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 This study explores the long run and dynamic relationship between the stock prices of 
three dominant airlines in South East Asia against the three key determinants of 

financial risks exposure confronting the airlines industry, albeit interest-rate, exchange 

rate and fuel price risk exposures. Data used are of monthly frequency from January 
1996 to December 2011. The Johansen-Juselius (1990) cointegration method was 

employed to explore any long run trending relationship, after which we proceed to 

employ Vector Error Correction Model (VECM) and Vector Auto-Regression (VAR) 
estimators. The generalised forecast error variance decomposition and the generalised 

impulse response function (IRF) were also conducted to comprehend the effects of 

these financial risk exposures against the stock price. Our empirical findings suggest 
that exchange rate movements have a relatively substantial impact, compared to the fuel 

price and interest rate exposure against the stock price of the analysed airlines. Our 
results have several economic and financial management implications. Portfolio 

managers and hedgers would be able to adopt appropriate hedging strategies, and guard 

against these financial risk exposures during future crises. Furthermore, it provides 
government and aviation regulatory bodies with insights into volatility spill-over, the 

need to stabilise exchange markets and risk transmission between these financial risks 

exposures and the stock price.  
 

 
© 2014 AENSI Publisher All rights reserved. 

To Cite This Article: Yasmin-Yashodha, 2A.H. Baharom, 3Muzafar Shah Habibullah., How exposed are Stock Prices to Financial Risks?: 

Evidence from the airline industry in South East Asia. Aust. J. Basic & Appl. Sci., 8(1): 590-611, 2014 

 

INTRODUCTION 

 

The furore created by the varied crisis in the last decade has ignited many studies on numerous pertinent 

issues. The exposure of foreign exchange on commercial operations such as the aviation industry stems from the 

synthesis that all aspects of the world economy are refined into a single, digestible value. With the fall of the 

Bretton Wood System in 1973, exchange rate volatility has been increasing, and correspondingly, the volatility 

of both current and future cash flows of international and domestic firms has been rising (Madura, 2008).  

This paper would explore the long run and dynamic relationship between the stock price of three dominant 

airlines in South East Asia against the three key determinants of financial risks exposure confronting the 

airlines industry, which include interest-rate, exchange rate and fuel price risk exposures. The period observed 

includes (January 1996 – December 2011) and four segregated sub-periods (January 1996 – December 1999), 

(January 2000 – December 2003), (January 2004 – December 2007) and (January 2008 – December 2011). The 

(January 1996 – December 1999) sub-period represents the Asian Financial Crisis, (January 2000 – December 

2003) represents the dot-com bubble and energy crisis, (January 2004 – December 2007) represents the 

tranquil period and (January 2008 to December 2011) represents the global financial crisis.  

The susceptibility of stock prices to unanticipated shifts in financial risk exposure variables in short, 

medium and long terms is assessed using the generalized impulse response function and the generalized forecast 

error variance decomposition function. As jet fuel costs comprise a significant component of the airlines 

industry operating costs, these exposures needs to be explored. Furthermore, exchange rate and interest rate 

changes could also impact on airlines through their capital structure, as the impact is dependent on the foreign-

denominated debt and foreign investments. By understanding the long-run and dynamic relationships between 

these three key financial determinants against the individual stock price of the respective airlines, financial 

managers would have improved control on these exposures and policymakers could execute effective industry 

and economic policies.  
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This empirical study would contribute to the literature of transportation research and is organised as 

follows. Section 2 provides the literature review and the contributions to existing knowledge on the respective 

research issues. Section 3 describes the secondary data and the econometric methodology implemented for this 

research. Section 4 reports the empirical findings and provides policy implications of the current study and 

Section 5 presents the concluding remarks and makes recommendations for further research in this area.  

 

Literature Review: 

Despite the pertinent changes that have transpired over the last decade in the aviation industry, there are 

limited financial literatures, particularly on financial risk exposures that have been given attention towards the 

valuation of airlines. Most of the literature on the airlines industry have been focusing on operational 

performance, value drivers of the aviation industry, air transport liberalization, service quality, behavioural 

intentions and the external environment (Hooper, 2005; Graham and Shaw, 2008; Saha and Theingi, 2009; 

Assaf and Josiassen, 2011; Malighetti et al., 2011).  

The following literature highlights theoretical models that have examined the effect of exchange rate, fuel 

price and interest rate exposure on stock price.  

 

Stock Price And Exchange Rate Exposure: 

Prior empirical studies on foreign exchange exposures have focused on developed markets such as United 

States and major European stock markets (Jorion, 1990; Bodnar and Gentry, 1993; Bartov and Bodnar, 1994; 

Fang and Loo, 1994; Choi and Prasad, 1995; Bartov, Bodnar and Kaul, 1996 and Bodnar and Wong, 2000). 

Literature on other international stock markets include Fornes and Cardoza (2009), which focuses on Spanish 

companies in Latin America between 1998 and 2004, and Tai (2010), which discusses the link between stock 

returns and exchange rate changes using the industry data of Japan. Chue and Cook (2007) found that in the 

sub period of 1999 – 2002, based on its sample of 900 emerging market firms in 15 emerging markets, the 

response of stock prices to exchange rate depreciations is mostly negative.  

Recent findings by Lin (2011) show that foreign exchange exposure in the Asian emerging markets became 

more significant during the 1997 Asian crisis and the 2008 global financial crisis, despite the frequent central 

banks‟ intervention during these periods. However, these studies contradict with Jorion (1990) who reported 

exchange rate risk is not priced in the stock market, Harris et al. (1991) found bank stock prices are relatively 

insensitive when the dollar is strong and (Bodnar and Gentry, 1993; Bartov and Bodnar, 1994; Khoo, 1994) 

provided no evidence of the linkage between stock returns and foreign exchange movements.  

Using the Aviation Trade Weighted Index which measures the airlines traffic and revenue, Forsyth and 

Dwyer (2010) found a significant loss of competitiveness, due to the appreciation of the Australian dollar 

relative to currencies of key airline competitor countries. The empirical evidence on the impact of exchange 

rates is not conclusive and these results have often excluded the airlines industry as part of the research. The 

theoretical arguments of Froot, Scharfstein and Stein (1993) conform appropriately to the investment climate in 

the airline industry, which indicates that the firm‟s investments opportunities are valuable. 

 

Stock Price And Fuel Exposure: 

A large amount of studies have shed light on the effects of crude oil price shocks on economic activities 

such as aggregate demand, inflation, employment and real economic growth (Bachmeier, 2008, Cunado and 

Perez de Garcia, 2005; Hamilton, 2003). Several studies have examined the relationship between stock returns 

and oil sensitivities to explain stock return volatility (Ferson and Harvey, 1995; Kaneko and Lee, 1995; 

Hammoudeh and Huimin, 2005; Boyer and Filion, 2007; Henriques and Sadorsky, 2008; Apergis and Miller, 

2009, Al Janabi et al. 2010). However, these studies have yielded mixed results. Jones and Kaul (1996) studied 

the impact of global oil shocks in Canada, US, UK and Japan and found that only stock returns in US and 

Canada were sensitive to these shocks. In some empirical investigations, the significance was evident in 

individual oil company stock return, but negligible on broad-based market indices such as the S&P 500 (Huang 

et al. 1996) or other industries such as paper and packaging, banks and transport (Faff and Braidford, 1999).  

El-Sharif et al. (2005) found that rise in oil prices raises the stock returns of the oil and gas sectors of the 

UK market. This is consistent with Narayan and Narayan (2010) that stock prices and oil prices are cointegrated 

and oil prices have a positive and statistically significant impact on stock prices in Vietnam based on daily data 

for the period 2000 – 2008. Specific literature (Hong et al. 2002; O‟ Neil et al. 2008, Park and Ratti, 2008) has 

identified a negative association between oil price and stock market returns. Ghouri (2006) also identified a 

strong negative relation between West Texas Intermediate Cushing (WTI) and US monthly stock positions. 

