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In this thesis, author focus on three objectives that are (i) to determine market 

structure and competitive nature of airline industry, (ii) to measure concentration, and (iii) 

to analyze Conjectural Variations of airline industry. 

Author applied theory of oligopoly in order to determine market structure of 

airline industry, while concentration indices are employed to describe the concentration 

of market. Both analyses are capitalized on data gathered from the year 2003 through 

2004. In addition, an econometric model is formulated to examine Conjectural Variations. 

By categorizing airline business into two groups (full service carriers and low cost 

carriers) and using cross-section data in the year 2004, the model is then estimated. 

The result from the study indicated that market structure of airline industry is 

oligopolistic prior to the entry of low cost carriers and the structure remained after the 

entry of low cost carriers. After the incident, airline market's concentration declined 

significantly. This implied an increasing of the competition within industry. Conjectural 

Variations analysis illustrated that reactions in response to the change in revenue 

passenger-kilometres volume come from both within class and across class. Patterns of 

interdependence were found to have strong counteraction (when a full service carrier or 

a low cost carrier increases its revenue passenger-kilometres volume, the rest 

competitors try to protect or even increase their shares). 
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Civil Aviation Authority (CAA) - UK Joint Aviation Authority
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2.5.2

( Low Cost Carriers )

.1990

7   Southwest Airlines
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  .2002

25   Southwest Airlines

  

AirTran, JetBlue, ATA Frontier

1 .1990

Southwest Airlines

1 .1990 .2002 4

1 Frontier

  

.1990  .1997   

 ValuJet Flight 592 .1996

.1999   Southwest Airlines

.1990-1998 54  

  Sacramento-Portland 1 Southwest Airlines

.1994 United Airlines 90

  United Airlines Southwest Airlines

  United Airlines

Sacramento-Portland
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1 .1990-2002

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

AirTran  0.0 0.6 1.4 1.0 0.9 1.2 1.3 1.5 1.6 1.9

ATA 0.1 0.1 0.1 0.4 0.7 1.0 0.9 0.8 1.1 1.2 1.3 1.6 1.9

Frontier  0.0 0.2 0.3 0.3 0.3 0.5 0.6 0.6 0.8

JetBlue  0.3 0.8 1.3

Southwest 7.0 8.2 9.6 11.3 12.7 13.6 14.1 13.8 13.8 14.3 14.9 16.2 15.8

Other LCCs  0.2 1.9 2.4 2.3 2.8 2.4 2.2 2.2 2.0 2.1 2.0

Total LCCs 7.0 8.3 10.0 13.7 16.3 18.4 19.0 18.2 18.5 19.4 20.6 22.9 23.7

Alaska 1.8 1.9 1.9 2.0 2.6 2.9 3.1 3.0 3.1 3.0 2.9 3.0 3.2

America West 3.8 4.3 3.6 3.4 3.3 3.4 3.3 3.3 3.2 3.2 3.4 3.6 3.8

American 14.8 15.3 16.2 14.7 12.7 11.5 11.0 10.7 10.8 10.4 10.9 10.8 14.1

Continental 6.8 7.4 7.4 7.3 8.3 7.2 6.5 6.6 7.0 6.9 6.7 6.9 6.8

Delta 12.6 15.0 15.5 15.0 14.8 13.8 14.8 15.7 16.2 15.9 16.1 15.2 16.0

Northwest 7.1 7.3 7.5 7.3 7.1 7.4 7.5 7.6 7.0 7.6 7.6 7.6 7.6

TWA 3.9 3.8 4.1 3.6 3.6 3.6 3.5 3.6 3.9 3.8 3.8 3.2

United 11.5 12.8 12.7 11.8 11.2 11.9 11.9 12.1 13.2 12.7 11.7 11.0 10.2

US Airways 14.0 13.1 12.4 11.8 12.3 10.7 10.1 10.7 10.7 10.2 10.4 10.3 9.6

Other Carriers 16.6 10.8 8.8 9.5 7.7 9.7 9.2 8.7 6.6 6.9 5.9 5.6 5.1

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

 : U.S. DOT DB1A Database
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1 United Airlines Southwest Airlines .1993-2002

 : U.S. DOT DB1A Database
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3.1

    

3.1.1 (Oligopolistic Market Structure

Theory)

1.

2. (Identical

Product)  

(Differentiated  Product)

3.



