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Abstract

In recent years, the aviation industry market has been volatile and airline
mergers have been frequently reported. The merger of airlines will have an
impact on the market structure, the state of competition, fares, service quality,
and even social welfare. However, most of studies focus on changes in single
service attributes.

This study applies the route-carrier choice model constructed by Hsiao and
Chen (2019), considers the impact of changes in multiple service attributes on
the welfare of travelers, and models the issue of substitution between alternatives.
In addition, in order to reasonably and effectively compare the changes in the
passenger welfare brought by the merger, this study uses the propensity score
matching to select one-to-one comparable experiments through market
characteristics variables (including market distance, population, and income),
and then use the difference-in-difference to control other factors so as to obtain
the changes in welfare that are purely brought by mergers.

This study takes three mergers of different types of airlines in the United
States as an example to conduct empirical analysis. The results show that
whether to match markets with similar market characteristics will make the
welfare measurement different, and diff between merger types and market
classifications: the merger of the same type of airline is easier to increase the
passenger welfare, but the different type of airline is more likely to cause the loss
of passenger welfare. In addition, the welfare in the three merger cases are all
sub-categories of the existing market, but the key variables that lead to the
differences in the three cases are not the same.

Keywords: Airline mergers, propensity score matching, difference-in-difference,
passenger welfare analysis
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ERFEFRFTFSETLLR 2 BBFETY > A F LB 2 LR 2
( Difference-in-difference regression analysis, DID ) ¥ 5 72 3 = 2 » F]3% >
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FEPH P PR R T o R S deY pR AT Ap BB AEPE 0 A R
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Carltonetal. (2018) #BPZ 3 ¢ 2 £ B 227 H N A4 45 > 2 3 ) +¢m$n F
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GE-ECAIES I IR RN TR réi § 5 (2019) #7

ERFH PRI FEE TR E LG L BB

o A2 R > R R SRR - - ﬁxwﬁ 30

1;3;3%1;‘% #“%Hii i ,ﬁf@ H2Z PRFZ > nH EW a4 b H 2 9tk o 1Y
/24: °

3.1 R Wrs 5 E &/

R %748 % 1E 3% #-73] (Discrete Chioce Model ) (Ben-Akivaetal., 1985)
'F"r/‘ij‘ﬁ\ﬂ ERT = R e ﬁ/[@fﬁ%b“i"‘w"’*ﬁxﬂm“’ "*oﬂ
By gL \3'#««;;\53;6,"furlz-é‘.mau,bm’sk 2 RHG > TR
HEE B R PRI RET ER TS

311 %@ BN

538 B & #4058 (Multinomial Logit, MNL) & 45 g8 »c* ®aha & -
Tt Sl 50 TS BRI FF 0 4ot (31)

Uin =¥in t.8in (3.1)

Ho o Upy i MEH 9 Sl Vi 2 FEREFS (R7 0 2 4052 n
2T HFRARH ) g e WEBMETF]F (R 1D REIEE N 27V HTE T
) o BRR AT H Sn#liclUy, 2 S8 e, 5 M2 4 e & e (Independently and
Identically Distributed, 11D ) » ¥ #0332 34 (3.2):

eVin
p. = 3.2
n Z]:Cne in ( )
He P aZ nERH>F i85 430120V, 50> %4

ML 2 VTRt > Yo eVini irg B kAT R R 2 4l o

5 38 &‘g?#ﬁ-ﬁ_ IFAQ{%?@ ARz 22 P EFES R pSF
R L gt 3 M REFED R AP R 0 R
bR gg 4 Mgk o 4t > McFadden (1978) 21 33 R E #F2 A
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(Independently Irrelevant Alternatives ) 44+ » Ja F L Ap e > 2 FiF
AR L ApR A2 K5 R E Y .

312 & RFHEHHES

35V B F 050 (Nested Logit, NL) #-7 Ap B M eniFiE = X A 30
- §9¢ s #12¢ % @ (Inclusivevalue, u,,) %4— K2 FES ?ﬁffi#ﬂ?
f‘zwmﬁﬁt’ymns/‘ﬁo 12 U, 873 OEE’Z\TFF'( N HE

EAMPEPAAR U BT IFEAFRE2ZFE S SPMBPBRM A Fu
%1$’$,Fwﬁ“ﬁfv%nﬂpwwwwﬁwvwm%k&i*@f
PHRBTRES CRBERLFES FEFERPI TR -

> 3
& W

T A KRN R EHAE ) BRI ME > E- S me
PN, B> %> 2 iAENNPF(P)Ee FE(Uy) 2 Tm405 (3.3)
(34):

eVi etmim

*
Vi k Kkl
Yjenme ] Lg=1€ K

Pi=Pm*Pi|m=

PERFERIZ I oL, 5k m2 '””ﬁzﬁi Hmﬁ--gtm?»%ﬁlﬂé/ﬁ;:
FERAONL12/F -

%Pf@%%W¥‘W§%(mm)%@iiw;%*%*%kﬂ’
FEREMEEREZ PR HFRD LB FET FLYF zm T E
(McFadden, 1980) - 73 DID #77 2 i %4« ij' § & £ f%\ﬂﬂ PV &
T 4eiv (35):