With respect to the U.S. aviation industry, evidence suggested that airlines stock returns were negatively 

correlated to percentage change in jet fuel prices and jet fuel hedging is positively related to airline firm value 

(Carter et al. 2004). This is consistent with Loudon (2004), who suggested Qantas and Air New Zealand were 

negatively exposed to fuel price risk in the short term. Due to the limited literature pertaining to the effect of jet 

fuel to stock price, this research area could be further explored.  
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Stock Price And Interest Rate Exposure: 

Interest rate risk is viewed as the second most important factor amongst U.S. managers, based on a survey 

conducted by Graham and Harvey (2001). Mun (2012) suggested that US stock markets are asymmetrically 

responsive to domestic developments in output growth and interest rates. Asprem (1989) demonstrated that a 

positive relationship is present in small, illiquid and financial markets. However, a negative correlation was 

evident between stock prices in Greece and nominal interest rates over the period 1988 – 1999 (Apergis and 

Eleftheriou, 2002). For literature pertaining to the airlines industry, Carter et al. 2004 have suggested that 

hedged cash flows could support airlines‟ capital planning decisions, specifically the purchase of aircrafts, 

which is usually planned years ahead and subject to difficulty in accessing capital markets. Currency and 

interest rate exposures are ignored under this research and was further explored by Loudon (2004) examining 

the two dominant airlines in Australia and New Zealand. The short-term returns for these airlines are not 

significantly exposed to interest-rate risk or currency risk. Using multi-week returns, the incidence of significant 

linear and non-linear exposures to these risks increased with the horizon length. Due to the limited literature 

pertaining to the effect of interest rates on stock returns of the airlines industry, this research area could be 

further examined.  

 

Potential Gaps In The Literature: 

Previous studies on the aviation industry have tested for the existence of a single market risk, i.e. the effect 

of jet fuel price on price (Carter et al. 2004) and Loudon (2004) examined the linear and non-linear 

specifications, for a variety of horizon lengths, to estimate the exchange rate, fuel price and interest rate 

exposures. Most studies have also examined either broadly aggregated industries or a wide spectrum of 

individual companies, without considering specified industry effects. Moreover, literature on the East Asian 

aviation industry have only focused on the analysis of stock performance evaluation using the Sharpe ratio and 

examining systematic risk exposures in the industry for varied sub-periods, i.e. during the Asian Financial 

Crisis, the dot-com bubble/energy crisis and the global financial crisis (Hung and Liu, 2005; Chuang et al. 

2008; Hooy and Lee, 2010). In contrast, this paper would examine all the three financial risk exposures 

simultaneously and fill the gap in the current literature analysing the effect of these financial risk exposures on 

the stock price of three dominant airlines in South East Asia for the selected sub-periods.  

 

Methodology and Data: 

Data: 

This research examines the three key financial risk determinants that affect the aviation industry in South 

East Asia and is conducted using monthly data of the respective airlines stock price, exchange rate, jet fuel 

price and interest rates in three South East Asian countries. This study employs data series that span from 

January 1996 to December 2011, covering the entire period and four segregated periods which encompasses 

the Asian Financial Crisis (January 1996 – December 1999), the Dot-com crisis (January 2000 to December 

2003), the tranquil period (January 2004 – December 2007) and the global financial crisis (January 2008 – 

December 2011).  

The three listed airlines are the major legacy carriers listed in the South East Asian stock markets. The 

details of the samples airlines are reported in Table 1. Due to limited data, other airlines were excluded from 

the research as they were not listed on the stock market or were listed after 1997. As such, there are no 

representatives from Indonesia and Philippines.  
 

Table 1: Details of the Sample Listed Airlines in East Asia 

No.  Country Airline Year of Establishment 

1. Singapore Singapore Airlines 1947 

2. Malaysia Malaysian Airlines 1947 

3. Thailand Thai Airways International 1960 

 

The monthly stock price data of the respective airlines and the monthly data of the Jet Kerosene-FOB 

Singapore U$/BBL were culled from the Datastream database, and the monthly real effective exchange rate 

data was derived from the financial statistics of Banks of International Settlements (BIS) which have been 

broadened to 61 economies. In addition, to reflect changes in world trade, the indices have been updated using 

weights based on trade data in 2008-2010. The indices' base year has been brought forward to 2010. The 

monthly lending rates data were gathered from the monthly issues of International Financial Statistics (IFS) 

published by the International Monetary Fund (IMF) and the CEIC global database. The estimation consists of 

192 observations for each of the three airlines in South East Asia from 1 January 1996 to December 2011 and 

48 observations from each segregated period. The data are logged and in first differences for all regressions of 

this study.  
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The monthly stock price data of the three airlines was used to avoid the problem of non-synchronous 

trading and short-term correlations due to noise with higher frequencies that usually occurs from daily and 

weekly data. The low frequency data enables to isolate cyclical variations and to better analyse the varied 

regime shifts across time. Except where explicitly stated otherwise, all categories of data and all stock returns 

are measured in US dollars and covers the period January 1996 to December 2011.  

The monthly jet fuel data that was employed for this research was the Jet Kerosene-FOB Singapore 

U$/BBL as it serves as the industry benchmark across the Asian region and the jet kerosene assessments are 

based on the standard commercial aviation quality as defined by the latest UK Ministry of Defence Standard 

specifications (Defstan 91 – 91). The lending rate of the respective countries in South East Asia is amongst the 

most widely used benchmark and primary tool to influence interest rates and the economy. The changes in the 

lending rate would boast far-reaching effects by influencing the borrowing cost of banking, specifically in the 

overnight lending market. As the major proportion of airline debt financing is long-term, measures of long-term 

interest rate are examined using the respective lending rates of the countries of interest. This is consistent with 

preceding literatures (Kwon et al. 1997; Hamao; 1998) with similar areas of study.  

To examine movements in exchange rates, a trade weighted index, the REER was implemented under this 

research. The REER is defined by the BIS to represent the ratio of an index of the period average exchange rate 

of the currency in review to a trade weighted geometric average of exchange rates for the currencies of selected 

major trading partners. The rationale for using the REER is to determine whether the magnitude or degree of 

exposure of a firm varies with the incorporation of the trade weighted element and also considers the currency 

changes of other trade countries. Furthermore, in Asian economies, by adjusting real exchange rates for 

inflation, a more accurate measure of Purchasing Power Parity (PPP) can be obtained.  

 

Unit Root Tests: 

This research encompasses three traditional unit-root test techniques, ADF (Dickey and Fuller, 1981), PP 

(Phillips and Perron, 1988) and NP (Ng and Perron, 2001. The null hypothesis of ADF, PP and NP are I(1). The 

appropriate models selected for the level and first difference are based on the decision procedures suggested by 

Dolado et al (1990).  

 

Johansen’s Cointegration Test: 

Testing for cointegration is undertaken by the Johansen procedure (Johansen, 1988; Johansen and Juselius, 

1990), a maximum likelihood method to multivariate autoregressive models. This approach would estimate and 

test the number of cointegrating relationships and common stochastic trends among the components of a vector 

zt of non-stationary variables, incorporating varied long-run and short-run dynamics. By defining a vector zt of n 

potentially endogenous variables, the data generating process can be specified as an unrestricted vector 

autoregression (VAR) involving up to k-lags of z: 

 

zt = A1 zt-1 + A2 zt-2 + …… + Ak zt-2 + ut                                                                          (1) 

 

where zt is a (n x1) matrix, each of Ai is a (n x n) matrix of parameters and ut represents other externalities. 

Equation (1) can be reformulated into a vector error correction (VECM) form: 

 

∆𝑧𝑡 =  𝛤 𝑖∆𝑧𝑡−𝑖 + 𝛱 𝑧𝑡−𝑘  +  𝑢𝑡
𝑘−1
𝑖=1              (2) 

 

where  Γi = − (I – A1 − …−Ai ), (i=1,.., k – 1), Γi  are interim multipliers, and Π = − (I – A1 − …−Ak ). The 

consideration of the rank of Π is related to the testing for cointegration, which encompasses finding the number 

of r linearly independent columns in Π (cointegrating vectors). The test statistics that are used for the hypothesis 

of the existence of r cointegrating vectors are the „trace test‟ and the „maximum eigenvalue‟ test. The „trace test‟ 

is the long run test statistic for the hypothesis that is at the most r distinct cointegrating vectors against a general 

alternative. Additionally, the „maximum eigenvalue‟ test is used to compare the null hypothesis of r 

cointegrating vectors against the alternative of (r + 1) cointegrating vectors.  

The Johansen‟s multivariate cointegration test is estimated across the whole period (January 1996 to 

December 2011) and the four segregated sub-periods. 

