
Modeling Airline Competition in 
Markets with Legacy Regulation

- The case of the Chinese domestic 
markets 

Kun WANG
Sauder School of Business
The University of British Columbia, BC, V6T1Z4, 
Canada

Xiaowen Fu
Institute of Transport and Logistics Studies, University 
of Sydney, Australia.

Tae Hoon Oum
Sauder School of Business
The University of British Columbia



Introduction
How do airlines compete?
 Cournot (Quantity), Bertrand (Price) or Collusive???

Brander and Zhang (1990-RAND, 1993):Seminal papers to 
find Cournot behavior on Chicago-based duopoly market by 
assuming product homogeneity.

BSC (2006), Berry and Jia (2010-AEJ) model and estimate 
price competition (Bertrand) with product differentiation
for the US aviation markets.
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Introduction
 Both Cournot competition with product homogeneity and 

Bertrand competition with product differentiation are all for 
deregulated aviation markets, like US. 

 Directly applying the same assumption in the regulated 
aviation markets to analyze airline competition can result in 
biased and inconsistent estimations !!!

 How to model and estimate airline competition in regulated 
but fast growing aviation markets, for example China ???

 Innovative modeling and estimation method should be 
proposed to analyze Chinese airlines competition behaviors.
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Introduction
Despite phenomenal growth, the Chinese market is still 

subject to several restrictions.

Airlines were allowed to freely set price since year 2005, 
but several restrictions are still present for route entry, 
capacity expansion, pilot recruitment etc, especially on 
major trunk markets.

Regulation Rationale: to protect state-owned airlines 
and avoid price-wars (fierce competition).

Regulations are mainly put on densest routes which 
are lucrative. 4



Introduction
We develop an advanced BLP (Berry, Levinsohn and Pakes, 

1995, Econometrica) style structure model to incorporate the 
impact of government regulation on airline competition.

We find the model considering potential regulation effect on 
airline competition produces better competition estimation 
for Chinese airline market.

 Specifically, we have the following findings:
(1). There is strong evidence of Collusive Pricing among Chinese carriers 
on densest airline markets, which is subject to regulation of route entry, 
capacity expansion and airport slot control;

(2). For the other less important routes, airlines compete Freely in Price.
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Model Set Up
-Demand Side

The demand model is discrete choice model developed and adopted by 
BLP (1995-Econometrica), Berry and Jia (2010-AEJ), Yan and Winston 
(2014-AEJ)

Where
𝑥𝑥𝑗𝑗𝑗𝑗 is a vector of observable product characters including route distance, airline brand, 
tourism destination, etc.
𝛽𝛽 is a vector of sensitivity of characters of the air passengers
𝛼𝛼 is the marginal disutility of a price increase for passenger
𝜉𝜉𝑗𝑗𝑗𝑗 is the product characters which are unobservable for us researcher
𝜆𝜆 is the nested logit parameter which is between 0 and 1, and 𝜈𝜈𝑗𝑗𝑗𝑗 is nested logit error
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We can derive the market share of  product 𝑗𝑗 in market t as follows,

Inverting above function we can get the expression of  𝜉𝜉,

Model Set Up
-Demand Side
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Where ℎ 𝑧𝑧𝑗𝑗 is the function of  IVs.

Model Set Up
-Demand Side

Then GMM estimation approach can be used by using the Instrument 
variables (IVs) satisfying the following mean-independence moment 
condition

It should be noted the Demand Side Moment 
Conditions have already allowed us to consistently 
estimate the demand parameters 𝛽𝛽, regardless the airline 
Competition Types !!

8



Bertrand Competition- free price competition with 
product differentiation: BCS (2006); Berry and Jia (2010)

Airline’s decision variable is the ticket price 𝒑𝒑𝒋𝒋𝒋𝒋, we get the FOC as

Model Set Up
-Airline Competition
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Cournot Competition- free quantity competition with 
product differentiation (no research done)

Airline’s decision variable is the market share 𝒔𝒔𝒊𝒊𝒋𝒋

Model Set Up
-Airline Competition
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Weighted-Profit Model

Airline’s decision variable is the ticket price 𝒑𝒑𝒋𝒋𝒋𝒋, but under the constraint

Model Set Up
-Airline Competition

𝝓𝝓𝟏𝟏 - top 25% densest markets
𝝓𝝓𝟐𝟐 - top 25-50% densest markets
𝝓𝝓𝟑𝟑 - top 50-75% densest markets
𝝓𝝓𝟒𝟒 - other markets
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Joint Estimation (Both Demand and Airline 
Competition moments)
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Counterfactual

What will be the price if the price collusion on the top 25% 
routes is removed? Free price competition in the densest 
routes? 

Bertrand competition equilibrium FOC,

New Market Equilibrium

Fixed Point 
Iteration
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Counterfactual

Price reduces by 30 USD by removing the Price Collusion on the top 
25% routes (Average price in these market is 130 USD)
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Take-Aways

(1). There is strong evidence of  Collusive Pricing among Chinese 
carriers on densest airline markets, which is subject to 
effective regulation of  route entry, capacity expansion and 
airport slot control; 

(2).  On the less dense markets, airlines compete Freely in   
Price
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Thank you for listening.

Questions?



Data
 IATA PaxIS (Global Distribution System)

o Airline specific and route level: Ticket price, traffic volume

OAG (Official Airline Guide) 
o Airline flight frequency data

Data Period: Aug 2010-Dec 2010
Chinese domestic routes 
Total 18,349 observations
An observation is defined as a unique combination of 

directional city pair, airline, and directional/connecting 
flight 
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Demand Estimation (only demand moments)
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