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1 Introduction 
 
Since the financial crisis in 2008, the airline industry in the United States underwent a series of consolidations 
including the merger of Delta Air Lines and Northwest Airlines in 2008, the merger of United Airlines and Continental 
Airlines in 2010, the merger of Southwest Airlines and Air Train Airways in 2011, and the merger of American 
Airlines and US Airways in 2013.  
 
During a similar time frame as in the United States, significant consolidation, through airline mergers occurred in 
Europe, as well, changing the competitive landscape of the continent.  Mergers involve a significant volume of 
company share transactions.  In theory, eager arbitrageurs would be active in trading shares at the merger 
announcement period in an effort to profit from price inefficiencies in the market by making simultaneous trades that 
offset each other and capturing risk-free profits.  
 
However, in practice, whether airlines mergers would experience the above-described situation is unclear and merits 
our investigation as airline mergers are economically important and involve billions of dollars in terms of transactions 
and value. This study focuses on the merger cases of Iberia-British Airways, Air France–KLM and Lufthansa (Swiss, 
Brussels, and Austrian), the largest aviation groups in Europe in terms of traffic, size, and capitalization.  
 
International Consolidated Airlines Group, S.A. (IAG) is a British-Spanish multinational airline holding company, 
formed in January 2011 by the merger of British Airways (UK) and Iberia (Spain). British Airways and Iberia signed 
a preliminary merger agreement in November 2009. In April 2010, British Airways and Iberia signed a full merger 
agreement, with an intended completion date of late 2010, subject to securing the necessary regulatory approvals. The 
merger between British Airways and Iberia was completed on 21 January 2011, and shares in IAG began trading in 
the London and Madrid stock exchanges on 24 January of the same year.  
 
Lufthansa (sometimes also listed as Lufthansa German Airlines and Deutsche Lufthansa AG), is the flag carrier of 
Germany and also the largest airline in Europe, both in terms of overall passengers carried and fleet size when 
combined with its subsidiaries.  Besides the actual airline named Lufthansa, Deutsche Lufthansa AG is also the parent 
company for several other airlines, including Swiss International Air Lines, Austrian Airlines, and Germanwings.  On 
March 22, 2005, Swiss International Air Lines was purchased by Lufthansa's holding company. The acquisition 
included the provision that the majority of shareholders (the Swiss government and large Swiss companies) be offered 
payment if Lufthansa's share price outperforms an airline index during the years following the merger. The two 
companies have continued to run separately.  On September 15, 2008, Lufthansa Group announced its purchase of a 
stake in Brussels Airlines. In June 2009, the EU Commission granted regulatory approval for this strategic partnership 
between Brussels Airlines and Lufthansa. The decision paved the way for Lufthansa to acquire an initial 45% stake in 
SN Airholding SA/NV, the parent company of Brussels Airlines.  Lufthansa has an option to purchase the remaining 
55% of Brussels Airlines until 2017.  In September 2009, Lufthansa purchased Austrian Airlines.  

Air France–KLM is the result of the merger in 2004 between Air France and KLM.  In October 2005, Air France 
Cargo and KLM Cargo, the two freight subsidiaries of the group, merged their commercial activities. The Joint Cargo 
Management Team now operates the organization worldwide from the Netherlands. 

Mergers are common practice in business. The key concept of a merger is that a company can extend its business and 
create shareholders’ value by purchasing another company. Generally, mergers can be classified into two basic types: 
focusing and diversifying. Focusing mergers can be explained as “buy your competitors”. This type of merger happens 
when a company purchases another company who has similar market focus and operation structure. Therefore, by 
purchasing its competitor, the existing company is hoping to enhance its market shares and create shareholders value.  
 