 

Framework Analysis: 

In this empirical study, the relationships between the stock price of the dominant airlines in the East Asian 

region against the three key determinants of financial risks exposure, which include interest-rate, currency and 

fuel price risk exposures, are estimated from the following regression: 

 

SPt = a + bEXt + cINTt + dFUELt +µt                                (3) 
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By considering the cointegrated factors that determine the relationship of the stock price of the individual 

airlines against fuel price, exchange rate and interest exposure, the VECM specification in Equation (3), can 

take the following forms:   

 

∆𝑆𝑃𝑡 = 𝛼1 + 𝛽 1𝑖∆𝑆𝑃𝑡−𝑖 +

𝑚1 

𝑖=1

 𝛽 2𝑖∆𝐸𝑋𝑡−𝑖 +

𝑚2 

𝑖=0

 𝛽 3𝑖∆𝐼𝑁𝑇𝑡−𝑖 +

𝑚3 

𝑖=0

 𝛽 4𝑖∆𝐹𝑈𝐸𝐿𝑡−𝑖  +

𝑚4 

𝑖=0

 γ𝐸𝐶𝑀𝑡−1   + 𝑢1𝑡     

                                                                                                                                                (4) 

 

∆𝐸𝑋𝑡 = 𝛼1 + 𝛽 1𝑖∆𝐸𝑋𝑡−𝑖  +

𝑚1 

𝑖=1

 𝛽 2𝑖∆𝑆𝑃𝑡−𝑖 +

𝑚2 

𝑖=0

 𝛽 3𝑖∆𝐼𝑁𝑇𝑡−𝑖 +

𝑚3 

𝑖=0

 𝛽 4𝑖∆𝐹𝑈𝐸𝐿𝑡−𝑖  +

𝑚4 

𝑖=0

 γ𝐸𝐶𝑀𝑡−1   + 𝑢1𝑡     

            (5) 

 

∆𝐼𝑁𝑇𝑡 = 𝛼1 + 𝛽 1𝑖∆𝐼𝑁𝑇𝑡−𝑖 +

𝑚1 

𝑖=1

 𝛽 2𝑖∆𝐸𝑋𝑡−𝑖 +

𝑚2 

𝑖=0

 𝛽 3𝑖∆𝑆𝑃𝑡−𝑖  +

𝑚3 

𝑖=0

 𝛽 4𝑖∆𝐹𝑈𝐸𝐿𝑡−𝑖 +

𝑚4 

𝑖=0

 γ𝐸𝐶𝑀𝑡−1   +  𝑢1𝑡     

                                          (6) 

∆𝐹𝑈𝐸𝐿𝑡 = 𝛼1 + 𝛽 1𝑖∆𝑆𝑃𝑡−𝑖  +

𝑚1 

𝑖=1

 𝛽 2𝑖∆𝐸𝑋𝑡−𝑖  +

𝑚2 

𝑖=0

 𝛽 3𝑖∆𝐼𝑁𝑇𝑡−𝑖  +

𝑚3 

𝑖=0

 𝛽 4𝑖∆𝑆𝑃𝑡−𝑖 +

𝑚4 

𝑖=0

 γ𝐸𝐶𝑀𝑡−1   +  𝑢1𝑡     

            (7) 

To explore the long-run relationship between the stock price of the individual airlines against the 

innovation in fuel price, exchange rate and interest rate exposures, the above regression is extended by 

incorporating a dynamic correlation model of returns, the vector error correction model (VECM). The VECM 

would depict the feedback process of deviations adjusting towards long-run equilibrium, and reveal the 

mechanism which ties cointegrated series collectively based on „Granger causality‟ (Granger, 1988). Short-run 

deviations from the long-run equilibrium will depict the changes in the dependent variable, to force the 

movement towards the long-run equilibrium.  

This multivariate formulation of vector error-correction modelling is appropriate for this research paper, as 

it involves several variables that have been used in mainstream macroeconomic analysis to test for the causal 

chains implied by the major paradigms in macroeconomic theory (Masih and Masih, 1996, 1997). Where no 

cointegrating relationship is found through the Johansen cointegration test, the vector autoregressive (VAR) 

approach is employed to provide insights on the dynamic linkages and interaction between the individual 

airlines stock price and the respective independent variables. By implementing the VAR model, prior 

assumptions are not required to identify response variables and explanatory variables, as all variables are 

treated as endogenous variables (Sims, 1980). The main advantage of this model is the ability to capture the 

dynamic relationships amongst the independent variables of interest against the individual stock price of the 

respective airlines.   

Based on the findings by Engle and Yoo (1987) and Hoffman and Rasche (1996), unrestricted VAR is 

superior with respect to forecast variance to a restricted VECM at short horizons when the restriction is true, as 

such the unrestricted VAR framework is employed. Furthermore, it cannot be assumed that all other variables 

are non-causal as the short-run changes in the respective exogenous variables against the individual stock price 

can be further examined through this framework. According to Sims (1980), it is better in these scenarios to 

analyse the individual stock price reaction to typical random shocks, or equivalently, trace out the system‟s 

moving average representation.  

A VAR model consists of a system of equations that expresses each variable in the system as a linear 

function of its own lagged value and lagged values of all other variables in the system. Furthermore, this would 

enable the data structure to capture complex dynamic properties in the data (Brooks, 2002). The employed 

VAR model will have three stationary variables, i.e. the first log differences of exchange rate, fuel price and 

interest rates. The vector autoregression is expressed in the following form: 

 

𝑦𝑡 = 𝛽𝑗  𝑦𝑡−𝑗   + 
𝑝

𝑗=1
𝑢𝑡                                                                                                            (8) 

 

In the above equation, variable y is a n vector of endogenous variables and βj is a n x n matrix of regression 

coefficients to be estimated. The error term u, is assumed to be independent and identically distributed with a 

zero mean and a constant variance. Additionally, the selection of the appropriate lag length, p, is equally 

pertinent to minimize the standard errors on the estimated coefficients and to adequately capture the dynamic 

properties of the data. The chosen model should also have no serial correlation in the residuals. Once the VAR 

system is estimated, the dynamic responses of each of the financial risk exposures in the system to innovations 
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in a specific stock price of the analysed airlines can be traced out over a defined time horizon using simulated 

responses of the VAR system. As estimated coefficients from VAR models appear to be lacking in statistical 

significance due to the inaccuracy of the technique in estimating standard errors, impulse response functions 

and variance decomposition analysis are used in this research paper to illustrate the dynamic effects of the 

shocks on the endogenous variables.  

The dynamic structure of the stock price integration of the individual airlines based on the innovation of 

the fuel price, exchange rate and interest rate factors is sufficiently investigated using the impulse response 

function and variance decomposition analysis. This is consistent with (Lee et al. 1992; Pesaran et al. 1993; and 

Lee and Pesaran, 1993) that supported the rationale, whereby information from application of these tools would 

provide enhanced evidence on the patterns of linkages and reactions of the stock price against the exchange 

rate, fuel price and interest rate shocks that are evident in the aviation industry.  

 

Empirical Results And Analysis: 

Unit Root Tests: 

The augmented Dickey-Fuller (ADF), Perron-Phillips (PP) and (Ng & Perron, 2001) NP tests are used to 

explore the existence of unit roots. It is pertinent to test the stationarity and cointegration relationship between 

all the variables before the Johansen cointegration test is performed as the VAR model should include the error 

correction terms, if the two variables are cointegrated (Engle and Granger, 1987). The results for the whole 

period and the respective subsample periods reveals that the null hypothesis of a unit root in the level series of 

stock prices against its determinants, namely exchange rate, fuel and interest rates cannot be rejected using 

ADF, PP and NP non-parametric tests, whether or not a time trend is included in the calculation of the test 

statistics. Therefore, these variables are not stationary.  

However, as the first difference series are tested on all the variables for the respective airlines, the results 

for all tests indicate that all the stock market returns, fuel price data, exchange rate data and interest rate data (in 

log form) are statistically significant at the 1%, 5% and 10% level of significance. This concludes that the series 

are I(1) i.e. integrated of the same order for all variables and periods of study and we would be able to proceed 

to the cointegration analysis of these variables. Due to space constraints, these results will not be documented in 

this paper, but would be available upon request.  

 

Results of Johansen Cointegration Test: 

To determine the existence or absence of a long-run relationship between the individual airlines stock 

prices against the three key determinants, namely exchange rate, fuel price and interest rate exposures, the 

Johansen cointegration tests is considered for all variables. As it is possible to have multiple long-run 

equilibrium relationship between the stock price of the individual airlines and its respective financial risk 

determinants, the techniques described by (Johansen, 1988; Johansen and Juselius, 1990) allows one to 

determine the number of statistically significant long-run relationships.  

As the Johansen‟s tests are known to be sensitive to the lag selection, the optimal lag length was selected 

based on the Akaike Information Criterion (AIC). These criteria indicate that a two-lag VAR is appropriate for 

the employed framework. The results of the cointegration tests are reported in Tables 2 – 6, which highlights 

evidence of cointegrated relationship between the stock price and its respective determinants for specific 

airlines and in specific periods of study. This research is consistent with Chen et al. (1986) that provided the 

basis that a long-term equilibrium existed between stock prices and macroeconomic variables.  

