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A Route-Carrier Choice Model:
The Impacts of Airline Mergers on Passengers’ Welfare

Student: Hui-Yu Chen Advisor: Chieh-Yu Hsiao
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National Chiao Tung University

Abstract

The fierce competition in the market has caused many airlines to go bankrupt or
to merge with others, and the market structure has thus been changing, too. In view of
the fact that the wave of mergers will continue to affect society and industry, a clearer
understanding of its impact is an important research topic. From the literature review,
it is known that airline mergers will affect the network structure, the state of
competition, fares, service quality, and thus passenger welfare. However, most of the
literature only partially analyzes the factors listed above, and the empirical study on
the actual merger is very limited. Therefore, this study considers relevant factors more
completely, establishes the travel demand model that provides sufficient details, and
analyzes passenger welfare changes caused by the mergers rationally.

This study first uses the aggregate data to construct a route-carrier choice model
for metropolitan cities to analyze the market. The metropolitan area may contain
multiple airports. Each route-carrier is a discrete choice, and passengers are free to
choose between airports and flight types (connecting or direct). Also, not selecting any
route-carrier (not generating any air trip) is permitted, so that the total demand can
remain elastic. In addition, treatment groups and control groups are first defined, and
difference-in-differences method is then used to measure the passenger welfare
changes (including the analysis of various factors and the differences between
traditional and low-cost airline merger).

The results show that the substitutability from high to low are: routes within a
carrier > OD airport > non-air alternatives. As for price endogeneity, route distance
*oil price and route distance are effective instrument variables. In terms of welfare
analysis, as awhole, airline mergers resulted in welfare increase (AA-US merger > US-
HP merger > WN-FL merger). And if the markets are further divided into different



categories, it can be found that the mergers caused welfare increase in most of the
categories, while they also caused welfare decrease in the rest of the categories.

To sum up, the study establishes a choice model that quantifies the impact of
mergers on passenger welfare. This model keeps the demand elastic and incorporates
route-carrier level variables; the nested structure is designed to take the substitutability
and competitive of choices into account (e.g. travelers may choose different OD
airports and routes in multiple airports metropolitan areas). In addition, time value and
price elasticity become more reasonable after using IVs to deal with endogeneity. The
preliminary welfare analysis showed that the impact of the mergers on welfare is
positive (as a whole), but differ among markets (city-pair) and airline types (FSC and
LCC). Propensity score matching may be used to do further analysis.

Keywords: Airline mergers, routes-airline choice models, instrument variables,
difference in differences, passenger welfare analysis
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i (airport dominance) e g2 &8+ 10 & -0 H e Arie- B B4 £
g e B G %z’v’ﬂ%}v"ﬁ_"’ ;‘4}3 Z o A E EER RS

Yoo o s el s

B3|
BLRLT R o AR BT A R AP P EEH chER 2 T R 0 B G ehfE

F_& ~== 8
é\

P
ok g L A oxE 5
= QBI‘IQFK%&‘M%-

g GLAL F o M LAAS BEA BF > S O P IR %
Wbl R BERTEE SIS EEHR

Kwoka and Shumilkina (2010)4 45 7 & & 30 § B f st d - 2 s s

Fren @ i i 4 R o BELR R B RE A g BRI RS
CEIREEE Y AR LR SN TGRS ORE L, &
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RARA ¥ - R A ARL F (BAkL) BV - 3G RBY - 3 R
%5 «g (R#L) A TR PRI LR o > % 43 (US Airways) &
A 3 % g (PiedmontAirling) & & chg A 478w > P - 3 B ER

Ba ¥ - % AL K et B 0 B RS 0 1 5% 6% H 41

Bt A KB R MR 7 s L.
Mizutani (2011) * #ip] % & (Conjectural variations) % 4 7 5 % #&c

(conduct parameter) k 4 47 & H @ S end FE AR A > TFRLEBHE W o >
P 7% (All Nippon Airways, NH)f’r 5 AR %ﬁ-i‘(leader) ~ P A 4wz (Japan Airlines
before the merger, JL)f- P # ix :# #wz (Japan Air System, JD) it & §2 “{iﬁ
(follower) 7 Stackelberg st & & 5452 > & EH 2 {5 > & 2P 2 fcp Ay