23

  

  

  

  

(Interdependence)  (Market  Power)

3.1.2

    

  

  

  

1. (Concentration Ratio; CR)  (   ,  2542)
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 ( )    

  

  4, 8 12
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∑
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i
in SSCR

1

   CRn           n

Si        i

S              

   n         

4   CR4 < 0.20  

20    

CR4 > 0.80  80

  

CR4 > 0.50 – 0.60  50 – 60

Concentration Ratio   

Absolute Concentration  

Concentration Ratio (Relative Size)

2. -  (Herfindahl-Hirschman Index; HHI)  

HHI 1/n 1   
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HHI CR HHI

4, 8 12

CR

  HHI

  

∑
=

=
n

i
iMHHI

1

2

HHI     Herfindahl-Hirschman Index

Mi      i

n       

3. Comprehensive Concentration Index  (Horvath, 1970    

, 2546:25)  

( )[ ]j

n

j
ji MMMCCI −++= ∑

=

11
2

2
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 CCI          Comprehensive Concentration Index

 Mi        

i = 1

 j = 2, 3,…,n

n              

CCI (rank)

(Market  Share)

    i = 1  

CCI 1/n 1

  Comprehensive  Concentration

Index  2 Absolute  Concentration  Relative

Concentration Absolute  CCI

  Relative Concentration

  

CCI HHI  HHI

  CCI

Absolute  Share      CCI    

Herfindahl’s  Geometric  Progression  Mj  1 + (1- Mj)

CCI  Absolute  (rank)  

HHI  
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3.1.3

(The  Conjectural  Variations  Model)

Gollop Roberts (1979)

Berg Kim (1994)

  

        

  (

)  

Conjectural  Variations  (CVs)  

Conjectural  Variations  (CVs)    

    CVs

  CVs  3   

1. The  Cournot  Model    

CVs  

CVs = 0

2. The  Equality  Model    

  

  CVs  
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3. The  Conjectural  Variations  Model    

  

  CVs  

Conjectural  Variations  

:  n    

  

( ) njyDYDP
j

j ,,2,1, Κ=







== ∑ (1)

P     =      

Y     =      

yj     =      j

( )jj Fy x= (2)

xj        Vector j
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j

jjj Py wx−=π (3)

w        Vector  

First-Order Condition    j  

0=−∂∂=∂∂ kkjjkjj wxPyxπ

kjjjjkjj xyyPyxPy ∂∂∗∂∂=∂∂ ][)]([

kjj xy ∂∂        =    (Marginal  Product : Fk)

PyYYPyyPy jjjj +∂∂∗∂∂=∂∂ )]/()/([/)(

YP ∂∂ εε ;YP−

  ∑=
j

jyY

∑
≠

∂∂+=∂∂
ji

jij yyyY 1 Conjectural  Variations  i

j
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(Relative Terms)  Semi-logarithm Form
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Logarithm Form
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ijr yyCV lnln
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∂
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≠∈

CVjr    Conjectural Variations   j

  r   

j

r j

Benchmark Set   S   

Benchmark Set Benchmark Firms   

(5)  (6)  

Benchmark Firms

: 1 j Benchmark Firms
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Elasticities
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SjΦ   j

Benchmark Firm A B

)()( BAjAAj yyyy −−=Φ

)()( BABjBj yyyy −−=Φ

1=Φ+Φ BjAj

(7)  (8)  

( )jj Fy x= (9)

(9) Second – Order  Taylor  Series  Expansion

(x)  =  1 Translog  Function

( ) ( ) ( ) ( )sj
k s

kjkskj
k

kj xxxy lnlnlnln 2
1

0 ∑∑∑ ++= δαα                                  (10)
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xkj       j
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xsj       

j

 (Marginal  Product)
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3.2.2  (Conjectural

Variation)  

3.2.1

(2545)  

)  

    

TFP (Total

Factor Productivity) Growth Accounting1

    -   

-

  

    

  TFP

  

-  Seemingly Unrelated

Regression (SUR)

    Translog  Cost  Function

 Growth Accounting .2520

- 2542   

  67.23      21.53

  9.18    4.51    

TFP   2.06  

1
Growth  Accounting    
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   55.73  TFP  18.81

 17.84  7.61  3.74

2 .2520 - 2530

  

.2531 - 2542   

TFP

    

  

.2519 - 2530

  

    

  

.2519 - 2542

  

  

  

    

  

TFP .2520 - 2542  
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 100.13

(-0.13)

    

.2520 - 2542  TFP  2.06

 1.92   0.13

    

   (Aircraft

Utilization)    

  .2519    

  (2537)  

 9  1.QANTAS (QF)

 2.AIR INDIA (AI)  3.JAPAN

AIRLINES (JAL)  4.MALASIAN AIRLINES (HM)

 5.PAKISTAN AIRLINES (PIA)

6.PHILLIPPINES (PAL)  7.SINGAPORE AIRLINES (SIA)

 8.THAI AIRWAYS INTERNATIONAL (TG)

 9.CATHAY PACIFIC (CX)
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 2  Translog Multilateral Index

