51 RN A Yz N LB
“;é‘,ﬁmf« > BEl > B 2‘\:3;53]%7V

Phifh B e 7 A8 e 0 F RS

DB
AN

/ AJ

Combining Destination, Route and Carrier Choice:

A Passenger Demand Model for Air Transportation in a

Hub-and-Spoke Network

L

/\

™
i
pu
=
|
O
e
.h_‘



BLEPhp BRSNS 2T EEZ
Phig B e 3 8 st ORHCGY
Combining Destination, Route and Carrier Choice:

A Passenger Demand Model for Air Transportation in a
Hub-and-Spoke Network

Fopo4 iy Student: Han-Fang Che
iR E ] Advisor: Chieh-Yu Hsiao

A Thesis
Submitted to Department of Transportation and Logistics Management
College of Management
National Chiao Tung University
in Partial Fulfillment of the Requirements
for the Degree of
Master
in

Traffic and Transportation

August 2020
Hsinchu, Taiwan, Republic of China

PEIAR - O 4 & N~ 2



B4 B 5 ﬁ%%ﬁrfﬁﬁ

- Bipg €& G0RAL

ﬁiﬂ BPREE T S ACBAE ® 2 AT B2 R P s
—HRR L O FE R R R SRR R BN TR EYE

RE A AR R ER 2 R

PR EFZHNRET R B R FE T ER S FF LA g 2 P e
Pefbt 2 TS S SR g 2 Azic v §8)  TRBIT B2 P
L3 FRFE S BEA BBt g R 0 S 2 R ety 3 R R ARR A
oo feid® 1 2 RBE TR BN 2B AL o S iR R L R
B g RSB g b p e

Foho i s AT B R B G RACT R g i L SR
§ TR ZHG I N g R AT AN g R R R L B

AP REFEAM 2 AT ED o FRME - 7R M REF TR RO

A 2P ek ke AL FE 0 1R B S B

BN

7

AR ARR o
RET T R At k2 WV A 2 P Rk A R B T RB T
B AR LR TP B A R 27 2 SR i)
mEADR A EL PRI 2P PR E RN P E RS D
PRI %k ML 2P T RBAS RS S ERT AL RE L B2

MEE @ B ey —bu-deg 2 PRI 2EF R F RAL - F Rk

I]\ i:k}_‘_



Combining Destination, Route and Carrier Choice:
A Passenger Demand Model for Air Transportation in

a Hub-and-Spoke Network

Student: Han-Fang Che Advisor: Chieh-Yu Hsiao
Department of Transportation and Logistics Management
National Chiao Tung University
Abstract

In view of the increasingly diversified choices of air transport services
by travelers (for example, destinations, routes, and carriers), those
considerations are critical to airline business strategies. Thus,
understanding travelers' choice behavior is a very important issue.

This study uses aggregate panel data to construct a destination-route-
carrier choice model based on the origin metropolitan area. This model
keeps the total demand elastic; it can comprehensively consider the
impacts of social-economic factors of the origin and destination city, as
well as the influence of the service level of routes, carriers, OD airports,
and connecting airports on air travel demand; it explores the substitution
patterns among alternatives (such as the alternatives of carriers and
destinations, the OD airports in the multi-airport metropolitan areas); it
allows destinations with different attributes to have different substitution
patterns, and substitution between aviation and non- aviation options is
different by origin metro areas with different attributes; after improving
the problem of fare endogeneity by the instrumental variable method, the
estimated value of time and the fare elasticity become more reasonable.

In addition, the fare elasticities, which defined the market as a city-
pair, in the literature would mostly fall between the fare elasticity of
metropolitan area demand and the fare elasticity of city-pair demand
estimated from our models. Therefore, when studying travelers’ behavior,

Ignoring the destination substitution may underestimate the price



sensitivity of travelers.

The model is also used to simulate airline strategies. The model can
predict the changes in total demand in the origin metropolitan area, and
the allocation changes in destinations, OD airports, carriers and routes. In
addition, when multiple rival airlines make strategic adjustments at the
same time, the effects of competition among airlines can be revealed.
Airlines can choose better strategies and markets to increase their revenue
based on the predicted results of this model.

Keywords: destination-route-carrier choice model, air travel demand,
demand generation, demand allocation, endogeneity
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