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Survival Analysis on Operating Duration of Airline Routes
in EU-US International Market

MA Xinyao, TANG Xiaowei, WANG Liwen, ZHANG Shengrun
(College of Civil Aviation, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China)

Abstract: The post-entry operation sustainability of airline routes directly affects their profitability. This paper
investigates factors influencing the operating duration of airline routes based on a survival analysis modeling
method. Key factors are selected from five aspects representing characteristics in terms of cost and supply,
route and airport, market structure, airline cooperation type, and time heterogeneity. The transatlantic
market between Europe and the US is chosen as the empirical study due to its high degree of liberalization.
The research period ranges 19 years from 2003 to 2021. First, the single factor analysis is conducted by
utilizing the Kaplan-Meier method. Second, a Weibull parameter survival model is constructed to
quantitatively analyze the relationship between the chosen factors and the operating duration of airline routes.
The results show that: (1) The average operating duration of the EU-US routes is five years, among which
routes that were continuously operated for more than 10 years account for 16% ; (2) the operating duration of
airline routes is significantly influenced by distance, airline’s total capacity, route structure, endpoint airports
type, route competition, airline type, and region as well as alliance; (3) both independent and interaction
variables representing alliance and code-share characteristics have significant impacts on route operating

duration. Routes operated by Star and SkyTeam members have a longer operating duration. For airlines in the
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same alliance, the route-exit risks between operating carriers and marketing carriers in code-sharing

cooperation are significantly different.

Key words: air transportation; route operating duration; survival analysis; international market; airline

cooperation type
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Table 2 Variables summary statistics
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Table 3 Estimation results of Weibull parametric survival model
A 1 A 2
5t
B exp(B) B exp(B)

R —4.190%*%(0.729) 0.015%#%(0.011) —3.647%%(0.735) 0.026*#*(0.019)
§ 0.327%**(0.010) 1.386**%(0.013) 0.326%**(0.010) 1.385%**(0.013)
InD 0.366%%%(0.084) 1.441%%%(0.121) 0.300%**(0.085) 1.349%#x(0.114)
InA —0.455%%x(0.046) 0.634***(0.029) —0.441%**(0.046) 0.644**%(0.030)
InF —0.647%%%(0.047) 0.524**%(0.025) —0.671%*(0.048) 0.511%**(0.025)
C —0.204**%(0.035) 0.816%**(0.028) —0.183%**(0.035) 0.833***(0.029)
U —0.207%**(0.044) 0.813%**(0.036) —0.181%**(0.044) 0.835%**(0.037)
(0] 1.296#**%(0.054) 3.656**%%(0.196) 1.305%%%(0.054) 3.687++%(0.199)
Noperatecar 0.135%*#%(0.027) 1.144%%%(0.031) 0.169%#*(0.052) 1.184***(0.061)
Nitarkercar —0.005(0.007) 0.995(0.007) —0.028**(0.014) 0.972%x(0.014)
L 0.917%*%(0.117) 2.502%*%%(0.293) 0.894**%(0.117) 2.445%%%(0.285)
Ry, 0.174%*%%(0.059) 1.191%%%(0.071) 0.177%+*(0.060) 1.193*#x(0.071)
Ry, —0.114#%*%(0.056) 0.893**(0.050) —0.115%%(0.057) 0.891%*(0.050)
Y 6 peratconty —0.549%%%(0.104) 0.577*%%(0.060) —0.619%*%(0.109) 0.538**%(0.059)
Y Marketonly 0.123(0.084) 1.131(0.094) 0.158+%(0.084) 1.171%(0.099)

L —0.241*%%x(0.054)

0.786**x(0.042)

—0.306%**(0.095)

0.736%+x(0.070)

Lo —0.403%%%(0.057) 0.668***(0.038) —0.260%*(0.107) 0.771%+(0.083)
oot 0.142%(0.056) 1.153%*(0.064) 0.072(0.098) 1.075(0.106)
Vstuoperate —0.210%%%(0.072) 0.811**%(0.058)
V sigeamoOperate —0.020(0.081) 0.980(0.079)
V onewortdoperate 0.080(0.067) 1.083(0.073)
Vstuttaskes 0.102*%%(0.018) 1.108***(0.020)

VSkyleanarkel

V( IneworldMarket

—0.048*%(0.021)
—0.014(0.018)

0.953*+(0.020)
0.986(0.018)

Lo —0.172(0.144) 0.842(0.121) —0.178(0.144) 0.837(0.121)
Lo 0.688#%*(0.103) 1.990%#%(0.205) 0.668#%*(0.103) 1.951%#%(0.201)
Lo 0.696%#%(0.103) 2.006%%+(0.206) 0.694*#%(0.103) 2.002%%(0.206)
Lono 0.599#%*(0.104) 1.820%*%(0.189) 0.610%%*(0.104) 1.841#%(0.191)
boon 0.441%#%(0.104) 1.554%%%(0.161) 0.438#%*(0.104) 1.549%#%(0.161)
Lo 1.378#%%(0.086) 3.967+#%(0.342) 1.388%%*(0.086) 4.007+%%(0.347)
Lors 0.334%#%(0.113) 1.397##%(0.158) 0.342#%%+(0.113) 1.408*#%(0.159)
Lo 0.421#%+(0.105) 1.523%#%(0.159) 0.437+#%(0.105) 1.547%(0.162)
Lois 0.834#%*(0.093) 2.303#%+(0.214) 0.862#%*(0.093) 2.369%%%(0.220)
Lot —0.111(0.119) 0.895(0.107) —0.085(0.119) 0.919(0.109)
Lorr 0.362%#%(0.103) 1.436%%%(0.148) 0.390%#%(0.103) 1.477#%+(0.152)
byois 0.505%#%(0.101) 1.657+#%(0.168) 0.529#%*(0.101) 1.697+#%(0.172)
Lo 0.485%%*(0.103) 1.624#%(0.167) 0.508*#%(0.103) 1.662%%%(0.171)
Lo 3.171#%+(0.092) 23.827+*%(2.188) 3.173#%%(0.092) 23.870%#%(2.190)
Ly —0.218(0.245) 0.804(0.197) —0.208(0.245) 0.812(0.199)
X AL SR A —196.162 —141.735

A O REAR EZE , +#%p<C0.01, #%p<C0.05, *+4p<70.1,
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