  

  .1991

  2

  .1988-1991

  

  

  

C    =    f ( FLTP  ,  WAGE  ,  FUEL  ,  Q )                                                             (1)

 C    =    a  +  bFLTP  +  cWAGE  +  dFUEL  +eQ                                                 (2)

C            =  I

FLTP =    I

WAGE =   

  I

FUEL      =    I
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Q            =     I

  -   

ATK (Available  Ton-Kilometer)

  

  

         (2)

  

  

JAL, SIA, CX  QF PAL,

MH, AI  PIA

  

    

  

    

  

    

  

 JAL

        

•
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•   

  

  

•   

•     

  

    6.7     7-10

Neven,  Röller  Zhang (1997)    “Union  Power  and Product

Market  Competition  :  Evidence  from  the  Airline  Industry”  

(Product Market Competition)

 (Union  Power) 2     (Wages)  

  2

  1

  

  

  2   



40

8    1.Air  France  2.Alitalia

3.British  Airways  4.Iberia  5.KLM  6.Lufthansa  7.SABENA  8.SAS

.1976 - 1994   

Cournot   Cartel   

Bertrand   

  

  

    

Nichols (2004) “Concentration and Airline Ticket Prices : How

Low Cost Carriers Changed Things”

.

1980 Southwest Airlines

  

JetBlue, Frontier, America West , AirTran Southwest

  

American, Delta, Continental, Northwest, United US Airways
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, , 

.1998-2000

Nichols

  

  

, 

,   

  

  

  

Alderighi, Cento, Nijkamp Rietveld (2003) “The Entry of

Low cost Airlines : Price Competition in the European Airline Market”

  

4

Lufthansa, British Airways, Alitalia KLM
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3.2.2

(Conjectural  Variations)

Iwata (1974)  “Measurement  of  Conjectural  Variations  in

Oligopoly”  Conjectural

Variations  

(Homogeneous  Product) Iwata  Conjectural  Variations  

  

Conjectural  Variations  

( )
1−

−
=

j

j
j q

D
P

PCα
γ

j =  Conjectural  Variations  

=         

Cj =         (Marginal  Cost)  j

P =

D =

qj   =  j

j   Cj    

- Cj  

-   
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Iwata  3  j  

1.   

2.

3. Conjectural  Variations  

j >  -1  Second Order

Iwata  .1956-

1965  3    Asahi  Glass  Co.,  Ltd. ,  Nippon  Sheet  Glass

Co.,Ltd.  Central  Glass  Co.,Ltd.  Iwata  2  

Asahi  Glass  Co.,  Ltd.   Nippon  Sheet  Glass  Co.,Ltd.  

.1956  2     (Window Glass)

 (Polished  Plate  Glass)

Iwata    (Time Series

Data)  

Input Function Cost

Function  2

log-linear .1956 - 1965

Conjectural  Variations  CVs  

Asahi  0.2    

Nippon  0.3  0.7 CVs
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Asahi  -0.1  -0.3  .1957  

CVs Nippon   ( .

1956  .1957)   ( .1957

.1960)  CVs  

  

  

  

    

    

  

    

Conjectural  Variations  

Iwata  

•   

 3

Conjectural Variations   

3

Price Rigidity

Conjectural Variations -1  

• Conjectural Variations



45

• 2    

Conjectural  Variations

Iwata  

  

Appelbaum (1982)  

4      

  0 1 1

  

0  

  

    0.0590,  0.1527,  0.3266

0.7080      

  2

      

Gollop Roberts “Firm Interdependence in Oligopolistic

Markets”  

 (Conjectural  Variations)  

Iwata    
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3  

1. 0

2.   0

3.

1.   (Homogeneous  Product)

2.     (Single-Product  Firms)

3.       

    

Size Classes CV

Size Classes Benchmark Set

CV Gollop

Roberts Full Information Maximum Likelihood CV

Term  Benchmark Firms

Gollop  Roberts    

.1972  

  160 4

65  2

2 Gollop  Roberts 52   
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20    Subsets  

  1    2  

5    4    3

    2    

Benchmark  Firms  1,  4,  14 52  Benchmark

Firms

  Cournot    

Equality    2   

  4  14    

3  

    1,  4  14  

3  2  

3  

•

•
Size Classes  0

3 ( )  

 (

2  3)  

  

3  ( )  
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•  ( 2  3) 

  

3  

•

Berg  Kim “Oligopolistic  Interdependence  and the

Structure  of  Production  in  Banking  :  An  Empirical  Evaluation”  

 (Oligopolistic)  

 (Production  Model)  

  Berg  Kim

Conjectural  Variations Iwata, Gollop

Roberts, Appelbaum Bresnahan (1981)  