For the entire period analysed, as the statistical evidence on the cointegration relationship is evident 

between the individual stock price of Thai Airways International and its three key financial risk exposures, the 

long-run parameters of this model can be examined. During sub-period 1, the null hypothesis of no 

cointegration is rejected only for Singapore Airlines at the 5% level of significance. For sub-period 2, the 

statistical evidence on the cointegration relationship was evident between the individual stock price of Thai 

Airways International and its three key financial risk exposures. With respect to sub-period 3, the null 

hypothesis of no cointegration is rejected for Malaysian Airlines and Thai Airways International at the 5% 

level of significance. For sub-period 4, the results in Table 11 implies the existence of a cointegrating 

relationship between the stock price of Thai Airways International, and the fuel price, exchange rates and 

interest rates of the respective country.   

 
Table 2: Results of Cointegration tests for the three airlines in the South East Asian region (Variables: Stock price, exchange rate, fuel price 

and interest rate) Whole Period (January 1996 – December 2011) 

Airline Hypothesis r = 0 r = <1 r = <2 r = <3 

Singapore Airlines  Trace test 46.475 23.419 9.485 1.950 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 23.056 13.934 7.534 1.950 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Malaysian Airlines Trace test 35.966 22.176 11.382 1.925 
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 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 13.789 10.794 9.457 1.925 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Thai Airways International Trace test 57.967 27.800* 9.506 3.210 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 30.167 18.293* 6.296 3.210 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Note 1: All data are transformed into logarithmic scale.   

Note 2: The above refers to the Johansen and Juselius (1990) test statistic for cointegration. 

Note 3: The number of cointegrating vectors is indicated by r. 
Note 4: * denotes rejection of the null hypothesis at the 5% level of significance.  

 

Table 3: Results of Cointegration tests for the three airlines in the South East Asian region (Variables: Stock price, exchange rate, fuel price  
               and interest rate)  Sub-period 1 (January 1996 – December 1999) 

Airline Hypothesis r = 0 r = <1 r = <2 r = <3 

Singapore Airlines  Trace test 65.880 32.707 9.186* 1.396 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 33.172 23.521 7.791* 1.396 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Malaysian Airlines Trace test 39.182 15.865 6.877 1.573 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 23.316 8.987 5.304 1.573 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Thai Airways International Trace test 42.706 16.612 4.024 0.166 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 26.093 12.588 3.858 0.166 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

 

Table 4: Results of Cointegration tests for the three airlines in the South East Asian region  (Variables: Stock price, exchange rate, fuel price 
and interest rate) Sub-period 2 (January 2000 – December 2003) 

Airline Hypothesis r = 0 r = <1 r = <2 r = <3 

Singapore Airlines  Trace test 39.235 18.601 7.231 0.610 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 20.634 11.371 6.621 0.610 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Malaysian Airlines Trace test 40.686 18.749 7.242 0.197 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 21.937 11.507 7.044 0.197 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Thai Airways International Trace test 59.159 28.481* 10.870 0.166 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 30.678 17.610* 10.855 0.166 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

 

Table 5: Results of Cointegration tests for the three airlines in the South East Asian region (Variables: Stock price, exchange rate, fuel price 

and interest rate) Sub-period 3 (January 2004 – December 2007) 

Airline Hypothesis r = 0 r = <1 r = <2 r = <3 

Singapore Airlines  Trace test 33.142 14.982 6.006 0.277 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 18.159 8.976 5.729 0.277 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Malaysian Airlines Trace test 51.954 21.374* 10.279 0.197 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 30.581 11.095* 9.300 0.197 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Thai Airways International Trace test 57.461 28.876* 5.092 0.273 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 28.585 23.784 4.819* 0.273 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Note 1: All data are transformed into logarithmic scale.   
Note 2: The above refers to the Johansen and Juselius (1990) test statistic for cointegration. 

Note 3: The number of cointegrating vectors is indicated by r. 

Note 4: * denotes rejection of the null hypothesis at the 5% level of significance.  
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Table 6: Results of Cointegration tests for the three airlines in the South East Asian region (Variables: Stock price, exchange rate, fuel price 

and interest rate) Sub-period 4 (January 2008 – December 2011) 

Airline Hypothesis r = 0 r = <1 r = <2 r = <3 

Singapore Airlines  Trace test 17.525 7.499 3.235 N/A 

 0.05 Critical Value 29.797 15.495 3.841 N/A 

 λ  max test 10.025 4.264 3.235 N/A 

 0.05 Critical Value 21.131 14.265 3.841 N/A 

Malaysian Airlines Trace test 44.249 12.753 6.653 1.659 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 31.496 6.099* 4.995 1.659 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Thai Airways International Trace test 71.052 37.765 18.401* 2.956 

 0.05 Critical Value 47.856 29.797 15.495 3.841 

 λ  max test 33.287 19.364* 13.445 2.956 

 0.05 Critical Value 27.584 21.131 14.265 3.841 

Note 1: All data are transformed into logarithmic scale.   
Note 2: The above refers to the Johansen and Juselius (1990) test statistic for cointegration. 

Note 3: The number of cointegrating vectors is indicated by r. 

Note 4: * denotes rejection of the null hypothesis at the 5% level of significance.  
Note 5: The interest rate data for Singapore Airlines is not applicable to the above regression model as the lending rate was constant 

throughout the four year period in Singapore.  

 

Results of the Vector Error Correction (VEC) Model: 

The speed of adjustments as measured by the ECTs, is mainly attributed to the changes in the respective 

individual stock price of the airlines that would adjust to clear the disequilibrium and bears the brunt of short-

run adjustments to long-run equilibrium. This leaves changes in fuel price, exchange rate and interest rate 

exposures, to be statistically exogenous in the employed framework and represent the initial receptor of any 

exogenous shocks to the long-term equilibrium relationships. With respect to the individual sub-periods, the 

VEC model was not adopted as the periods analysed spanned four years in each sub-period.     

For the entire period analysed, the results in Table 7 implies that there is a significant long-run relationship 

between exchange rate and the individual stock price of Thai Airways International. As the ECT coefficient is 

negative for Thai Airways International and significant, the fuel price exposures are granger causing the 

individual stock price of the respective airlines. With respect to the effect of interest rate exposures, there is a 

significant long-term relationship that is evident between the lending rates and the individual stock price of 

Thai Airways International. With respect to Malaysian Airlines, the results indicate a relatively significant 

long-run relationship between the exchange rate and its stock price. However, there is no evidence of a long-

run relationship between the stock prices of Singapore Airlines against the three financial risk exposures.  

 
Table 7: (VEC) model - Long-run relationship between the stock prices and the respective financial risk exposures faced by the aviation 

industry in the East Asian region.  Whole Period (January 1996 – December 2011) 

Equation Singapore Airlines Malaysia Airlines Thai Airways International 

Constant -9.801 12.319 61.971 

LStock (-1) 1.000 1.000 1.000 

LExchange(-1)  -1.618 2.055 * 19.652 *** 

 (1.705) (1.174) (3.996) 

LFuel(-1) -0.094 0.265 -3.884 *** 

 (0.149) (0.210) (0.738) 

LInterest(-1) -0.0824 0.807 -5.973 *** 

 (1.281) (0.555) (1.517) 

Note 1: All data are transformed into logarithmic scale.   

Note 2: ***, ** and * denotes significance at 1%, 5% and 10% respectively. 
Note 3: The lag order was selected by Schwarz Bayesian Criterion  

Note 4: Standard errors are indicated in the parentheses 

 

Results of the Vector Auto Regression (VAR) Model: 

Where no cointegrating relationship is found, and the ECTs are not statistically significant, the VAR 

framework is employed to further comprehend the dynamic relationship between the stock price of the 

individual sampled airlines in the East Asian region and its key financial risk exposures.  

During the entire period of study, the results in Table 8 indicate that fluctuations in exchange rates affect 

the changes in movements for all the individual stock price of the analysed airlines in the short-run. The stock 

price of Malaysian Airlines increases, as lending rate decreases during this period of study. During sub-period 

1 (refer to Table 9), dynamic relationships were significantly evident between the fluctuations in exchange 

rates and the individual stock price of all the analysed airlines except Malaysian Airlines and Thai Airways 

International. However, fluctuations in fuel price only affected the stock price of Singapore Airlines. Interest 

rate exposures had a relatively negative significant effect on the individual stock price of Malaysian Airlines 

and Thai Airways International.  
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During sub-period 2 (refer to Tables 10), the changes in stock price due to fluctuations in exchange rates 

was only evident with respect to Singapore Airlines, i.e. as the exchange rate decreases, the value of the stock 

price increases proportionately. However, the stock price of Thai Airways International reacted inversely to 

fluctuations in exchange rates compared to these airlines. With respect to fuel price exposure, only the stock 

price of Singapore Airlines was negatively affected by the changes and fluctuations during this period. 

Furthermore, Singapore Airlines were sensitive to interest rate exposures, i.e. changes in lending rates have a 

significant effect in the short-run on the individual stock price of this airline.  