&1 Cournot & (7 103 B

Brueckner % % (2013)3% % > F FIT M & Ay F f1* & g T2
WH T 54 » F A RS R T H - # Hp ende A (in-market competition) |
2L ﬁﬂgzégs | Mok TR BT K AT AR B2 f A
(adjacent competition) | 12 2 T i€ & A G A GRS (potential competition
from LCCs) | > L i en@ B r T £ > i { 25 ¥ 71 ARG MHT 2K
ARG ET Hd ki sk o HP o A AP B O Rl 27 F
Pk S(airportHHI) S 4 - Rt R R N E {0 Sy 2 Bk
(incremental effect) ~ £.F 5 M & A &3 R ZD Fean P8 - 54
Ao v £ L H en 3 o SRS T {0 R B AR
Lo A M AR ORI HER AP < PRE FIITERG 0 i

PEPRRFIFOOHET  BREZDEEFLH OB TIRREET o

Bilotkach and Lakew (2014)r: #6355 A~ 458 =447 7 W X #8355 428
R AR 2 TR 3¢ & (Airportlevel Herfindhal-Hirschmann Index,
Airport level HHI)~ 5 % # ¢ I (highestmarket share)~ g2 4 & ¢ & (Route HHI)

2 Bl o BHFEY REFIWH Y TP [ FRBEE
defE T3 BB L AR EEY D B 2P g2 %
ket Bl A EENE Y Rtk BAREY R AP FLRI Ty E
SO R A T 302 HHI > 7O S SRR iR R o SR AT

R w»b w

&
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WHEPY R R EPH AR LI ERDL HEE 2 Y
B ot 3y s e B A

FEMY H RIER DFE >

PR P E Y R(HHD) > 0 R R E o R R RACT

oo E AR

R R

e SR A5 7 e

PATBRBHREL TS

%02-2 3% 2 R ik

FE 4

FE AR

s

Bpa A sz 22 FEE RS R ’B‘ﬁg"\ﬂmﬁi%

e i oo AP R BT A R AP R R s 2. T35 T
Borenstein oo
(1990) L s o o, e y ,
. B (S AR AR AR o SR A BE A A
5 ‘__I; -“1‘4 ,:—ﬁj% L P
B 2 PRIEE B Bl L R
RS RS FIny NP g R Rs S N
Kwoka and . /AN —
Shumilki A S BT “‘ﬁjﬁﬁ JR7: ~ H ¢ — 75 JRIEH ¥ - G /EEDL%%L
umilkina -
B ﬁ~ﬁﬂ—?\pﬂﬁz$f—?\zp@_%a%‘aﬁ
(2010) [
FK/ 7 F EPRFEendsi o
Bk N Ry o 7 3 R GPRIAR F o Sz o P 0 eh
JRAZBE H g, B n iz 2 7 4% bR B AL
Q=Xq;> #FHHIP-
Faokd#ar Sl ZP=PQ ~ & 4 &k
Ci(q) > Rlsmz 2 @ idhd g Snficl
- iRl = P . —Ci(q;
Mizutani PR , (@)q; = Ci(an)
(2011) (Conjectural 4 A P — P g 2 (first-order-condition) v 3+ &
variations) NFRIEE

Brueckner et
al. (2013)

f ik %
(Airport share)

B AP A B OFREIREZFE (¢ FEH
A ) W Gl fE T E9E o
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(2-R- -7 € dp FE AP
Mo Ay BRI E | 77 M Asg &8 8 Sy AT B8 T
B a g Sy s # % 8 | (adjacent)z ss B Hn s
B sidng dugEonk | 5 - TR RE RIRIE R Sy 2 ok~ § -
(incremental effect) | #dk &2 HIRFF G Sdng 2 B8 2%k o
Wag Y R B T 2P [ KRB LER A
(Airport level HHI) | 2T 3 -
Bilotkach and g4 R TABIT d hox iy o P dZ 2 R OF AT D
Lakew (2014) | (highest market share) | v & » % - &£ ¥k ¥ Rk o
S S HELPF G B Bk e g Tiv2
(Route HHI) HHI » & % 2 s B4 chjie§ 528 o