Gollop  Roberts    

Berg  Kim    173

  .1988  

3     ( )  1  8

1.5    2  22  

0.3  1.5    3

143    0.3  Berg  

Kim  Benchmark  Banks    1  Benchmark

1  9  Benchmark  2  31  

 ( 173)  Benchmark  3
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Berg  Kim  1988

    Output  Value – Added  Approach  

Output  Investments,  Home, Loans, Other Loan Deposits  

Input    Operating  Expenses  

Material  Price  Index  Book  Value  of  Capital  

Behavioral  Equation

Cournot  Model  Cost  Minimizing  Model  

  Output

    

    Conjectural  Variations

Model  Cournot  Model    

Cost  Minimizing  Model  

  Thick  Frontier Berg Kim Cournot  Model  

0.896  Cost  Minimizing  Model  

Conjectural  Variations  Model  0.806  

  (2542)

2    

    

  Concentration Ration Herfindahl  Hirschman  Index

Conjectural  Variations  Model  

Gollop  Roberts  Berg   Kim

  9

.2531  .2539  Dominant

Firms   50-60  
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.2539      

(Oligopolistic  Market)  (Conjectural

Variations)  .2538 .2539

  

 ( )   (

)

  (2546)

    3    

  

  

    Concentration Ratio(CR), Herfindahl-Hirschman

Index(HHI) Comprehensive Concentration Index(CCI)

 (

)  

  2    

    (Clinker : )

•   (Clinker : )

 1,000,000   

.2541 . .2543 4

      , ,
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• (Clinker : )

 1,000,000 .2541

.2543 3

,

Benchmark Firms .2541 .2543

   Benchmark Firm ( Benchmark Firm A )

 Benchmark Firm (Benchmark Firm B )

Benchmark Set

(Price Leadership by

a Dominant Firm)

  

( The Market - Sharing Cartel )  

  

  

  

  

  2  
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7 .2537 - 2543  

3 Concentration Ratio (CR) Herfindahl -

Hirschman Index (HHI)  Comprehensive Concentration Index (CCI)

  

 ( )   

.2537-

2540  .2541   

    

  CR  HHI    

(Market Power)

  CCI

HHI  

  

( )

. .2537 - 2540 .2541

  

  CR HHI

(Market Power) 

  CCI  

HHI  
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(Interdependence)   

(Conjectural Variations)

  

(The Conjectural Variations Model)   

(Pooled Time Series

and Cross-Section Data) 7   .2541  

.2543

The

Cournot Hypothesis The Equality Hypothesis   The Cournot

Hypothesis The Equality Hypothesis     

  

  

  

  

 ( CVs )  

        

        

 ( CVs )

 ( CVs )
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   ( CVs

)  ( CVs )  
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 4

  3      

4.1

4.1.1

  

(Descriptive Method)

4.1.2

   

      

 2 .2546 - 2547

Concentration Ratio (CR), Herfindahl – Hirschman Index (HHI)

Comprehensive Concentration Index (CCI)
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1. (Concentration Ratio, CR)

∑
=

=
7

1i
in SSCR

   CRn             n

   Si          i

   S                

   n           

7

CR2 ( 1-2)

CR3 ( 1-3) CR4 (

1-4)

CR2 , CR3 CR4 7

  CR2  =

1-2   / 7

  CR3  =

1-3   / 7
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  CR4  =

1-4   / 7

2. -  (Herfindahl-Hirschman Index, HHI)

∑
=

=
7

1

2

i
iMHHI

HHI              Herfindahl-Hirschman Index

 Mi         i

   n                  

HHI (Market

Share) 7

  HHI  = 1)2  +

2)2  +

3)2  + … +

7)2
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3. Comprehensive Concentration Index (CCI)

( )[ ]j

n

j
ji MMMCCI −++= ∑

=

11
2

2

  CCI             Comprehensive Concentration Index

 Mi                 

i = 1

 j =  2, 3,…,n

  n                  

  1

  2,3,…,7

  CCI  = 1) +

{ ( 2)2  *  [ 1 + ( 1 -

2) ] }  + … +  { (

7)2  *  [ 1 + ( 1 -

7) ] }
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4.1.3

  

    Berg

Kim 2

  

  

  .2547  

2

 Translog  Production Function (Implicit  Constraint)

( ) ( ) ( ) ( )sj
k s

kjkskj
k

kj xxxy lnlnlnln 2
1

0 ∑∑∑ ++= δαα          (1)

0      Coefficient

k      Coefficient  

ks Coefficient  2

xkj       j

xsj       

j
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 (Marginal  Product)

( ) ( ) msknjxyM kjjkj ,,1,,,1,lnln ΚΚ ==∂∂=

( )sj
s

ksk xln∑+= δα                                                                         (2)