With respect to sub-period 3 (refer to Table 11), changes in stock price due to fluctuations in exchange 

rates was only evident with respect to Thai Airways International, i.e. as the exchange rate increases, the value 

of the stock price increases proportionately. A relatively significant negative relationship was evident with 

respect to changes in fuel price and the individual stock price of all the analysed airlines in the region except 

for Thai Airways International. As for sub-period 4, (refer to Tables 12), dynamic relationships were 

significantly evident between the fluctuations in exchange rates and the individual stock price of Thai Airways 

International. Furthermore, there were significant dynamic linkages and causal relationships that were 

attributed to changes in interest rate exposures on the individual stock price of Thai Airways International.  

From the above VAR results, the minimal implication of jet fuel price, on the respective stock prices of the 

analysed airlines in the region are likely attributed to the changes in global risk perceptions that influences the 

dynamics of these information transmission mechanisms. The impact of risk perception on oil prices implies 

the growing uncertainty over the economic recovery, particularly during sub-period 1 and sub-period 4 causes 

the fluctuations in fuel price and invariably limits the global energy demand. Additionally, in the airlines 

industry, examining the causality between stock price and exchange rate movements is relatively pertinent as 

the industry is inclined to be exposed to institutional changes such as market liberalization and financial crises. 

The possible interpretation for the above results could be attributed to the co-movement effect between 

exchange rates and stock prices, which are generally driven by international investment capital flows, rather 

than international trade flows.  

 
Table 8: (VAR) model – Short-run effects/changes between the stock prices and the respective financial risk exposures faced by the 

aviation industry in South East Asia. Whole Period (January 1996 – December 2011) 

Equation Singapore  Airlines 

∆Stock 

Malaysian Airlines 

∆Stock 

Thai Airways International 

∆Stock 

α 0.002 -0.011 -0.009 

 (0.006) (0.011) (0.011) 

∆stockt-1 0.147 0.089 0.029 

 (0.078) (0.075) (0.075) 

∆stockt-2 0.079 -0.084 0.017 

 (0.078) (0.075) (0.075) 

∆exchanget-1 0.584 1.598 *** 1.549** 

 (0.735) (0.582) (0.453) 

∆exchanget-2 -2.509 *** -0.067 0.659 

 (0.721) (0.572) (0.452) 

∆fuelt-1 -0.080 -0.129 -0.055 

 (0.064) (0.114) (0.111) 

∆fuelt-2 0.032 -0.014 -0.089 

 (0.063) (0.114) (0.109) 

∆interestt-1 -0.309 -1.215 ** -0.709 

 (0.429) (0.614) (0.450) 

∆interestt-2 0.314 -0.227 -0.643 

 (0.438) (0.621) (0.458) 

Adj. R-squared 0.054 0.051 0.022 

F-statistic 2.345 2.252 1.532 

 
Table 9: (VAR) model – Short-run effects/changes between the stock prices and the respective financial risk exposures faced by the 

aviation industry in South East Asia. Sub-period 1 (January 1996 – December 1999) 

Equation Singapore Airlines 

∆Stock 

Malaysian Airlines 

∆Stock 

Thai Airways International 

∆Stock 

α 0.001 -0.027 -0.039 

 (0.013) (0.036) (0.024) 

∆stockt-1 0.472 *** 0.212 -0.338 ** 

 (0.168) (0.170) (0.173) 

∆stockt-2 0.117 0.034 0.022 

 (0.146) (0.169) (0.174) 

∆exchanget-1 2.319 * 0.945 -0.619 

 (1.430) (1.074) (0.469) 

∆exchanget-2 -4.880 *** -0.655 0.025 

 (1.480) (1.011) (0.476) 
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∆fuelt-1 -0.182 * -0.157 0.047 

 (0.117) (0.338) (0.197) 

∆fuelt-2 0.093 0.090 -0.189 

 (0.112) (0.344) (0.196) 

∆interestt-1 -0.573 -2.075 * -0.970 

 (0.435) (1.190) (0.731) 

∆interestt-2 0.696 0.698 -1.314 ** 

 (0.462) (1.205) (0.702) 

Adj. R-squared 0.314 0.003 0.125 

F-statistic 3.518 1.016 1.785 

 

Table 10: (VAR) model – Short-run effects/changes between the stock prices and the respective financial risk exposures faced by the 

aviation industry in South East Asia. Sub-period 2 (January 2000 – December 2003)  

Equation Singapore Airlines 
∆Stock 

Malaysian Airlines 
∆Stock 

Thai Airways International 
∆Stock 

α -0.003 0.008 -0.005 

 (0.013) (0.034) (0.026) 

∆stockt-1 -0.093 0.185 -0.243 

 (0.170) (0.163) (0.155) 

∆stockt-2 0.259 * -0.276 * -0.106 

 (0.154) (0.156) (0.158) 

∆exchanget-1 0.519 0.825 2.781 

 (1.891) (2.606) (3.164) 

∆exchanget-2 -5.023 *** 1.885 4.587 *** 

 (1.884) (2.447) (2.881) 

∆fuelt-1 -0.214 * -0.324 -0.247 

 (0.133) (0.265) (0.273) 

∆fuelt-2 0.017 -0.145 0.234 

 (0.134) (0.292) (0.279) 

∆interestt-1 4.098 *** 3.584 -1.514 

 (1.429) (2.988) (1.033) 

∆interestt-2 -1.002 -3.129 -1.436 

 (1.578) (2.989) (1.069) 

Adj. R-squared 0.309 0.108 0.120 

F-statistic 3.462 1.666 1.752 

 

Table 11: (VAR) model – Short-run effects/changes between the stock prices and the respective financial risk exposures faced by the 
aviation industry in South East Asia. Sub-period 3 (January 2004 – December 2007)  

Equation Singapore Airlines 

∆Stock 

Malaysian Airlines 

∆Stock 

Thai Airways International 

∆Stock 

α 0.016 0.006 -0.012 

 (0.011) (0.015) (0.009) 

∆stockt-1 -0.017 0.062 -0.146 

 (0.171) (0.160) (0.141) 

∆stockt-2 -0.126 0.079 -0.088 

 (0.168) (0.175) (0.135) 

∆exchanget-1 0.591 1.811 1.376 * 

 (1.195) (1.617) (0.861) 

∆exchanget-2 -0.611 -1.955  2.038 *** 

 (1.215) (1.615) (0.882) 

∆fuelt-1 0.004 -0.016 -0.112 

 (0.110) (0.170) (0.099) 

∆fuelt-2 -0.188 * -0.149 * -0.084 

 (0.111) (0.166) (0.103) 

∆interestt-1 12.651 -0.296 0.323 

 (11.181) (1.543) (0.456) 

∆interestt-2 9.521 0.027 -0.145 

 (11.270) (1.540) (0.457) 

R-squared 0.151 0.091 0.278 

Adj. R-squared -0.038 -0.111 0.117 

F-statistic 0.801 0.451 1.732 

 

Table 12: (VAR) model – Short-run effects/changes between the stock prices and the respective financial risk exposures faced by the 
aviation industry in South East Asia. Sub-period 4 (January 2008 – December 2011)  

Equation Singapore Airlines 

∆Stock 

Malaysian Airlines 

∆Stock 

Thai Airways International 

∆Stock 

α 0.003 -0.041 -0.004 

 (0.014) (0.018) (0.028) 

∆stockt-1 0.207 -0.443 *** 0.339 * 
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 (0.189) (0.164) (0.181) 

∆stockt-2 -0.145 -0.287 -0.154 

 (0.190) (0.167) (0.178) 

∆exchanget-1 -0.703 1.149 -1.107 

 (1.443) (1.595) (2.676) 

∆exchanget-2 -2.048 2.094 3.412 * 

 (1.434) (1.632) (2.559) 

∆fuelt-1 -0.035 0.147 0.026 

 (0.154) (0.183) (0.323) 

∆fuelt-2 0.178 -0.141 0.026 

 (0.148) (0.167) (0.323) 

∆interestt-1 NA -0.405 0.052 * 

 NA (1.228) (0.329) 

∆interestt-2 NA -1.003 -2.128 

 NA (1.254) (1.589) 

R-squared 0.132 0.244 0.212 

Adj. R-squared -0.005 0.076 0.037 

F-statistic 0.961 1.454 1.209 

Note 1: All data are transformed into logarithmic scale.   

Note 2: ***, ** and * denote significant at 1%, 5% and 10% respectively. 

Note 3: The lag order was selected by Schwarz Bayesian Criterion  
Note 4: Standard errors are indicated in the parentheses.  

Note 5: The underlying VAR model is of order 2 and contains unrestricted intercepts and restricted trend coefficients. 

Note 6: The interest rate data for Singapore Airlines is not applicable to the above regression model as the lending rate was constant 
throughout the four year period in Singapore.    