E(CSpe) = E[ ] (35)

Iﬂfarel jER(m(Tl)t) Ujme
A9 CS,, 5 fsrm»p%m S E L E R Brare s KA TR
A
v

PP PEY R U e > F (R~ dz 200 A Fmavp R
t ePRERS AT R(m(rl)t).a B m *“B*F’* toTT ER 2 -y P B8
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s Tt 1 ’—:E‘ > H j\gJ-_;_;—}E,’,E’}J_L/ﬂ F;F'TT]J%’ %\fr-&vp;\ (36)

BV

(
BLE

E(CSme) = ln(Z]ER(m(rl)t) eVimt) + C (3.6)

3f
Vime » ¥ BLZ2ZH > $00 C &7 @RI E 220 BHE -
B FETHEMP R EHeL g

post

AE(CSye) = ﬂfml [ln (Z,eR(m(rz)c)e e ) —In (ZjER(m(rz)t) ev},’;ﬁ)] (3.7)

3.2 M & B itz

'?55%552'7\?:7} BB "ggfﬂf}:}ﬂp\’ T R iE B iE - R ApIT TR
ThRk e HRE > ik 4% (Counterfactual) shplsey @ o
?ﬁéﬁgﬁﬁéﬂﬁﬁﬁﬁ7kﬁﬂ%ﬁ%’%ﬁﬁ%mﬁﬁﬁwﬁﬁ
XAEHPRET TG AAFLR  2n PP K AIL S (treatment effect )
# 24 maE (D'Agostino, 1998 ; Winship, C., & Morgan, S. 1999; Wooldridge,
2006 ) » @ ERFERES R EAHL R ORFEMF S F T
(Confounding factor ) > =3 ¥+ * ¥ & 5 7 BLP[E 7 ¥ BLRIS 5F > BL%E
e o R AT RER FEFF T S 2 F SRASE Ak K o T o
Rosenbaum 22 Rubin »& 1983 # 3% ! #8 » 4 Hcfic ¥;2  (Propensity score
matching, PSM ) » i i 454 7 L& 2. la‘ér]—:‘ s LR PO P T S
d F&‘g&fi Eoar k2 R 258 o d %'\"'T}i [N o e H"f”p oA
TN HRE ’ér‘b'l%w‘?“"}‘*il—m%}% AR ARITRE 0 A S AR
;}'jf/{%l—* B RARL > Fpt s FAH G e P 3%7 8 o

%

RSB B AR 4 B o TR
m#BF‘g’gH"E"mﬁo?}l;&#E‘%i"}LL-@L#BH—:E{}_}TE LY 'gg
%
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7 k& @ Khandker et al. (2009)
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ERALHBRER SHRASCPIERE TE - BT IR H G o &y
Fe¥tiBA7 Y ¥ i 07 B RS 2L BCEERE > Ar A fEE < kiR > F
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) BEHE LB 6ﬁhq*ﬂﬁumﬁ I I R e
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T LT REER ol i < A S >glj:¢és-,\ EEP R Firfp ¥ 2
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33 AR 2 LR

# B ¢ 2 £ B+ (Difference-in-difference regression analysis, DID )
( Abadie, 2005; Wooldridge, 2012) * k4R 2 3 2 (S d»c%k » @ F 4@
P AFTRACE TR o L E TR R T R R T A 5 F ke (treatment) ¥
¥E@e (control ) 2 1 ddiFs e iR T2 RIS B
F,*,J[,' LB AELE AP A E T L EL c AT R L s 2D 5 E
M EE N L E G e s S E i RE s SRS RE o LR
P2 RN G408 (3.8)
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Yme = Bo + B1 * Time,,; + Bo * Merger,,s + B3 * Time,,, * Merger,,: + &me (3.8)

B oy s RS BEERS T N2 R RN T T Bk
%&ﬁ’&a@m%ﬁéﬁ’Tmmmsﬁﬁﬁﬁ%%<%& |
Hi 50) B5 X » Merger, = S himedc (BX § 37 FH
a‘fﬁﬁﬂf‘?r:« 1> B HRers 0) s rfz’l‘é‘*" # 3  Timey,
Mergery, ** # PR &3 F2 23 8% (5 FReSHREGFHR S
%) Emp» AR

7 (38) ¢ BT 5 AT AT
A Tdeed &3¢ ;

7
Bz B VARE- H AT

ﬂ3 = (Dtreatment,post -~ Dtreatment,pre) - (Dcontrol,post e Dcontrol,pre) (39>

%iE £ ﬂﬂf;¥%#%@%2€2$
@Wﬁwﬁiﬂwﬁ RURGD! R o &
ﬂ,#ﬁa@’ﬁijw ﬁ%ﬁ%ﬁ?dm%mﬂ+,@m@ﬁﬂ

EE DA BARTIRT > T (39) P 2 B33 o @ Lt * DID wjF
BRERA LN T ZREEE ()RS HRE: FE R MBS 0 ¥ gD
g H T Q%—E?V B2 FFafhs V+°?ﬁﬁﬁ*x; b REE M P E
Wt P 2 F B FARGEEDIZLREETER o Q¥R
Bk AR ETREARP S AL T R EETREEER
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E AR N AR R A LR =& Ul oAl A L i