EH Ry RS, 7 ERZPE d WERER SR S EY

F B RILSEE - B B R KB GER H ek > A4
2 PR R RAFRE o G 221 W A R AR fidpt o e SR

B e pRARER o @ Y PR F R ﬂ{éi?&.é:—f#%n“ 247 E B B
BB BRI AR B R 0 & JRALEL i H 8 Bk [ enm R gl Y A7
EREE S SRS i A TS E R0 S RNy
e~ AT & RME Y 2 F i RGP o

Shaw and Ivy (1994) r4 sih.< & (hubstructures) ~ ¥ % 4 (accessibility) ~
¥ 12 % B % Z 47/ (geographic coverage) = B & v k 4 7 & B ET R D
PR Az R OFERIE =8 0 & BB dhe 3 5(level of
hubbing) ~ #xi # 2. & 4F =13 3 (levels of duplicated cities) ¥2 4urT 44 & #ic
(flight links) 12 2 & "F'k itk oo Bt h i - SRARREY ALY
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gL ehid 342 B (connectivity) » ;T* § 3% % 8L % [ (accessibility) o s ¢
2. AR S B B BUFTAA S BRI AR e R i B AR R o

Bilotkach (2011) 2 4z o @ — 3-8 & an® H 5 247 H = 4787
Y 5 FHoE (Multimarket Contact, MMC) £ st 5 42 & 2. ¥ el 1%
YR ST BRI K B e % o 5B B iR E Wi ;}ﬁ 124
Zo Au R TR S L SRR SR EAMMC), ~ TiER §
S pp AR i (RMMC) > 12 T @ e enf B9 39 > 53
S G iR R 4p tR2 T E (AWGMMC) | RS AR R P A E PR
(route HHI) = #=& 45 #% - % W& = 43 (America West Airlines) £ > % 4z
(USAirways)ené f e~ 115 % Bx -~ EH ¢ R Tz 2 ¥ ? B Y
5RO BO R R 0 JEA R MR BT R R o & 7 B PRI ek 1K
FOM oo = et BT A E R 300 o @ 5D Bl
ARCR AP Z ~HIIFHMPAIRFHRNLE T EREFWA
FHAEYRASOE )R G2 o

Kawamori and Lin (2013)4 47 7 § @ fg & feiecnid Sidny 22 4% L 2L T
BEE BPRAEZ KA Ady g B A € B AR R 5 r e § S e
iﬁ%@%*ﬁﬁ%#m?mﬁ%°%%ﬁﬁ’@ﬁ@ﬁ%?m%?ﬁ%

Aedtdny o P E A A N R E mp*%FE'F X VAP 5 L ] - Sl
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Vaze % 4 (2017)3 & 2 & fdng & F 2 e d iR R 25 5
L AR R (HHI) &2 & i %L%’zgg&gmqigzz@ﬁ%»ﬁ B o e € ol 3 2k
ARG 2 F E A2 SR Bk Tl d A s o 7 R R i
A FEEERSF AR 0 BT R TR L kA G
TR iy B 5 Al @ S nig A2 R G LA g
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(Connectivity) ~
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o4 2-3:

;R B R S N LR
¥ % M (Accessibility) ~ %

¢ 3L ELRE g i R
7 355 % F2 & (Multimarket Contact) »