  Mkj       = j

CVs Semi-Logarithmic Form

( ) ( ) ( ) ( )























Φ+Φ∗








−−= ∑ ∑

≠∈r
BrBjArAj

jiri
ijjkjjkjk CVSCVSyYyYyMPyxw

,

1 εε        (3)

CVs Logarithmic Form

( ) ( ) ( ) ( )























Φ+Φ








−−= ∑ ∑

≠∈r
BrBjArAj

jiri
jijjkjjkjk CVCVyyYyYyMPyxw *1

,

εε      (4)

- CVAr Conjectural Variations  Benchmark Firm A

r

- CVBr Conjectural Variations  Benchmark Firm B

r
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SjΦ   j

Benchmark Firm A B

)()( BAjAAj yyyy −−=Φ

)()( BABjBj yyyy −−=Φ

1=Φ+Φ BjAj

CVs    

Benchmark Firms x

4.2

4.2.1

CVs   

(Full  Service Carriers : FSCs)

 4

1. Thai  Airways  International (TG)

2. Bangkok Airways (PG)

3. Phuket Air (VAP)

4. PB Air (PBA)
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(Low  Cost  Carriers : LCCs)    3

1. Thai Airasia (FD)

2. Nok Air (DD)

3. One-Two-Go (OX)

4.2.2

1.

- yj

2.  7  Y

3.  (Price Index for Carrier)

 P

4.

log-linear regression

( ) ( ) ( ) eGDPPY +++= lnlnln γβα                                       (5)

(Y)   

(P) (Real

GDP)   

Ordinary Least Square ( )

  ε
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5.   

3 xkj

5.1   

xC

    

  

  

   

5.2     

  xL

5.3     

  (Depreciation

of Aircraft) (Lease of Aircraft and Spare

Parts) (Producer Price Index)

xM

6. 3 wk

6.1   

wC
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6.2   

wL

6.3 (Producer Price Index) wM

4.2.3

    

7 2

1.   

4

• Thai  Airways  International (TG)

• Bangkok Airways (PG)

• Phuket Air (VAP)

• PB Air (PBA)

2. 3  

  

• Thai Airasia (FD)

• Nok Air (DD)

• One-Two-Go (OX)



65

2

1  0 , k , ks Translog Production

Function

( ) ( ) ( ) ( )sj
k s

kjkskj
k

kj xxxy lnlnlnln 2
1

0 ∑∑∑ ++= δαα

  0     Coefficient

k   Coefficient    

• ( C)

•  ( L)

• ( M)

ks    Coefficient  2   

•    ( CC)

•    ( CL)

•    ( CM)

•    ( LL)

•    ( LM)

•    ( MM)

 xkj   j
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xsj   

j

2 1

j (Marginal Product : Mkj)

( ) ( ) msknjxyM kjjkj ,,1,,,1,lnln ΚΚ ==∂∂=

( )sj
s

ksk xln∑+= δα

3

: ε

( ) ( ) ( ) eGDPPY +++= lnlnln γβα

Y                

P                 (Price Index for Carrier)

 GDP       (Real GDP)

 e       (error term)

 4   

 5 CVs Semi-Logarithmic Form

Logarithmic Form Ordinary Least Square CVs

Benchmark Firms
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CVs Semi-Logarithmic Form

( ) ( ) ( ) ( )























Φ+Φ∗








−−= ∑ ∑

≠∈r
BrBjArAj

jiri
ijjkjjkjk CVSCVSyYyYyMPyxw

,

1 εε

( ) ( )( )[ ] ( ) ( )∑ ∑











Φ+Φ∗








=∗−−

≠∈r
BrBjArAj

jiri
ijjkjkkjj CVSCVSyyYPyxwMYy

,

11 εε

CVs Logarithmic Form

( ) ( ) ( ) ( )























Φ+Φ








−−= ∑ ∑

≠∈r
BrBjArAj

jiri
jijjkjjkjk CVCVyyYyYyMPyxw *1

,

εε

( ) ( )( )[ ] ( ) ( )∑ ∑











Φ+Φ∗








=∗−−

≠∈r
BrBjjrAj

jiri
jijjkjkkjj CVCVyyyYPyxwMYy

,

11 εε

- CVSA1 Conjectural Variations  Benchmark Firm

 ( TG)

1

)

- CVSB1 Conjectural Variations  Benchmark Firm

( DD)
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1

)

- CVSA2 Conjectural Variations  Benchmark Firm

 ( TG)

2

)

- CVSB2 Conjectural Variations  Benchmark Firm

 ( DD)

2 )

6   Semi-Logarithmic

Form Logarithmic Form t-Statistic P-Value

 7 6

  

1 : The Cournot Hypothesis

  The Cournot Hypothesis The Classical Oligopolistic Theories

Cournot Benchmark Firms
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Cournot

1.