The mergers of Lufthansa and Swiss-Austrian, may belong to this type, as the airlines had many overlapping areas 
before the mergers, and both existing companies get more market shares on their routes after the mergers. The second 
type is diversifying, meaning the company can expand its service by purchasing another company who focuses on a 
different market.    
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The mergers of British Airways and Iberia, and Air France – KLM, should belong to this category, because after the 
merger, Air France inherited a strong Asian and African network (enhancing its existing) as well as greater access to 
North West Europe through KLM, and IAG was able to exploit European and Global economies of scale (Iberia’s 
large network in South East Europe and in South American and British Airway’s network in North American and 
British Isles).  Although mergers and acquisitions may seem to be an efficient way to help a company grow rapidly, 
empirically, it’s unclear whether investors would react to a merger announcement.  
 
This study examines the dependencies between airlines stock returns and trading volume changes with the time 
varying GARCH-EVT Copula models to evaluate the dynamic dependencies during the merger announcement 
periods. Specifically, this study applies the t copula model to observe the general dependences and utilizes the tail 
dependences features of the Clayton and Gumbel copula models to grasp the lower and upper tail dependences 
respectively. Moreover, in order to properly model the stock return distributions and the distributions of trading 
volume changes, this study applied a semi-parametric model in which the empirical distribution is used to model the 
distribution center without parameter, and the extremely value theory is adopted to model the distribution tails with 
parameters to better model the observations that exceed the predetermined thresholds.  
 
The empirical results demonstrate that the daily stock returns and stock trading volume changes have relative strong 
dependences when the airline announced the mergers, indicating investors were in favor of the merger information 
and buy-in stocks, which stimulated the stock price increase and improved stock returns. The tail dependences show 
that the upper tail dependences were positive but the lower tail dependences were not observed, implying that both 
stock returns and trading volume changes were increasing to extreme level during the bull market, but investors tend 
to be more causes during bear markets.  
 
This paper is organized as follows. Section 2 reviews the literature on mergers and acquisitions. Section 3 describes 
the methodologies used. Section 4 presents the data utilized. Section 5 reports the main empirical results 5. Section 6 
serves as the conclusion of the paper. 
 
2 Literature Review 
 
Several researchers focusing on the topic of this study contribute to the literature in providing the evidence of 
announcement effect from the airline industry’s prospect. Flouris and Swidler (2004) studied the stock market’s 
reaction to the announcement of American Airline’s takeover of Trans World Airlines, and found that the market 
value declined 30% because of the takeover. Gong and Firth (2006) examined 15 United States airline merger and 
acquisition cases during 1985 to 2001; the empirical results suggest that, on the day of the merger announcement, 
marginally significant negative effects were found for a portfolio of rival firms, while significant positive price 
reactions were found for the target firms.  
 
Some literature discussed the topic of airlines’ mergers and acquisitions from different aspects. Zhang and Round 
(2009) focused on investigating fare changes resulting from mergers within the same groups of air service markets in 
China. The empirical results didn’t express significant airfare increases in a sample of markets served by the merged 
China Eastern and China Southern after 2002; instead, in most of the markets directly affected airfares declined. 
Merkert and Morrell (2012) reviewed literature and management perspectives on airline mergers and acquisitions. 
The study suggested that big is not always beautiful in the aviation industry, and the optimal airline size is between 
34 and 52 billion available seat kilometers capacity. Moreover, if airlines have more than 200 billion available seat 
kilometers capacity, the airlines will be hard to operate efficiently. 
 
Although some literaturehas focused on airlines mergers, most of them tend to emphases on the impacts on passengers 
(Flouris & Swidler, 2004; Zhang & Round,2009; and Merkert & Morrell, 2012), only little attention was paid to how 
investors reacted to these mergers (Gong & Firth, 2006). However, Gong and Firth (2006) adopted the date prior to 
2001. At that time, the aviation environment was significant different from today as the fuel cost was much cheaper 
and the low cost airline strategy was just about to emerge. Since the tragedy of September 11 in 2001, the aviation 
business has become even more competitive and complex as several serious impacts came after September 11, 
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