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Abstract

After the high speed railway join the transport market at the end of 2006, and
certainly , the public transport (airway, railway, freeway buses) of the western
transportation corridor will be hit hard by it, especially the long route of airway. The
high speed railway with high service quality and lower price. How to make tactics to
increase the market competitiveness and gain the largest profit is an important

subject for airway.

With transportations, the factors for the choice in favor of passengers is about fares,
schedule, travel time. Because of the high speed railway join the transport market,
The Airlines Alliances and it’s feasibility are the points we’re discussing about. So
this research reviews the way of choosing of individuals, game theory , and the
documents of the Airlines Alliances at first. We probe the competition of each
transport and the various kinds of Airlines Alliances with modeling the profit

functions and solving equilibrium fares under market equilibrium.

There are three major components of the payoff function : the demand model, the
market share model, and the cost model. We use Bertrand model to solve equilibrium
fares and frequency. And we use Stackelberg model to study each transport and have
income which follows and leader to accept the situation. A case study of using survey
data collected from passengers flying from Taipei to Tainan and from Taipei to

Kaohsiung is presented to verify the effectiveness of the model.

The result of solving to find that transport under Bertrand model that having
equilibrium rate will be slightly reduced after the high-speed railway is join to the



traffic. It is best with class 19 that Airlines Alliances after the high-speed railway is
join to the traffic., and Airlines Alliances is better than alone or the minority Alliances.
Under Stackelberg model, high speed railway’s income is better than Bertrand model,
but accept the respect by way of Bertrand relatively tally in the overall income of
transportation market. Analyse the respect in the social welfare, it is high before each
transporting and having Bertrand model the total social welfare after the high speed
railway is join to the traffic, and it is good to relatively have the social welfare with

Stackelberg model relatively.
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19(0.04961) 0.04788
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32(0.08355) 0.08366
24(0.06266) 0.05964
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42(0.10966) 0.10932
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10.97%
42.82%
22.98%
14.36%
8.09%

0.78%
24.54%
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13.84%
6.01%
0.52%
10.70%
14.36%
7.57%
4.18%
36.03%
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11.49%
5.22%
2.35%
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63.45%

13.57%
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0~10 %

12.75%

11~20 #

34.31%

21~30 #

36.27%

31~40 ~
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41~50 »
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22.22%
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18(0.09730) 0.09558
11(0.05950) 0.06372
30(0.16216) 0.16506
32(0.17297) 0.17304
19(0.10270) 0.10435
23(0.12432) 0.12498
29(0.15676) 0.15256
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52.43%
47.57%
11.89%
42.70%
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11.35%
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0.55%
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32.97%
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11.89%
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0~10 %~

13.04%

11~20

36.02%

21~30 #

40.37%

31~40 »

4.35%

41~50 »

2.48%

51 & 12 b

3.74%

7.45%

16.77%

10.56%

28.57%

29.19%
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33.54%
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18.63%
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14.91%
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1501 =~2000 ~ 82.11%
2000 ~ rz F 6.31%
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% 6.2

S LT LR 3 ks

bt @ (RP+SP) | i & (RP+SP)
TR L
0.59252
(0.42792)

fo s G(RP) | f&i5 @ (SP)

0.431274

(1.50652) 0. 713073

0.76392
(1.59609)

(0.16046)

0.22612
(0.50408)

0.86620
(2.76815)

0.63363
(2.09083)

0.66115
(2.18357)

0.079929
(4.77875)

0.11159
(0.52257)
0.57785
(3.69072)
0.49479
(2.66203)
0.51042
(3.55034)
-0.000651075
(-3.36193)
-0.00140662
(-5.73242)
-0.00673462
(-3.37674)

0.39593
(2.70921)

0.63216
(4.02072)

0.556052
(4.75841) 0.45321

(3.41053)

0.21940
(1.47019)
-0.00185729
(-7.60412)
-0.0180746
(-7.16909)
-0.00838716
(-4.22021)