CVSA1  =  CVSB1  =  0

CVSA2  =  CVSB2  =  0

2.

CVSA1  =  CVSA2  =  0

CVSB1  =  CVSB2  =  0

-     

  2

-       

  2

2 : The Equality Hypothesis

  Benchmark Firms

  

Benchmark

Firms
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Equality

1.

CVSA1  =  CVSB1

CVSA2  =  CVSB2

2.

CVSA1  =  CVSA2

CVSB1  =  CVSB2

-     

-     

  

(Implicit Collusion)   Benchmark Firms
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2 CVs Conjectural Variations Model

:

Benchmark Firms

.2547

j (Marginal Product : Mkj)

0 , k , ks

Translog Production Function

CVs

 Semi-Logarithmic Form

CVs

 Logarithmic Form

CVs

Semi-Logarithmic Form Logarithmic Form

P-Value
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4.3

(Secondary Data) .2546-2547

•   

•

•   

•

•

•
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5

3

  

    

3  Concentration Ratio (CR), Herfindahl-Hirschman

Index (HHI) Comprehensive Concentration Index (CCI)

(The Conjectural Variations model) 2

  

5.1

  

1.  6 - 7

  .2546

.2547 7

• Thai Airways International (TG)
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• Bangkok Airways (PG)

• Phuket Air (VAP)

• PB Air (PBA)

• Thai Air Asia (FD)

• Nok Air (DD)

• One – Two – Go (OX)

2.   

    

, 

3.   

.2543  

 (Start-Up Costs)

(Brand

Loyalty)

3   

(Oligopoly)   

5.1.1  (Price Competition)

  

    



75

  

 One-Two-Go (OX) TG

Nok Air (DD)

  

  TG

2   -

 2,300 FD

1,000

OX, FD, DD
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5.1.2 (Non-Price Competition)

    

1.

  

1.1
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 FD

1.2

1.3

  

4

1.4

2.
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2.1

  

    

  

  

    

.2547 TG

18.7   

2.2

  

    

 (Loyalty)   
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TG , PG PBA

2.3

- DD “ ”

- 4

PG, VAP, PBA

OX “

”

- DD

“ ”
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3.

TG

  DD FD

  

TG Brand Revitalization

(Brand)

    

  

5.2
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Concentration Ratio (CR), Herfindahl-Hirschman

Index (HHI) Comprehensive Concentration Index (CCI)

3 .2546 - .2547

CR2 CR3 CR4 HHI CCI

2546 0.968454 0.993812 0.996478 0.874913 0.937974

2547 0.946823 0.972258 0.988624 0.827833 0.913298

:

.25462 – 25473 3

.2547

HHI  HHI HHI

 0.1666674 .2546 0.142857   .2547

HHI HHI

HHI HHI

 (Market Power)

TG

2
.2546 6

 Thai Airways International, Bangkok Airways, PB Air, Phuket Air, Air Andaman, One – Two – Go
3

.2547 7

Thai Airways International, Bangkok Airways, PB Air, Phuket Air, One – Two – Go, Thai Air Asia, Nok Air
4

HHI = 1/
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CCI HHI

  

5.3

  

1 3

Translog Production Function 1

4)

( ) ( ) ( ) ( )sj
k s

kjkskj
k

kj xxxy lnlnlnln 2
1

0 ∑∑∑ ++= δαα

Translog Production Function

    TG, PG,  VAP,

 PBA

Ordinary Least Square   

Coefficient, t-Statistic P-Value 4

4 3   

0.05
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0.05 R-squared

0.993047

4  Translog Production Function

Variable Coefficient t-Statistic P-Value

0 -279.1119 -2.282240 0.0356

C -58.64624 -2.222476 0.0401

L 76.81631 2.144381 0.0467

M 21.37399 2.401503 0.0280

CC -3.436907 -2.395827 0.0284

LL -4.122685 -1.752610 0.0977

MM -0.422609 -1.771157 0.0945

CL 7.110380 1.948325 0.0681

CM 2.943126 2.614097 0.0181

LM -3.400049 -2.125158 0.0485

R-squared 0.993047 Total Observations 27

Adjusted R-squared 0.989367 F-statistic 269.7914

:

