUST) Code 2022
2 PLNLP + SIGN No 0.7087 1.0000 £ Liang Yao (Tencent) Paper, 34,980,864 Tesla-P40 (24G GPU) Apr7,
0.0033 0.0000 Code 2022
3 PLNLP (random No 0.7059 £ 1.0000 Zhitao Wang Paper, 34,980,864 Tesla-P40 (24G GPU) Dec 21,
walk aug.) 0.0029 0.0000 (WeChat@Tencent) Code 2021
4 HOP-REC No 0.7012 + 1.0000 + Bo-Yu Lin (CFDA & CLIP Paper, 30,191,104 CPU Oct 21,
0.0016 0.0000 Labs) Code 2021
5 PLNLP+ LRGA No 0.6909 + 1.0000 + Hao Xu Paper, 35200,656 NVIDIA Tesla V100 (32GB  Jun 26,
0.0055 0.0000 Code GPU) 2022
17 DeepWalk No 0.5037 ¢ Please tell us Hao Xiong (DGL) Paper, 61,390,187 g4dn.2xlarge, T4 (15GB Jun 30,
0.0034 Code GPU) 2020
18 Node2vec No 0.4888 + 0.5703 Matthias Fey — OGB team Paper, 30,322,945 GeForce RTX 2080 (11GB  Jun 22,
0.0054 0.0052 Code GPU) 2020
19 GraphSAGE No 0.4810 + 0.5688 + Matthias Fey — OGB team Paper, 460,289 GeForce RTX 2080 (11GB  Jun 24,
0.0081 0.0077 Code GPU) 2020
20 GCN (val as input) No 0.4714 + 0.5263 + Matthias Fey — OGB team Paper, 296,449 GeForce RTX 2080 (11GB  Oct 19,
0.0145 0.0115 Code GPU) 2020
21 GCN No 0.4475 0.5263 + Matthias Fey — OGB team Paper, 296,449 GeForce RTX 2080 (11GB Jun 24,
0.0107 0.0115 Code GPU) 2020
22 Matrix Factorization No 0.3886 0.4896 + Matthias Fey — OGB team Paper, 60,514,049 GeForce RTX 2080 (11GB  Jun 22,
0.0029 0.0029 Code GPU) 2020
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