% 2-3 e B2 R ik

I’E‘—“‘Fflfi’.fi i T 4p 1 Ly AR
g % s (level of hubbing) =8 8 — & 2hehw 2 4 5> 3+ 8
= N e T o
S = Zj:l,nDij
‘ N-—-1
Dyt & 202 58] 2 B chde | p EESE
H- &g N @ eps? cnd 8L i
VA BB ER L B B BEUT s BlA SRR [ hip e
ME L Aok g i oS 2 B Rk - 0 PlIpHE
FEALE T 20 F - @ BEB Y vy H o éﬁg&ﬁ&;ﬁ T B
FIo Pl H R HEERE AN — 1> e BB 53 1; ¥ - 3
BooE e R s B2 E'J R EEE R P T T 0
Shaw and lvy LA o T e
(1994)
oA RE B by o P s 2 F A s 3 (levels of
duplicated cities)£? #rr1 4. #c(flight links) » 12 % &3 —‘ﬁ g Bb
Aty R a R G FR AL R o gt s ﬁsf:;ﬁ £ ek
-\t skl _e&.rwzégzﬁzweﬁwww BB
SERE YSNW-D/2
(Connectivity) 1 N1
NN -1)/2]-(N - 1)
N feped o Bhi g
el B g A (4AE)a
R 53 HW | HE - g 2P oo P E Sy 27 G RED HR
W2 G¥ER | A2 DS sk Fiein o MEZ 2P 0 AT HF
13 K s o Smiqe &35 2 e !
Bilotkach (Absolute AMMCE = Z Ikn,,
(2011) extent of =i
Multi-Market | n;; @ @ #ez 2 @ 403 & B $PRTF2 7 F(B e )i
Contact, If o e enm ifrv‘ VB RIRE 2P R EE YRR
AMMC) I
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IF—I{."‘,,'E?E i (e ;}Fﬁﬂ'— LE AR
Brg 5% 0| Ae ¥ 2P j L ke oy 0P iR ESE
B fpHARR | BHITRE > P E 40T
iy
;}PT = z Ii’j'fik
(Relative
extent of B o7 R e mﬂnﬁ@:pF’iﬁﬂ SRS e
MultiMarket | # 3k erip %t 5 7 Fd e i 2t NheT o
Contact, RMMCK = Z 15,
RMMC) i
42t 5 3 A :
B g AVgMMC ezt 5 = ;8 4o
R R 4 AvgMMCK = (N¥)~1 « Z I¥ x AMMCF
%.?—fgjf]f% Nk : J-+—r‘$ ‘,"%-E’ z&j: ’%» 7 ﬂm;‘. 4\ ”Jﬁ’{
=]
N [Fisez 2 i Mmas Bk ap s
(AvgMMC) | e T AR
2 AWQMMC 1T 3aiE ¢ &2 AMMC ch-T 32 p & o
dg o g AE | ek AR b @ ¥ 2 af B 2 2 (per seat kilometer) 3 E - o i X
S w2 FT(per flight) & 3+ 5 B =
Kawamori | #& #8%€:8 « 1
_ AR WK ENT TR A
and Lin PR A R *ER
(2013)
Bk fuy & P indlE? 5 - BiRePEF LT n Bl
Lo pld e e n s g () g d e B
ﬁ‘i}— =t FRE o P H e X 'rn &
3 AR A (Aeigs o )5 H o B R R R T 2 P A
ABLT|iE B #8297 & chk R
Israel et al.
(2013) VHSHe S L H o AR B A e d B R EBTT R T
B R R Fz BRI SEc 1 E S - ST FlaE 2 B Ehs
H#c
Vaze etal. et A By P L2 BT ok Bl B sy O F AT SR
(2017) U s E oA
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Z R S éﬁJ%“ B e EE A AL B RS2 RE R
Y ”Ll’:fﬁ~ﬂ7~7lz‘r-r'?r7’ AR REBEFEDLEAFZ > AN AT S
ERSIT N TR (BT R A B3P R) a2 el s BT B

¥oNTALZBIPEGEP 0 F - R AL A HI AL HRIPF ¥

S E L UHRBETBE S 2 EaEt 2 7 o

EHFERZFEE g P AN ARS T DING o Ra EEFE R
PHED AR 2R VI ABL R FRIT A DY %o B
EHEEH P T UFR GELHEERILEHAT FLHHRA > &L

HRl g EREESARD SL b E o d éjgw Y. TTTF\ I ek H -
EEHP iy P2 R fZRP 354 EHR o &a i LK
(Borenstein, 1990; Werden et al., 1991; Kim and Singal, 1993) ; 2 = » £ &+
B kR ARG T F R AL AP E A A o B LR R
FHAmT] 0 TS bR g P BRSNS BT i S R RAL
A kdF o AP R BRI AR W R BARTIR S 0 T 0 B E
BTG VR EE ARl £