: C =

        L =

                   M =

Translog Production Function

  Southwest
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5 3   

0.05

R-squared 0.942731

 5  Translog Production Function

Variable Coefficient t-Statistic P-Value

0 -41.71384 -0.320587 0.7527

C 45.59428 0.981936 0.3407

L 16.63474 0.657609 0.5201

M -30.19163 -1.330630 0.2020

CC -3.866613 -0.681438 0.5053

LL -1.107403 -0.753149 0.4623

MM -1.360341 -1.198106 0.2483

CL -4.302247 -1.190921 0.2511

CM 4.601067 0.986966 0.3384

LM 2.903913 1.418458 0.1752

R-squared 0.942731 Total Observations 26

Adjusted R-squared 0.910518 F-statistic 29.26507

:

: C =

        L =

                   M =

2 1 4 5

(Marginal Product : Mkj) 3 (MC)

 (ML) (MM) 2 ( 4)
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( ) 3,,1,7,,1;ln ΚΚ ==+= ∑ skjxM sj
s

kskkj δα

TG DD  

3 : ε

5 4)

( ) ( ) ( ) eGDPPY +++= lnlnln γβα

TG, PG,  VAP,

 PBA,  FD,  DD OX

t-Statistic P-Value

 6

6

Variable Coefficient t-Statistic P-Value

C -18.64483 -4.924959 0.0002

P -0.953113 -2.798048 0.0135

GDP 1.672515 10.38353 0.0000

R-squared 0.904199 Total Observations 18

Adjusted R-squared 0.891425 F-statistic 70.78688

:
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6

 (-0.953113)

(Output) (Price)  

0.05

R-squared 0.904199

  

  CVs

The Conjectural Variations Model   

  

 4   

1.

4

• Thai  Airways  International (TG)

• Bangkok Airways (PG)

• Phuket Air (VAP)

• PB Air (PBA)

2. 3  

  

• Thai Airasia (FD)

• Nok Air (DD)

• One-Two-Go (OX)
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TG   

(Benchmark Firm A)  DD

  (Benchmark Firm B)

Benchmark Set   

 5 CVs Semi-Logarithmic Form

Logarithmic Form Ordinary Least Square CVs

4

CVs Semi - Logarithmic Form 3

4) CVSA1 , CVSB1 , CVSA2 , CVSB2 7

( ) ( )( )[ ] ( ) ( )∑ ∑











Φ+Φ∗








=∗−−

≠∈r
BrBjArAj

jiri
ijjkjkkjj CVSCVSyyYPyxwMYy

,

11 εε

7 CVs Semi-Logarithmic Form

Variable Coefficient t-Statistic P-Value

CVSA1 5.17E-07 4.285679 0.0006

CVSB1 7.44E-07 5.471626 0.0001

CVSA2 3.01E-07 4.339331 0.0005

CVSB2 8.19E-06 4.291388 0.0006

R-squared 0.864368 Total Observations 21

Adjusted R-squared 0.830460 F-statistic 25.49155

:

CVs  Logarithmic Form 4 ( 4)

CVA1 , CVB1 , CVA2 , CVB2 8
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( ) ( )( )[ ] ( ) ( )∑ ∑











Φ+Φ∗








=∗−−

≠∈r
BrBjjrAj

jiri
jijjkjkkjj CVCVyyyYPyxwMYy

,

11 εε

8 CVs Logarithmic Form

Variable Coefficient t-Statistic P-Value

CVA1 -0.821463 -2.309512 0.0346

CVB1 2.818558 0.375662 0.7121

CVA2 -2.771505 -0.531600 0.6023

CVB2 45.91529 0.213005 0.8340

R-squared 0.996773 Total Observations 21

Adjusted R-squared 0.995967 F-statistic 1235.625

:

6   Semi-Logarithmic

Form Logarithmic Form t-Statistic P-Value

2     

Logarithmic Form R-squared

0.05  Semi-Logarithmic Form

R-squared   0.05

Semi-Logarithmic Form

 7

Benchmark Firm A

 1 (CVSA1)

5.17E-07   TG

TG

 1
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Benchmark Firm B

1 (CVSB1)

7.44E-07    DD

  DD

1

Benchmark Firm A

2 (CVSA2)  3.01E-07

  TG

TG 2

Benchmark Firm B

2 (CVSB2)   8.19E-06

  DD

DD 2

 7 4 (CVSA1 , CVSB1 , CVSA2 , CVSB2)

  

  The Cournot Hypothesis CVs

0

1. The Cournot Hypothesis

H0  :  CVSA1  =  CVSB1  =  CVSA2  =  CVSB2  =  0

Wald Test F-statistic 25.49155

(Probability = 0.0000) H0 Null Hypothesis
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 95    

  

  