 

Results of the Variance Decomposition Analysis: 

To observe how the variables respond to various shocks to the system, we performed the variance 

decomposition analysis characterizing the dynamic behaviour of the model. It breaks down the forecast error 

variance of a variable into components that can be attributed to each of the variables. Tables 13 – 17 exhibit the 

generalized variance decomposition analysis over a ten-month period for the analysed individual airlines, 

whereby the ECTs were not statistically significant under the Johansen cointegration test. The first-differences 

operator is denoted by ∆. The optimum lag length is based on a minimum Schwarz information criterion (SIC) 

through an unconstrained VAR estimation (2 lag intervals in first differences for all series). To gauge the 

impact of the variables on each other in the short-run, the results are presented for the first 5 months and the 

10
th

 month.  

Based on the entire period of study and all the subsequent sub-periods, we observe that the forecast errors 

of the individual stock price are purely explained by their own shock (100%) in the first month. Additionally, 

for all the analysed airlines, the fuel price and interest rate exposures are the most endogenous variables in 

every period of study. By assessing the portion of forecast error variance of the individual stock price of the 

analysed airlines, the following empirical results were obtained. For the whole period of study, the empirical 

results of the exchange rate shock on the variance of the individual stock price of the analysed airlines, after 10 

months are 6.1%, 3.9% and 5.8% for Singapore Airlines, Malaysian Airlines and Thai International Airways 

respectively. We also find that a shock in fuel price after 10 months does have an impact on the individual 

stock price of Thai Airways International with 9.1%. 

During sub-period 1, the individual stock price of Singapore Airlines was influenced by a shock in 

exchange rates after 10 months with 15.5%. However, for Malaysian Airlines and Thai Airways International, 

the shock in interest rates was more substantial than the shock in exchange rates on the individual stock price 

of the respective airlines. Based on sub-period 2, the exchange rate seems to be the most exogenous variable 

for Singapore Airlines and Thai Airways International, but still influenced by the fuel price and interest rate 

exposures. Furthermore, it is also evident that interest rate exposures have a greater influence on the variance 

of the individual stock price of Malaysian Airlines and Singapore Airlines. Moreover, we also find that a shock 

in fuel price after 10 months does have an impact on the individual stock price of Singapore Airlines with 

6.9%.  

During sub-period 3, the brunt of the variance in the individual stock price of Singapore Airlines is 

explained by movements in fuel price with 8.3%. Interest rate exposures have minimal influence for all the 

analysed airlines. We also find that a shock in exchange rate after 10 months does have an impact on the 

individual stock price of Thai Airways International with 21.1%. In sub-period 4, changes in the individual 

stock price of all the airlines (aside from the effects of its own shock) are explained by shocks to the exchange 

rate and fuel price exposures over the 10 month period 

From the above variance decomposition results, the findings provide some answers, as to how important 

the debate is on the relative strength of inputs for the respective stock price of the individual analysed airlines 

in the South East Asia region. The decomposition of the VEC model indicates that all the airlines are mainly 

sensitive to their own individual stock price performance in all periods of study, and a shock in exchange rate 
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movements has a relatively substantial impact, compared to the fuel price and interest rate exposure for most of 

the individual stock price of the analysed airlines. The results in this section have a number of policy 

implications. The effect of the exchange rate against the stock price of the analyzed airlines varies across 

economies due to the different exchange rate regimes and different degree of trade openness of the economies.  

A fixed (such as Malaysia during sub-period 1 and sub-period 2) or managed exchange rate regime could 

be a good choice for a small open economy as the impacts of the external shocks on the real exchange rate 

could be minimized. Understanding the source and transmission mechanism of crisis are pertinent as it will 

assist policy makers in developing domestic and international policies to limit the contagion effect during a 

financial or currency crisis. Furthermore, markets with stronger economic ties and closer geographic proximity 

like Singapore and Malaysia respond in similar fashion to shocks against the financial risk exposures. While 

the magnitude of these responses differs, the pattern is much the same.  

Since high and volatile jet fuel prices can have significant adverse effects on the stock price of these 

airlines, government intervention is required to reduce volatility. For instance, the Malaysian government could 

benefit from increasing their strategic oil reserves, and thus protect themselves from the risk of supply 

disruptions. To cope with international jet fuel price upsurge and supply shortages, the Thai and Singaporean 

governments should consider oil-saving measures such as policies to improve energy efficiency, promote 

energy conservation and use of alternative jet fuels (i.e. renewable energy). The insignificance of interest rate 

exposure on the aviation industry in the South East Asian region indicates that changes in domestic interest 

rates do not affect the stock price of the analyzed airlines despite the high leverage ratios that are prevalent in 

the airlines industry due to its capital intensive nature.  

 
Table 13: Generalized forecast error variance decomposition results Whole Period (January 1996 – December 2011) 

Airlines Horizon Percentage of forecast variance explained by innovations in: 

  ∆Stock ∆Exchange ∆Fuel ∆Interest 

Singapore Airlines      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 98.596 0.326 0.819 0.259 

 3 92.988 5.952 0.805 0.255 

 4 92.903 6.035 0.804 0.257 

 5 92.791 6.053 0.805 0.351 

 10 92.726 6.056 0.805 0.412 

Malaysian Airlines      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 93.607 3.779 0.730 1.884 

 3 92.832 3.934 0.724 2.509 

 4 92.539 3.909 0.744 2.807 

 5 92.501 3.906 0.744 2.849 

 10 92.475 3.911 0.744 2.869 

Thai Airways International      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 97.527 0.006 1.414 1.053 

 3 92.211 2.925 2.613 2.251 

 4 91.383 3.360 2.593 2.663 

 5 89.689 3.334 2.981 3.995 

 10 81.203 5.771 9.089 3.936 

 

Table 14: Generalized forecast error variance decomposition results Sub-period 1 (January 1996 – December 1999) 

Airlines Horizon Percentage of forecast variance explained by    innovations in: 

  ∆Stock ∆Exchange ∆Fuel ∆Interest 

Malaysian Airlines      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 91.248 2.028 0.089 6.635 

 3 89.693 1.995 1.402 6.910 

 4 88.552 2.198 1.376 7.875 

 5 88.492 2.217 1.420 7.870 

 10 88.276 2.341 1.446 7.937 

Singapore Airlines      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 89.142 3.232 5.078 2.547 

 3 78.576 14.379 4.872 2.173 

 4 76.515 15.012 4.983 3.490 

 5 76.035 15.494 4.989 3.481 

 10 75.294 15.517 4.910 4.279 

Thai Airways International      

∆Stock 1 100.000 0.000 0.000 0.000 
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 2 94.341 1.752 0.154 3.752 

 3 88.681 2.278 0.730 8.310 

 4 87.199 2.234 1.666 8.902 

 5 86.309 2.335 1.778 9.577 

 10 85.406 2.404 1.769 10.421 

 

Table 15: Generalized forecast error variance decomposition results Sub-period 2 (January 2000 – December 2003) 

Airlines Horizon Percentage of forecast variance explained by    innovations in: 

  ∆Stock ∆Exchange ∆Fuel ∆Interest 

Singapore Airlines      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 75.117 0.726 8.325 15.832 

 3 61.879 17.749 7.270 13.101 

 4 59.148 18.320 7.046 15.485 

 5 58.608 17.976 6.868 16.547 

 10 58.209 18.371 6.976 16.445 

Malaysian Airlines      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 94.552 0.118 1.915 3.415 

 3 88.485 1.995 2.295 7.225 

 4 86.679 1.949 2.568 8.804 

 5 86.368 1.942 2.769 8.922 

 10 86.243 1.971 2.819 8.968 

Thai Airways International      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 91.583 3.316 0.665 4.437 

 3 81.539 10.851 1.794 5.817 

 4 78.202 10.454 5.428 5.916 

 5 78.256 10.378 5.467 5.899 

 10 77.680 10.534 5.818 5.967 

 
Table 16: Generalized forecast error variance decomposition results Sub-period 3 (January 2004 – December 2007) 

Airlines Horizon Percentage of forecast variance explained by    innovations in: 

  ∆Stock ∆Exchange ∆Fuel ∆Interest 

Singapore Airlines      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 96.663 0.670 0.042 2.625 

 3 88.062 1.535 6.799 3.603 

 4 87.861 1.753 6.821 3.565 

 5 86.753 1.845 7.793 3.608 

 10 85.958 2.012 8.262 3.768 

Malaysian Airlines      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 96.743 3.146 0.035 0.076 

 3 93.568 5.128 1.168 0.136 

 4 93.413 5.252 1.188 0.147 

 5 93.358 5.307 1.187 0.148 

 10 93.335 5.318 1.193 0.154 

Thai Airways International      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 88.352 8.699 1.967 0.982 