AR F A TR EE S ATE K R
BEER e P R RERICE o T AT R BRGNS
£ 2k o i & %238 4511 (Bruecknerand Spiller, 1991)-
W TFAEEBRA AT A Tidansk M iy
I P aba ¥ 3T gk & (Yanetal, 2016) -

- p;gg.grgmﬁ, Focdk o b vk OSSR A HTH
His Vi BERBE T 2o £F 5 8 $H00 BEpER - #
PR oA WPFRY T L R . A AR B A ERY ok~ BUTB) K o
Bilotkach (2011)4p ! » $tse G A 4 € XA P EE > 5 5 7 F 7 ool
# (Multimarket Contect, MMC) A2 & A% B » L AR /& AX 14 ~ PRABIF F AR 14
PO AR R B AT A EA S K T % edE g - Mazzeo (2003)4; £t 0 B

FEY RS ¢ E RTINS R € B 1 8L sz Richard (2003)

frt. N
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Fes TREEEA L AR F AR R BUTB R E e 0 R A B
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Richard Afﬁ&@g%}z\f]%’ﬁﬂ,fg%%ﬁ}%?gir—]éﬁ,_i
(2003) e SR IP 7 SR ] F] X457 o

#E A 475 2005~2015 & /¥ £ wv ¥ 7 L
(B8 e e M R -+Ff B 400 H 2
Mo AT nS B oAE F B sRiF X AT R E P R
Vaze etal. " a ﬂ w1 &
oo HEI LR e
(2017)

d 3B ELy P 3 Ha I8 S RO S (£ 2
EAOFF)RF o REH AR T R LA
,k-@-@m_—;_’é? ;_%'m /——‘FF%FIJ?' "
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it | FEEE D e

B PE R PRIES T M ¢ RIS 7 R
Steven et | E ik ~2Lp BEAOIER F AL X HELB ) IR & ] b
al(2016) | BB 2 BIRAEEF T R AL H T & H 2w

L
FOOF R R E RIS TR KGR f W R Tk > JumT R
- i F AR B R E - AR R R R S B kR ok

oo 0t H - MR AR5 SLf14k(total surplus) o 7t T dp 3§ 5 #14k (consumer
surplus)f- 2 & JF’{ #1 4 (producer surplus) .38, fo o S 142 S AL € AR i} 7
HHIT 5 RE AR 4 AF FIRR] 5z 2 @ 45 ] - Kawamoriand Lin
(2013) %Ak € AR JI B & 5 T3 F B2 re® Bz o @ JIB 2 i NS
wﬁ#ﬁhnw’%mé L& Ly O P and g e A fel @k RO A A
faox B i) pE o B S 1B & & 1t (joint-profitmaximizing) e & & € 3 4v Ak €
ﬁﬂ’aéﬁ%$iﬁﬁﬂ@%’éﬁmgﬁéﬁgmﬂMWmi&emn
A Fr 7 2005 # F] 2015 # e b 2 A B kAt S BT EHN
(Multinomial Logit Model)i& 74 & > £ 3-8 11§ % "ﬁﬂfﬁi HiE . Tt
+ A 8¢ 2 % Bz (Difference In Differences) it;c;";—;p] £ Bz b w T
AATAEflZ g1 LA Hdp MRS g ¥ B H AR A R 0 BE & T
FooOFD o AFEFEIRT > TR E GRS o RFH I RS PREFAR
ﬂﬁ?ﬁﬁﬁoﬁa’iniAanwﬁﬁéﬂ’ﬂﬁﬁiﬁauwa
Mg 2P (FRZ 0 P BATEB N R frg B L)) 5
o dn Tz fu? a3 REFes | & Fo

-

PR REF AR L oA S o T A RA S A F A2

(Demand Generation Model) ~ 7 45 /% #i-3% (Demand Assignment Models) -
e %’; S#-2 il 820 & 4 (Generation) i {7 i v o £ *EJ%‘/\ EAr -1l
£ L#ﬁ 7% (assignment) - 5% it o
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ZRAABANFT Y 2Z 0 PFHEFRERE B Bt o F R
(segment) ~ 33 7 ‘& & (city-pairs) ~ # 3 & & (airport-pairs) & o § * cfEff %
BT LR GELG AT RS A DL K L f%: v 3k