The Cournot Hypothesis  2     

Benchmark firm A B

Benchmark Firms

•

 1    H0  :  CVSA1  =  CVSB1  =  0

2 H0  :  CVSA2  =  CVSB2  =  0

Wald Test  Benchmark

Firm A B 1

F-statistic 25.41599 (Probability = 0.0000) H0 Null

Hypothesis 95   

TG DD

1

1   

Benchmark Firm A B

2 Wald Test F-statistic

9.770520 (Probability = 0.0017) H0 Null Hypothesis

95 TG

DD

2 2
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•

Benchmark Firm A   H0  :  CVSA1  =  CVSA2  =  0

Benchmark Firm B   H0  :  CVSB1  =  CVSB2  =  0

Wald Test  

1 2)

Benchmark Firm A F-statistic 9.776601

(Probability = 0.0017) H0 Null Hypothesis

95  TG

 ( 1)   ( 2)  

1 2   TG

 ( 1 2) Benchmark

Firm B Wald Test F-statistic  25.77129 (Probability = 0.0000)

H0 Null Hypothesis 95

DD

2)   ( 1)  1 2

  DD
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The Cournot Hypothesis

4   The

Equality Hypothesis CVs ) 

2. The Equality Hypothesis

H0  :  CVSA1  =  CVSB1  =  CVSA2  =  CVSB2

Wald Test  F-statistic  27.19349

(Probability = 0.0000) H0 Null Hypothesis

95   

  

    

The Equality Hypothesis 2     

Benchmark firm A B

Benchmark Firms

•

 1    H0  :  CVSA1  =  CVSB1

2 H0  :  CVSA2  =  CVSB2

Wald Test

Benchmark Firm A B

1  F-statistic  46.95522 (Probability = 0.0000) H0 Null

Hypothesis 95
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TG DD   

1

Benchmark Firm A B

2 Wald Test  F-statistic

18.26774 (Probability =0.0006) H0 Null Hypothesis

95 TG

DD   

2

•

Benchmark Firm A   H0  :  CVSA1  =  CVSA2

Benchmark Firm B   H0  :  CVSB1  =  CVSB2

  ( 1 2)  

Benchmark Firm A Wald Test  F-statistic  10.99190 (Probability

=0.0044) H0 Null Hypothesis 95

TG

  1)

 ( 2)

 ( 1 2)  

Benchmark Firm B Wald Test  F-statistic  17.57328 (Probability

=0.0007) H0 Null Hypothesis 95
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 DD

 (  2)

 ( 1)

The Equality Hypothesis

4

The Cournot Hypothesis The Equality

Hypothesis      4 0

  

TG

1 (CVSA1) 5.17E-07

TG 1,000

- ) 

0.0517

DD

1 (CVSB1) 7.44E-07

DD 1,000

 ( - )  

0.0744

TG

2 (CVSA2) 3.01E-07

TG 1,000

- )    

0.0301
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DD

2 (CVSB2) 8.19E-06  

DD 1,000

- )  

0.819

Benchmark Firms   

Benchmark Firms

  

 Weighted Average

111 BjBAjAj CVSCVSCVS Φ+Φ=

222 BjBAjAj CVSCVSCVS Φ+Φ=

Sj   

j Benchmark Firm A B

)()( BAjAAj yyyy −−=Φ

)()( BABjBj yyyy −−=Φ

1=Φ+Φ BjAj

YA   Benchmark Firm A (TG)

             YB    Benchmark Firm B (DD)
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    Yj    Firm j

The Cournot Hypothesis The Equlity

Hypothesis     

4

- CVSB2 > CVSA2

( DD)

( TG)

- CVSB1 > CVSA1

( DD)

 ( TG)

DD

TG

  

  

  

  

-  DD 1,000

- ) 
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0.0744

0.0781

-  DD 1,000

- ) 

0.819

0.0859
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6

6.1

3     

  

(Oligopoly)   

  

  

    

.2546 – 2547

Concentration Ratio (CR), Herfindahl - Hirschman Index (HHI) Comprehensive

Concentration Index (CCI)
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 (Market Power)

TG

CCI HHI

  

  

  

(Interdependence)   

  

  

(The Conjectural Variations model)

.2547  

The Cournot Hypothesis The Equality Hypothesis The

Cournot Hypothesis The Equality Hypothesis  

  

  TG

  TG

( CVs ) 

  

  DD

  DD

( CVs ) 
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CVs

DD

TG

  

  

  

6.2

.2547

  

6.3
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6.4

  

  

    

  



  . 2537.  

.  .   

.

  . 2546.

. .  

.

  . 2542.  .

.  .

. 2542. . :

.

  .  2545.  ( ).

.  .

Appelbaum, E.  1982.  The Estimation of the Degree of Oligopoly Power.  Journal of

Econometrics 19: 287-299.

Berg, S., A.,  and  M. Kim.  1994, May.  Oligopolistic Interdependence and the Structure

of Production in Banking : An Empirical Evaluation.  Journal of Money, Credit

and Banking 26: 309-322.
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