-0.0002528
(-0.39553)
-0.011785

(-5.37927)
-0.0050745
(-2.14970)

-0.000651075
(-3.36193)
-0.00140662
(-5.73242)
-0.00673462
(-3.37674)

5i()

FLFE(A)

iz (7 R
(4)

-539.56 -1647.5 -2193.4 -2191

-606.34 -1849.2 -2464 -2464

0.1101 0.1091 0.1065 0.1108

52.083 40.035 39.974 38.537

384 1149 1531 1531
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ca-dapTe BT EEGATER > AP E AT
BEBR D H, BT
FE I ¥ T 2o st 8 (Likelihood Ratio Test Statistic )
- 0 =2L(B,)-L(B, )] = —2[-2193.4 - (~1647.5-539.56)] = 12.68
s 0 =2L(Be) - L(B, )] = —2[- 2191 (~1647.5-539.56)] = 7.88
Bt = 2R AR X g5 = 12.592 Xioors.g) = 14.45
Bost o F 2 AR x( 55 = 7.81 Xihors3) = 935

K 0.057 2007465 & H AR FRER 00257 5 7.88<9.35:
G R EBR T AFTY RARTA BRSLRFEFLE D

0.78780
(4.30905)
-0.48665
(-2.22562)
0.0365357
(0.18841)

-0.002055
(-7.03360)

0.11217
(3.09974)

-304.38

-354.89

0.14
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B dEHpr s tE
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% 6.4

R T Y LLE S TR NS

% s p
SR T EE "

0.0619466
(0.345834)

0.12515
(0.74993)

-0.11376
(-0.74719)

%
(=)

-0.0028736
(-5.70543)

-0.00266172
(-5.82564)

-0.0016945
(-4.49073)

FTX

(F1/%p)

0.0957361

(4.05052)

0.0621388
(2.80466)

0.0639434
(3.00277)

LB

-103.73

-111.55

-124.98

L(0)

-135.86

-139.32

-141.4

2

Yo,

0.24

0.20

0.12

SR FE 5

72.96

71.64

66.18

e~ i

196

ARl #HEHp 5 tiE

201

203

2 ﬁ:i“ e _i;,l_ % ’i‘:l;%ﬁ% V.S, :E e ?ﬁga%&«b
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1.87367
(2.32129)

1.46564
(1.70232)

1.35932
(1.54266)

5.29950
(1.81151)

-0.00248462
(-5.17594)

-0.00261486
(-4.70320)

-0.00254697
(-4.71145)

-0.0051087
(-3.01248)

0.0430448
(1.73990)

0.00498542
(0.188235)

0.0050463
(0.175564)

0.0852731
(1.07236)

-86.431

-76.001

-74.222

-58.831

-112.98

-111.6

-115.06

-117.84

0.24

0.32

0.36

0.50

TR R I R 5

72.39

76.40

77.11

82.35

%

A e

CLAEELR G

166
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2 - 2R
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7
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0.0176445 1.96187

(0.78869) (4.33726)
-0.00232206 -0.0026581

(-9.36078) (-9.57406)

0.0719827 0.0212085

(5.66315) (1.521)
-342.55 -305.04
-415.89 -457.48

0.18 0.33
TRR) B gt/ 75.91

.S 660
AL HEHpr 5t

LRt A 2P Z S Wy B - Y2 @ B A 2w
27

B S A L B AT e S W R 2
N b T Aol

HO @ #:81-2-3224k

Hl @ #581-~2~32 =224k

L He T 20 st £ (Likelihood Ratio Test Statistic)
—2[L(B,)— L(B,)] = —2[-342.55 - (~103.73 —=111.55-124.98)| = 4.58

+ PR S ¢ 2(0.95,12-3)=16.92
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—2[L(B,) - L(B,)] = —2[-305.04 — (-86.431—76.001 — 74.222 — 58.831)] = 19.11