EFZ A DF Ko R RER A T TER
ARAIWNEZ R F - WA BT (M A $B

BBRE)F R R s FE S 2 R

N

e .-]‘LJ};,J\ AR e o S R ;%(@g S S AR R O
FE) R A (RE pRE 2 ) o E R 05 (multinomidl
logit, MNL) ~ & 7% % % 2 # (nested logit, NL) R & B % 4 (mixed
multinomial logit, MMNL) ;%2 4p R 2. 2588 35 8_F AR % >0V v R
HR i AT 32 o R PEHCN 2 AT FRE R AR T
HF LR R ERER S R R R BRI TR R LR AT
A F R FS RO N T AR B R T E AR
A ogai 7 B F k sienfe pRiE(simultaneity) - BT AT € 3 2 MR AL

/?“

Hsiao and Hansen (2011) & * &\ B N B & F a5 Hst > B pF
Bl w B g RA S HEKA L2 AERE LY AT A ES A (3
A3 ART ) EN R QA E R AL RN 4 R R
Foob o RGBT R GE R S o U o P 2 { AT S T
(panel data)m LR € TR B FHG RG> Flra FPFERETET L2 R
LRMFZ R 2y 7o AT B

BB o S BT REEHE P B AR L RIABIL A
"‘/E@’ﬁ%ﬁﬂifé&? - i R gk > ¥ i3 mvjl?c:‘ BT F N 47 R
LWz Pk v § k> 1;%%1;“@. CR-E 3 EAE S

fed § o pkdndl o & EH TEEALARR B AR T L R FES A
Foorg oo A R E K o SRS G A {5 2

PR O ST F o 1;&:1&%;\ AR ERE TR TR
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TR - g R ()2 R B AR R REE AR
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B ) EBBRR2Z AB 22 5 F B RTEHNN TERELREF
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£ B¢ 2 %1 B~ 472 (Difference-in-differences) k ¥4 H s 2L & & 2. 2 58
Fld o U £ b & B2 gk o WA TR 2 BN (B
EREWNE LR 2 AR 7))

3.1 B &g #H

TR A ATART TR Rk R TR Sy E R r Y o ATy
F * [ #7iF 4% §05¢ (Discrete Choice Model) (Ben-Akiva et al. (1985), Train
(NW»’T”%?“%ﬁwﬁb’ﬁﬂ%fiﬁ%@@%éﬁﬁﬁwm’
FTHAXRARTEE T8 (AT BB 23 27 KL T (3%

ETTRS
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BEERE
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35BS " € % (metropolitan) 5 m S5 AVE B R IREF 7 A2 BT
B(- Bg®RFTae g P BRI) LigHD (City-pair) 5 - 7 Fehdeig
g T L (City-pair > 2 - HALIZH T T F 455 IFAR) o FES R
THH TR 0P ) 3R ER TR - Lyt 2BV E
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BOF o odcr RS kA K o sna— sl
B K PE R LR R0 ot (3.4) -

Upie = Zie1 Br Xk + & T Miie + Eirig (3.4)

Xpppe: FUART ~ g o Pl R T RPIZ Bk

B M3 Btk il Sikc
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‘:,\M

S 2 BE AR BR G ER L RE S ek
Non-air ~ é_iﬂma‘; W fie & AN~ A2 BERSE S O(% 7 - BACERO)) ~ i
BHEE e SH(E = BHEBSEEH  H o Hs) e B8 5D(E 4 A B
gD~ D) v dny 2P RIHRFAB Y B S R F 2 BT L RAeT AT
7 (H3-1)

MNL

Non-air O1 O1 O1 O1 O1 O1 O1 O1 O1 O1 O1 O1
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P— 4.4430%** | 6.4223*** | 3.2806%** 5.0930%**
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FrkeziE 0.9362%** | 0.9184%**
A, /A, (0.0025) (0.0028)
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, . -0.0144*** | _0.0118*** | 0.1476*** 0.1656***
T~ (F % ~)
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(& 33 % e 38) (0.17) (0.12) (0.09)
B 22602.71%** _2556.40%** _2582.72%**
LA (0.12) (0.08) 0.11)
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