A MULTIPARAMETER MODEL FOR LINK ANALYSIS OF CITATION GRAPHS^∗

ENRICO BOZZO^† AND DARIO FASINO^‡

Abstract. We propose a family of Markov chain-based models for the link analysis of scientific publications. The PageRank-style model and the dummy paper model discussed in [Electron. Trans. Numer. Anal., 33 (2008), pp. 1–16] can be obtained by a particular choice of its parameters. Since scientific publications can be ordered by the date of publication it is natural to assume a triangular structure for the adjacency matrix of the citation graph. This greatly simplifies the updating of the ranking vector if new papers are added to the database. In addition by assuming that the citation graph can be modeled as a fixed degree sequence random graph we can obtain an explicit estimation of the behavior of the entries of the ranking vector.

Key words. link analysis, citation graph, random graph, Markov chain, ranking

AMS subject classifications. 15B51, 60J20, 65C40

∗Received August 6, 2011. Accepted for publication July 18, 2012. Published online on November 26, 2012. Recommended by C. Brezinski. This work was supported by PRIN 2008 project no. 20083KLJEZ “Problemi di algebra lineare numerica strutturata: analisi, algoritmi e applicazioni”.

†Dipartimento di Matematica e Informatica, Università di Udine, Udine, Italy (enrico.bozzo@uniud.it). ‡Dipartimento di Chimica Fisica e Ambiente, Università di Udine, Udine, Italy (dario.fasino@uniud.it).