 3 74.546 20.607 3.865 0.981 

 4 73.529 21.057 3.914 1.499 

 5 73.373 21.069 4.035 1.523 

 10 73.267 21.134 4.074 1.524 

 

Table 17: Generalized forecast error variance decomposition results Sub-period 4 (January 2008 – December 2011) 

Airlines Horizon Percentage of forecast variance explained by    innovations in: 

  ∆Stock ∆Exchange ∆Fuel ∆Interest 

Singapore Airlines      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 99.334 0.553 0.113 0.000 

 3 91.206 6.367 2.427 0.000 

 4 90.875 6.394 2.731 0.000 

 5 90.406 6.632 2.962 0.000 

 10 90.263 6.634 3.103 0.000 

Malaysian Airlines      

∆Stock 1 100.000 0.000 0.000 0.000 
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 2 97.214 1.606 0.992 0.188 

 3 93.702 2.661 1.954 1.683 

 4 92.855 3.113 2.232 1.800 

 5 92.183 3.218 2.809 1.788 

 10 92.104 3.218 2.879 1.799 

Thai Airways International      

∆Stock 1 100.000 0.000 0.000 0.000 

 2 95.973 0.513 0.174 3.339 

 3 92.972 2.274 0.392 4.362 

 4 90.761 2.987 1.349 4.903 

 5 89.601 3.051 2.225 5.124 

 10 88.171 3.110 3.629 5.090 

Note 1: All data are transformed into logarithmic scale.    

Note 2: The first-differences operator is denoted by ∆. 

 

Results of Impulse Response Analysis: 

The preceding impulse response functions were derived with standard impulse response function analysis. 

The VAR is estimated and a vector moving-average (VMA) is formed to derive the effects of experimental 

shocks on the variables over time. The generalized impulse response analysis (Koop et al. 1996; Pesaran and 

Shin, 1998) provides information on how each variable responds to innovations in other variables, and 

indicates whether the shocks are permanent. Furthermore, this approach is not sensitive to the ordering of the 

variables in the VAR system and overcomes the orthogonality problem inherent in traditional out-of-sample 

Granger causality tests.  

The impulse responses are generally derived iteratively, moving forward period-by-period, relying on the 

same set of original VAR parameter estimates each time. The mutual impacts of innovations among all the 

variables are indicated in Figures 1 – 5 for all the respective periods of study. The years after the impulse 

shocks are shown on the horizontal axis, and the vertical axis measures the magnitude of the response, scaled 

in such a way that 1.0 equals 1 standard deviation. Furthermore, the significance is determined by the use of 

confidence intervals representing ±2 standard deviation. The error bands are obtained by using a Monte Carlo 

simulation procedure with 1000 replications. The following impulse response analysis indicates the responses 

of the variables concerned. 

For the entire period of study, (Figure 1), a shock from exchange rate initially had a significant positive 

impact on the stock price of Malaysian Airlines, negative impact on the stock price of Singapore Airlines, a 

mixed reaction for the stock price of Thai Airways International but the shock dies out by the sixth or seventh 

month for all the airlines. Additionally, the stock price of these airlines responded to a negative shock in fuel 

exposure within the 2
nd

 month, but the responses towards interest rate exposure were relatively insignificant for 

the stock price of Singapore Airlines. However, the stock price of Malaysian Airlines and Thai Airways 

International responded negatively at the initial 2 months towards a shock in interest rates and the impact died 

out quickly by the sixth month.  

During sub-period 1 (Refer to Figure 2), a shock from exchange rate initially had a significant positive 

impact on the stock price of Malaysian Airlines and negative impact on the stock price of Thai Airways 

International, but the shock died out by the sixth or seventh month for all the airlines. However, Singapore 

Airlines had a varied reaction towards the shocks from exchange rate. At the initial 2 – 3 months, a shock from 

exchange rate had a significant positive impact on the stock price and by the third month, the shock had a 

negative impact until the shock died out by the eighth month. The stock price of Malaysian Airlines responded 

to a positive shock in fuel price within the second month, while the stock price of the Thai Airways 

International, responded negatively to these shocks. With respect to the shock from interest rates, the stock 

price of Malaysian Airlines and Thai Airways International responded negatively by the third month. 

During sub-period 2, Figure 3 reveal that the initial impacts of exchange rate on the stock price of 

Singapore Airlines are negative and significant. These impacts died out by the 7
th

 month, as the stock price 

returns rapidly to its steady state level. However, the impact of exchange rate had a positive reaction towards 

the stock price of Thai Airways International and relatively insignificant for the stock price of Malaysian 

Airlines at the initial 3 – 4 months. The shock in fuel price had a significant negative impact on the stock price 

of Singapore Airlines at the initial two months. However, Thai Airways International had mixed reactions 

throughout the 10 month period. As for Thai Airways International, at the initial 2 – 3 months, the stock price 

responded negatively and then, positively by the third month before the reaction died out by the fifth month. 

The shock in interest rate had an opposite reaction with respect to the stock price of Singapore Airlines and 

Malaysian Airlines, whereby at the initial two months, the stock price reacted positively and then, negatively 

by the fourth month, before the reaction died out by the eighth month.  

During sub-period 3, Figure 4 indicate that a shock in exchange rates at the initial 3 – 4 months, the stock 

price of all the analysed airlines responded positively and then, negatively by the fifth – sixth month before the 

reaction died out by the seventh – eighth month. However, the stock price of these airlines responded to a 
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negative shock in fuel exposure within the third – fourth month, but the responses towards interest rate 

exposure were relatively insignificant for most of the airlines. However, the stock price of Singapore Airlines 

responded positively at the initial 4 – 6 months towards a shock in interest rates and the impact died out 

quickly by the eighth month.  

During sub-period 4, Figure 5 reveal that the initial impacts of exchange rate on the stock price of 

Singapore Airlines were negative and significant and significantly positive for Malaysian Airlines. These 

impacts died out by the seventh – eighth month, as the stock price returns rapidly to its steady state level. 

However, the impact of fuel price had a positive reaction towards the stock price of Singapore Airlines, and 

relatively insignificant for the stock price of the other airlines at the initial 3 – 4 months. The shock in interest 

rates had a negative reaction towards the stock price of Malaysian Airlines and Thai Airways International. In 

summary, all the analysed airlines in the varied periods of study have indicated that exchange rate tends to 

affect the respective stock price adversely compared to the shocks in fuel price and interest rate exposures.  

The implications of the impulse response analysis suggest that understanding oil price shocks is pertinent 

for the aviation industry as it has two varied negative effects on the airlines profitability. Firstly, it has a direct 

negative effect as it increases the operating costs and invariably the airlines‟ earnings consistency is affected, 

and therefore, the sector‟s stock is heavily discounted. It is noted that airline price/earnings ratio are usually 

half or a third of the market average due to its volatility in earnings. Secondly, due to its inconsistency in stock 

performance, investors would foresee the decline in profit margins and make decisions that affect the stock 

price of the respective airlines. The varied reaction to shocks of the exchange rate towards the stock price of 

the analysed airlines is dependent on the different exchange rate regime, as it plays a pertinent role in the 

determination of the airlines‟ financial policies.  

A fixed exchange rate regime biases corporate borrowing towards foreign currency denominated debt. 

With a floating exchange rate regime, the airlines‟ external vulnerability would reduce, which enables them to 

take measures against their exchange rate risk. However, this regime would exert a negative impact on the 

airlines foreign borrowing, a positive effect on the use of currency derivatives and could induce airlines to 

lower the currency mismatches in their balance sheets. Following a interest rate shock in the varied sub-

periods, the negligible speed of adjustment of the stock price of the analysed airlines, indicates that the 

effectiveness of the monetary policy of these economies have insignificant effect on the stock price of the 

airlines in the South East Asian region.  

Singapore Airlines

 
Malaysian Airlines

 
Thai Airways International 

 
Fig. 1: Response to Generalized One S.D. Innovations ± 2 S.E. (Whole Period: January 1996 – December 2011) 
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Malaysian Airlines 

 
Thai Airways International 

 
 

Fig. 2: Response to Generalized One S.D. Innovations ± 2 S.E. (Sub-period 1: January 1996 – December 1999) 
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Thai Airways International 

 
 

Fig. 3: Response to Generalized One S.D. Innovations ± 2 S.E. (Sub-period 2: January 2000 – December 2003) 
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Fig. 4: Response to Generalized One S.D. Innovations ± 2 S.E. (Sub-period 3: January 2004 – December 2007) 
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Thai Airways International 

 
 

Fig. 5: Response to Generalized One S.D. Innovations ± 2 S.E. (Sub-period 4: January 2008 – December 2011) 

 

Conclusions and Recommendations: 

Due to the limited literature pertaining to the financial risks exposures that affects the aviation industry, this 

research explores the long run and dynamic relationship between the stock prices of the three dominant airlines 

in the South East Asian region against the three key determinants of financial risks exposure confronting the 

airlines industry. As opposed to relating stock price to one independent variable as preceding literature, the 

current study adopts a multivariable approach in an effort to shed light on stock price determination. The 

financial risk exposures that are considered to influence the stock price are the fluctuations in exchange rates, 

fuel price and interest rate exposures.  