1 FHEAERGE

KPR AR 2 SFLF R e R~ D BEESE ~ SAUERE 5 R p T E
EIRER = E 3+ £ (Bureau of Transportation Statistics, BTS ) #12> B 2_ 4p i 477
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AR RGER(AHZ ~ FH F A %)

B A A A e e A
fe¥ter £ A PSM PSM * PSM PSM + PSM PSM
% ¥ % ¥ % #ic % #ic % ¥ % i
R -4 (F#35) | (REF) | (REF) | (RFF) | (RFF) | (RFF)
o B a & -8.83*** 7.33%** -8.83*** | 13.32%** | -8.83*** | -27.84***
(0.09) (0.09) (0.11) (0.07) (0.11) (0.09)
PRTROrY 207.31*** | 278.46*** | 198.35*** | 318.37*** | 201.18*** | 320.77***
(0.08) (0.09) (0.09) (0.08) (0.10) (0.09)
B ko 1.91%*%* | -27.38*** | 5.84*%** | -28.35%** | 23.14*** | 42.99***
(0.12) (0.12) (0.13) (0.10) (0.13) (0.12)
¥ e -2556.40***|-2638.59***|-2556.40%**|-2676.42***|-2556.40***|-2675.88***
(0.06) (0.07) (0.07) (0.06) (0.08) (0.06)
A~ 23,054 3,750 30,064 17,918 25,870 9,456
* < (.05, ** p < 0.01, *** p < 0.001
AA US B 7P 2 LB 2REEE (A2 ~ 1707 FA )
A ¥ RS o BRI SEEC RIS o
fe¥fe2 & A PSM PSM + PSM PSM + PSM PSM
i e % Hc % dc % dic % Hic % ¥
R A () | (R | (REFF) | (RFF) | (REH | (RFF)
B 2 13.55*** | -97.35*** | 13.55*** | 22.32*** | 13.55*** | -30.34**
(0.18) (1.60) (0.18) (0.57) (0.18) (0.45)
PRTRv -7.46%** | 197.41%** | -81.65*** | 193.64*** | 64.93*** | 338.56***
(1.43) (1.70) (0.47) (0.57) (0.40) (0.46)
B ko B 0.94 111.84*** | -67.13*** | -75.90*** | -26.45*** | 26.43***
(1.98) (2.20) (0.69) (0.82) (0.56) (0.63)
¥ e -2602.71***|-2807.58***|-2602.71***|-2877.99***|-2602.71***|-2876.34***
(0.13) (1.30) (0.13) (0.42) (0.13) (0.33)
A~ i 16,321 80 17,837 3,112 16,985 1,408

*p<0.05 **p<0.01, ***p<0.001
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WNFLAZR? 2 ZB2REE5(AHE= ~T03 340 %)
T%;E%A}ziipf.éi? ERECIINC S = XA E -
ity B A PSM PSM + PSM PSM
%k % # e i a sk - <d
R (RFF) | RFH) | RER) | (REH)
0 B 2 3 -12.81%** | 102.55*** | -12.81*** | -4.49***
(0.25) (0.85) (0.23) (0.22)
L s 99.84*** | 331.21*** | 131.50*** | 192.87***
EARE R EE S
(0.53) (0.85) (0.21) (0.21)
B ko B -97.60%** | -212.96*%** | -3.80*** | -12.11***
(0.98) (1.16) (0.30) (0.31)
" -2595.85%**|-2827.23***|-2595.85*** |-2657.23***
% (0.18) (0.74) (0.16) (0.15)
A #ic 16,091 352 20,748 9,666
*p < 0.05, ** p < 0.01, *** p< 0.001
USHPZ2W 2 L 22 RicE% (A= 3473 540 5)
L CREC RN BV SECENEE &
feite &1 A PSM PSM * PSM PSM A PSM PSM
[ ;14 % Hc % Hic % e S ;3 % He
L (RH5) | (FER) | (FFF) | (FEF) | (FEF) | (REF)
P 2B -8.83*** T o™ -8.83*** | -28.60*** | -8.83*** | 20.42***
(0.11) (2.60) (0.11) (0.27) (0.11) (0.65)
PR 19.05*** | 134.25*** | 37.92*** | 190.84*** | 39.35*** | 272.46***
(2.13) (2.07) (0.18) (0.27) (0.40) (0.66)
N PIVET -112.03%** | -122.45%** | 15,03*** | 34.80%** | 14.33*** | -14,92***
(3.44) (3.56) (0.26) (0.38) (0.56) (0.91)
¥ e -2556.40***|-2671.59***|-2556.40***(-2709.31***|-2556.40***|-2789.50***
(0.08) (1.41) (0.08) (0.20) (0.08) (0.47)
A B 21,102 16 25,003 7,818 21,398 608

*p<0.05 **p<0.01, ***p<0.001
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