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ABSTRACT

This study aims to develop novel centrality measures applicable to networks that include both
directional and weighted information, such as interlibrary loan networks and logistics transportation
networks. While weighted PageRank has traditionally been used in such cases, experimental results
reveal that it yields similar outcomes to neighborhood centrality, which measures local centrality.
However, triangle betweenness centrality (TBC), despite assessing global centrality in weighted
networks, does not consider link directions. To address these limitations, we propose two modified
versions of the existing TBC measure: TBC-T for trust networks and TBC-F for flow networks. Applying
these measures to two interlibrary loan networks, we find that TBC-T considers only the weights
of inlinks, while TBC-F incorporates both inlink and outlink weights. These newly developed measures
are expected to be useful for measuring node global centrality in weighted directed networks.
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0.0678 | 0.59 0.25 14 0.117 71 0.296
0.0605 | 0.65 0.29 11 0.092 43 0.179
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0.0591 | 069 0.27 13 0.108 33 0.138
0.0566 | 0.76 041 21 0.175 27 0.113
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0.47 0.36 0.831
0.35 0.45 0.795
0.30 0.49 0.789
0.26 0.38 0.638
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. SA+AT
deolgAl | 84 5 (AT 57 bz Cwb Cwc WPR NC TBC-T | TBC-F
7= 932 835 69.4 291.8 36.6 64.4 180.4 935 747
AA) 523 799 63.4 236.6 211 66.0 1833 139.2 86.5

(E 5 47|k &SRt HEYIAM FSHst XN HE 2t AL 0{H = AEA 5

- o | ATt
ANgAF | L3RS s Cwb Cwc WPR NC TBC-T | TBC-F
AFAL - 0.338 0.823%** | 0,576%** | 0.236 0.992%%* | 0.975%%* | 0.977%%* | 0.811***
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