+ 2T PHEE S ¢ 2095, 16-4) =21.03
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j2 i (RP)

¥ iz E(SP)

1 iz & (RP+SP)

s
~ &

¥ iz @ (RP+SP)

i

1.53686
(4.96018)

0.91890
(3.41425)

1.23430
(4.17950)

1.304
(4.27219)

2.01728
(3.69595)

1.76263
(5.58562)

1.87391
(6.14323)

1.79401
(5.73539)

0.45113
(2.36092)

0.94492
(4.50005)

0.80507
(4.28444)

0.52422
(1.73850)

0.94341
(4.49047)

1.32923
(3.94641)

0.55526
(2.81040)

0.65388
(3.81071)

0.94790
(3.54858)

0.53316
(2.73207)

‘ﬁ(a)

-0.0013825
(-1.51614)

-0.0014248
(-3.23297)

-0.00131821
(-4.01339)

-0.0012375
(-3.76490)

FLEE(A)

-0.15146
(-3.73920)

-0.0059923
(-4.56833)

-0.00588069
(-4.55747)

-0.0060287
(-4.59027)

{7
(%)

-0.0621207
(-2.64161)

-0.00333187
(-1.25540)

-0.00320283
(-1.19349)

-0.003302
(-1.25523)

L(p)

-230.9

-812.66

-1049.3

-1046.8

-256.46

-893.24

-1191

-1191

0.1

0.09

0.12

0.12

39.82

42.838

42.16
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1. m&Ex: H @ BY

2. Rt e 2 ki3t (Likelihood Ratio Test Statistic )
wn - o =2[L(B,)-L(B, )] = —2[-1049.3 — (— 812.66 — 230.9)| = 11.48
wn s o =2[L(B,)-L(B, )] = —2[-1046.8 — (~ 812.66 — 230.9)] = 6.48

3.0 S R WP X ) =12.592

4. F 2R LA x( 055 =781

5. %15 11.48<12.592 = 6.48<7.81 > 2 4E4 m £ B3K » = BHGV AL G B F 7

SRR

st\-i\ iz B
0.0489430
(0.20105)
-0.00221761
(-3.42584)

FIX

(¥1/% p )

0.0116244
(0.14619)

LB

-55.198

L(0)

-62.383

2

Yo,

0.12
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73.333
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6.1.2 = % b= 1 # T (A Test)

d 3t %38 B E ;Y (Multinomial logit) Bk &2 F:E > 2B = 2>

P EEPARRE e %&{g‘,m&jﬂ%" PAPMFE S Z B (Independence
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1.05610 4.70073
0.33992 1.18352 E X £ A #1
0.02826 0.09394 £ A #1+
-0.89783 -1.9434 £ A #1+
-0.14666 | -1.04047 EIA #F
0.17172 0.89595 2 1A #F1
-0.10536 | -0.61841 Z A #1
1.49322 4.55815 7 E A F
-0.66233 | -1.60283 £ A #1
-2.62970 | -5.61763 7 E A g
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% Hcin t\seet £

0.070846 | 0.25729 E X 2 IA #1
-0.39169 | -1.17814 E X 2 IA #1
0.44622 1.26219 £ A #1
-0.50949 | -1.77581 £ A #1

-0.59849 | -2.54888
0.90206 2.80085
-0.17325 | -0.82445 Z A #1
1.97984 3.50500 7 E A F
-0.036412 | -0.90390 £ A #1
-2.50412 | -4.68576 7 E A g
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0.55313 1.6541 . E X £ A #1
-0.28634 -1.6573 . E X £ A #1
-0.52817 | -1.87793 . 5 £ A #1+
-0.08793 -0.2914 . 5 £ A #1+
0.39565 1.5374 . E X £ IIA #F1
0.8494 1.74469 . E X 2 1A #F1
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%612  5At-