As these series are unstable as most financial variables are, the Johansen cointegration procedure was 

employed to determine that the stock price had a long-run equilibrium relationship with the three determinants 

during the whole period of study, January 1996 to December 2011 and the four segregated sub-periods, i.e. the 

period of the Asian financial crisis, the dot-com bubble/energy crisis, the tranquil period and the global financial 

crisis. Using Johansen‟s methodology for multivariate cointegration analysis and monthly time-series data, this 

research has identified several financial risk determinants that have a long-run equilibrium effect on the 

individual stock price of the analysed airlines in the region.  

All variables were integrated of the same order as change in stock price levels and the variations in 

exchange rate, fuel price and interest rates formed a cointegrating relation with changes in the stock price of the 

respective airlines. However, the test results varied between the respective airlines and the periods of study to 

collectively indicate the presence of cointegration. The Johansen maximum likelihood method is used to test for 

the presence of cointegrating long-run relationships amongst all the independent variables. If these variables are 

cointegrated, the Johansen procedure permits hypothesis testing of a zero restriction on the coefficients in the 

cointegrating vector, using the likelihood ratio (LR) test which follows a chi-squared distribution.  

This method determines whether the factors in the cointegrating VAR model are not caused by other factors 

in the long-run. After determining the cointegrating relationships amongst all the factors, the IRF and VDC of 

the forecast error of the VAR system are computed. The IRF traces the impact of a shock in a variable onto the 

system over a time period which measures the time taken for information to be transmitted across different 

markets. The VDC measures the extent of shocks to a variable that can be explained by other variables 

considered in the system.  

Our empirical results show a significant causal relation between the three financial risk exposures, i.e. 

fluctuations in exchange rate, fuel price and interest rate exposures against the stock price of the analysed 

airlines were more prominent during the global financial crisis, January 2008 to December 2011 as opposed to 

the Asian financial crisis, January 1996 to December 1999. Additionally, the stochastic properties and long run 

dynamics generally reflects that the stability of these airlines were less affected during the global financial crisis.  

The practical relevance of our findings in managing these financial risk exposures lies in the fact that, 

although there were number of techniques and hedging tools such as balance sheet hedging, use of derivatives, 

leading and lagging amongst others were available to manage these exposures, these measures were probably 

only implemented during the global financial crisis.  Furthermore, the difficulty in implementing these hedging 

strategies were attributed to the undeveloped financial systems and capital markets that was apparent during the 

Asian financial crisis.  

With respect to the dot-com bubble/energy crisis, there were minimal causal relations that were evident 

during the January 2000 to December 2003 amongst the analysed airlines in the region. The effects of the stock 

price were most likely attributed to major events such as the terrorist attacks on September 11, 2001, the Bali 

bombings and the outbreak of the Severe Acute Respiratory Syndrome (SARS) virus that was affecting the 

region. Furthermore, with the rise of low cost carriers in the region, the increased competition may have also 

affected the performance of the stock price of these legacy carriers analysed in this research. As these 

segmented markets are not entirely isolated from the world‟s major events, policy makers as well as investors 

should be concerned with critical global events. 
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The empirical results have suggested that the co-movement between exchange rates and stock prices 

becomes stronger during the crisis periods as opposed to the tranquil period, which is consistent with prior 

literature. Furthermore, slowdown of an economy could also affect stock prices, subsequently prompting 

international investors in the region to withdraw their capital, thus putting downward pressure on the domestic 

currency within the region. Our findings are robust with respect to various statistical tests used, including the 

Johansen cointegration test, the variance decomposition analysis and an impulse response analysis. The 

variance decomposition results of the VAR model indicate that all the airlines are mainly sensitive to their own 

individual stock price performance in all periods of study. A shock in exchange rate movements has a 

relatively substantial impact, compared to the fuel price and interest rate exposure for most of the individual 

stock price of the analysed airlines in the short-run.  

This is consistent with the results of the impulse response function which illustrated that all the analysed 

airlines in the varied periods of study have indicated that exchange rate tends to affect the respective stock 

price adversely compared to the shocks in fuel price and interest rate exposures in the short-run. Our findings 

also indicate that the dynamic linkages between the three key financial risk exposures and the effect on the 

stock price of the analysed airlines within this region could vary across economies with respect to exchange 

rate regimes, trade size, the degree of capital control, and the size of the equity market, and plays a pertinent 

role in the determination of the respective airlines foreign vulnerability and financial policies.  

Our empirical findings have several economic and financial management implications. Firstly, portfolio 

managers and hedgers may be better able to comprehend the dynamic linkages between these financial risk 

exposures and the stock price of the analysed airlines in the region. Specifically, they may be more competent 

and aware to adopt appropriate hedging strategies, and guard against these financial risk exposures during future 

crises. Secondly, these results would be helpful for industry players and policy makers from a financial stability 

perspective, providing government and aviation regulatory bodies with insights into volatility spillovers, the 

need to stabilise exchange markets and risk transmission between these financial risks exposures and the stock 

price.  

The empirical evidence found in this study pertaining to the comprehension of the long-run and dynamic 

linkages on varied periods of study on the aviation industry in South East Asia, particularly for legacy carriers, 

sheds a new light on the validity of corporate hedging strategies, whereby hedging these exposures could result 

in stable cash flows and reduce cost of capital for these airlines. Moreover, managing these exposures 

adequately, particularly jet fuel costs are also pertinent as the increased competition in the aviation industry 

would make it difficult for these airlines to pass the increased costs to its customers.  

Policy makers need to introduce measures to improve their fundamental economic structures and pursue 

policies that strengthen financial market accountability and transparency. This is to soothe the market sentiments 

in the aviation industry, particularly during a currency/economic crisis in a financially integrated world. The 

existence of significant causality relationships during crises provides the rationale for greater coordination of 

multilateral and regional action to avoid the spread of shocks or contagion which would significantly affect the 

future growth of the aviation industry.  

Coordination of exchange rate policies is pertinent amongst countries in the region, as exchange rate 

changes in these neighbouring countries or large interest rate misalignments will invariably lead to volatile 

earnings.The methodology employed by previous literature would not have revealed these pertinent effects of 

the financial risk exposures on the stock price of these analysed airlines. Furthermore, these results suggest that 

the industry players and the respective governments within the region should concentrate on policies to enhance 

the growth of the aviation industry. Additionally, financial managers are required to cautiously scrutinize the 

impacts of these financial risk exposures movements and changes on the respective stock prices to better 

manage these exposures efficiently. The “enterprise risk management” should be implemented to systematically 

and comprehensively identify all critical risks, quantifying their impacts and developing integrated risk 

management solutions that align people, processes and technology to maximise enterprise value. This 

framework is suitable for the aviation industry, as the individual financial risk exposures and their impacts can 

be evaluated on a portfolio basis to understand and appreciate the correlation amongst all risks.  

With today‟s environment of economic uncertainty, the growth of the legacy carriers in the region is 

dependent on the ability to manage its risk effectively, particularly its financial risk exposures. This should 

further be complemented by pursuing varied business design choices and how these decisions interact with 

external factors, particularly financial risks. These measures include developing a rigorous strategic planning 

process, maintaining independent board of directors or diversifying its business operations to reduce the 

volatility in earnings, particularly in the service-related divisions. Additionally, aggressive cash management, 

accelerating spending during periods of high growth by acquiring new aircraft and upgrading products and 

services could also be implemented, particularly for airlines with high multiples, further entrenching their 

leadership position.  

As the data on hedging activities are mostly incomplete and difficult to obtain, the exact nature of derivative 

positions is usually not disclosed, specifically organisations in the region. The available data and implied 
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econometric methods would only indicate exposure after hedging and may not reflect the effective risk 

management strategies undertaken by these organisations. Future studies could investigate the effect of the use 

of varied financial risks exposure minimization mechanisms on firm valuation and stock returns.  

Furthermore, a qualitative perspective would provide the opportunity to study the decisions/strategies used 

by these airlines to protect their value against fluctuations in fuel prices, exchange rate and interest rate 

exposures. Additionally, comprehension on designing pre-emptive measures and setting alternative strategies to 

mitigate these financial exposures can be obtained by collecting data through interviews containing structured 

and open-ended questions with senior managers and directors of these airlines. The resolution of these issues 

requires data and analysis beyond the scope of this research paper and can be explored in future research.   
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