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[Abstract]

In this paper, we propose a robustness sensitivity index (RSI) of highway networks to analyze the effect

of congestion in a specific section on the entire highway. The newly proposed RSI is defined as the change

in the total mileage of the transportation network per extended unit length when the length of a particular

section is extended. When the RSI value is large, traffic congestion in the section has a worse effect on

the entire network than in other sections. The existing network robustness index (NRI) simply observes

changes in transportation networks with and without specific sections, but the RSI proposed in this study

is a kind of performance indicator that allows quantitative analysis of the ripple effect of the entire network

according to the degree of congestion in a specific section. While changing the degree of congestion in a

particular section, it is possible to calculate how the traffic volume increases, decreases, and the size and

location of the congestion section change. This analysis proves the superiority of RSI as it cannot be

analyzed with NRI. Various properties of RSI are analyzed using data from the domestic highway network.

In addition, using the RSI concept, it is shown that the ripple effect on other sections in which a change

in the degree of congestion of a specific section occurs can be analyzed.

» Key words: graph, highway, robustness, sensitivity, traffic network
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I. Introduction
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III. Methods
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Fig. 1. A Sample Network

Table 1. Traffic on Fig p Network

(origin, traffic for the shortest length X

destination) a day path traffic
(a.f) 3 a-b-e-f 18
(c.e) 4 c-b-e 20
(c,d) 2 c-b-e-d 12
total distance 50
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(origin, traffic for the shortest length X
destination) a day path traffic
(a,f) 3 a-d-e-f 27
(c,e) 4 c-b-e 36
(c,d) 2 c-b-a-d 18
total distance 81
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IV. Experimental Results
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