B2 KN REEHT RS SERE A

P 8 R

RP+SP

SP

-1.2221
(-0.848)

-1.33826
(-1.75474)

-1.33698
(-1.753)

0.953219
(2.80057)

0.8908
(3.3951)

0.69380
(3.24055)

1.11267
(4.9941)

1.30106
(1.01781)

1.88540
(6.9246)

0.20137
(0.80629)

1.37248
(7.1877)

-0.00054
(-0.64508)

-0.00054
(-0.64389)

-0.00234
(-6.18022)

-0.00195
(-3.39776)

-0.00145
(-4.823)

-0.0364869
(-5.02956)

20.036506
(-5.02956)

-0.0249
(-2.96488)

-0.01908
(-5.36117)

-0.0226
(-6.311)

-0.0017553
(-0.80462)

-0.001759
(-0.80508)

-0.022346
(-1.40491)

-0.009038
(-3.74376)

-0.0103
(-4.217)

-315.56

-365.68

-212

-512.92

-758.5

_448.47

-547.59

-232.57

-551.5

-814.07

0.30

0.33

0.09

0.07

0.06

71.56

76.71

71.13

58.805

53.036
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%613 oS-z L REHF ARG A

IR Nt 3
%

RP SP RP+SP

PB W iE -0.008536 -0.0059400 -0.0073806
SR &S S (-1.5477) (-2.71644) (-1.93917)

0.3846 0.54536 0.40006
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¢ FIE
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397.4 -896.43 -1261.2

0.16 0.13 0.18
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2. PEiut 4k 2 i3t ¥ (Likelihood Ratio Test Statistic )
—2[L(B,)-L(B, )] = —2[-2159.28 — (- 1114.91-1040.48)] = 7.78
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(-1.8256)
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—2[L(B,)-L(B, )] = —2[-1036.53 — (- 788.072 — 272.273)| = 6.37
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gtk g4 it & 2 (likelihood ratio test) 2
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-2.47439
(4.843212)
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i CBE PR
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(0.246911) (3.004639)
< B LW -1.48082 4.884377
(=) (-3.01974) (8.111425)
R R 1.783623 -5.47995
(=) (3.645967) (-9.12243)
< B R IT 0.019282 -0.08992
(31/% p ) (0.978856) (-0.97313)
| B R FT -0.02641 -0.18651
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R’ 0.961 0.833
L R 0.956 0.820
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-5.49258
(-7.77529)

X B PR IR
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| B PR FT
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- 4.56674472 6.9050868
(1.625597) (1.39654)

FAE Y -5.4838321 5.5625908
(=) (-5.69441) (3.281688)
RELH 5.3351987 -6.0334447
(=) (5.530926) (-3.55378)

R -0.0738206 -0.2402081
(51/% p ) (-0.63631) (-1.1764)
1 W31 -0.1832883 -0.2934161
(31/% p ) (-1.55779) (-1.41689)
R? 0.947 0.872
i35 p2 0.894 0.743

F Value 17.7943 6.7837
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30623 Eir A AH 4 1% T RIEIE L SEE(S AP )

feg % AR - 4 B R
u% Firg2 FE
I Lz -2.98156 | 0.531201 0.50611 0.506231 | 0.51922
W iR 4B 0.844694 | -1.31505 | 0.821943 | 0.878782 | 0.854345
o 48 0.171597 | 0.173063 | -1.38281 | 0.189854 | 0.184506
B 0.156637 | 0.167449 | 0.192468 | -0.88326 | 0.185368
A B 0.199987 | 0.206516 | 0.215964 | 0.220776 | -1.38113
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-3.04004 . 0.465639 | 0.465579 | 0.478796
0.835878 -1.3587 0.807316 | 0.861909 | 0.840651
0.169974 | 0.171348 | -1.39235 | 0.188006 | 0.182636
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0.167306 | 0.16853 -1.40431 | 0.184901 | 0.179569
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