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Abstract : In the search for efficient fuel cost reduction measures, many airlines have implemented strategies to cope up with fuel price volatility because high and volatile fuel prices can substantially affect profit margins or losses in the airline industry. Earnings management encompasses the methods used by business executives to manipulate earnings. Therefore, we collected airline data for the period from 2007 to 2015 and examined the association between fuel price volatility and earnings management. The results indicate that fuel price volatility is significantly positive related to earnings management (including accrual items and cash flow from operations, production costs, and discretionary expenditures). However, this finding suggests that the volatility of fuel price has no a more manifest impact on firms’ trade-offs between real activities and accrual-based earnings management. Hence, there is also a direct, compatibility relation between the two.
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1. Introduction

The airline industry is split between air freight and passenger air transportation. In the past, most airline companies were government-owned; nowadays, although some are still state-owned, new private airlines have been introduced into the market in several countries, creating more competition. Due to its global range, the airline industry is sensitive to economic growth, political events, international trade, and terrorism. The International Air Transport Association (IATA) proclaimed that the industry safely transported 3.3 billion passengers and 50 million metric tons of cargo across a network of almost 50000 routes in 2013; however, the industry could not generate enough revenue to compensate for the cost of operations until 2015. Treanor et al. (2014) described that, according to a 2009 IATA report, fuel costs accounted for more than 35% of passenger airlines’ total operating costs during the third quarter of 2008. Ndung’u and Mouni (2016) indicated that because the airline industry is fuel-intensive, high and volatile fuel prices can have a significant impact on airlines’ bottom lines; if fuel costs are not actively managed, they can result in lower profit margins or losses for the airline company. This motivates airlines to search for efficient fuel cost reduction measures. 

Earnings management encompasses the methods used by business executives to manipulate earnings through the flexibility of accounting rules or by structuring transactions (Healy & Wahlen, 1999). The tools of earning management are detailed as follows. First, managers can exercise DA (discretionary accrual) items choices that are allowed under GAAP to reach a desired level of earnings (The method is also definite accrual-based earnings management items and several articles provided related model, see, Chang et al.,2013). DAs are a component of accounting accruals, and include items indicating a manager’s forecasts of uncertain future events. They can also be misleading when manipulated to distort public information for private gain. Second, managers can engage in real activities earnings management (REM) by altering the timing and scale of operating decisions. These actions deviate from normal business practices, with the primary objective of misleading stakeholders regarding the economic performance of a firm. Following recent REM studies (e.g., Cohen et al., 2008; Roychowdhury, 2006), we consider the following three types of REM activity: (1) sales manipulation; (2) overproduction; and (3) cutting discretionary expenses. Although fuel costs make up a substantial part of total operating costs and airlines have no control over them, this method gives airlines more control over their fuel expenditure and makes them less dependent on the volatile fuel price. 

Prior studies have examined the trade-off between real activities manipulation and accrual-based earnings management (Cohen et al. 2008; Badertscher 2011). Because firms face different costs and constraints for the two earnings management approaches, they show differing abilities to use the two strategies (Zang, 2012). Based on our research, this study is the first to examine the association between fuel price volatility and earnings management in the airline industry. We have also examined the effect of fuel price volatility on the trade-off between real activities and accrual-based earnings management. We adopted discretionary accrual based earnings management (DA) and real earnings management (REM) activities to measure earnings management and the Platts index to measure fuel price volatility. By investigating whether fuel price volatility influences airlines’ earnings management, this study provides third-party investors with a method for analyzing the true value of an airline given fuel price volatility. The remainder of the paper is organized as follows. Section 2 presents a brief review of the related literature. Section 3 provides details of the research design and sample selection procedure and develops our model. Section 4 presents our empirical findings. Section 5 contains a summary and conclusions. 

2. Literature Review

2.1. Earnings Management 

Jackson and Pitman (2001) provided three definitions of earnings management to highlight the different phenomenal aspects including the purpose and methods for earnings management: (a) earnings management is the intentional intervention in the external financial reporting process with the intent of obtaining some private gain; (b) earnings management is the intentional structuring of reports or production and investment decisions affecting the bottom line; (c) earnings management involves using judgment in reporting financial performance and in structuring transactions to alter financial reports, either to mislead some stakeholders about a firm’s economic performance, or to influence contractual outcomes that depend on such reports. 

According to the literature, motivations underlying discretionary accrual based earnings management include the include mergers and acquisitions (Francoeur et al., 2012), firms’ profitability (Anjum et al., 2012), seasoned equity offerings (Shu & Chiang, 2014), financing constraints (Farrell et al., 2014), tax (Karampinis & Hevas, 2013). Francoeur et al. (2012) found that firms using stocks as a financing medium exhibit significantly positive DAs during the year preceding an M&A and during the year of the acquisition. Anjum et al. (2012) applied a modified Jones model to calculate the DAs of companies listed in various sectors on the Karachi Stock Exchange. The results of that study show that earnings management has a negative impact on firm profitability. By elucidating how company profits are manipulated, this study is of vital importance to managers, investors, and analysts for decision-making and analysis purposes. Shu and Chiang (2014) proposed that large and small firms listed on the Taiwan stock exchange treat their seasoned equity differently to each other. They showed that for small firms, the timing effect is positively (negatively) correlated with the firm’s short-term (long-term) wealth, whereas for large firms, earnings management (proxied as discretionary accruals gauged by the modified Jone's model) is positively (negatively) correlated with short-term (long-term) wealth. Farrell et al. (2014) determined that firms that are highly likely to engage in earnings management appear to use high-financing constraints to increase the use of accruals-based earnings management. Karampinis and Hevas (2013) found that tax pressure is a significantly negative determinant of DAs in the pre- International Financial Reporting Standards (IFRS) period. However, this effect dissipates under the new IFRS regime.

Real activities earnings management involves adjusting timing records and the scale of operating decisions to distort earnings through measures such as sales manipulation, overproduction, and discretionary expenses (Gunny, 2010; Cohen et al., 2008; Roychowdhury, 2006). According to the literature, motivations underlying real activities earnings management include the disclosure environment or corporate governance structure (Cheng et al., 2016; Malik et al.,2015; Ge & Kim,2014; Goh et al.,2013), growth firms (Nabar & Son,2017), CEO compensation (Fabrizi & Parbonetti,2016), leverage (Vakilifard & Mortazavi,2016), IPOs (Alhadab et al.,2016), political connections (Braam et al.,2015), and performance (Badertscher,2011).

Cheng et al. (2016) found that the extent of REM decreases with the number of years to retirement of the board members and their compensation relative to the CEO’s compensation, because through internal governance, these characteristics of executives provide checks and balances in the organization and affect corporate decisions. Malik et al. (2015) revealed that real activities earnings management is less prevalent for firms that have larger institutional investors; however, no evidence has indicated the role of the board in preventing REM. Ge and Kim (2014) reported that the level of REM is higher when a firm is faced with tough board monitoring, and that takeover protection may reduce managerial incentives for REM. Goh et al. (2013) indicated that REM significantly decreases in the upward earnings management incentive bracket as the majority shareholder ownership increases, because majority shareholders are more sensitive to upward REM, which has a negative effect on future performance. Nabar and Son (2017) found that growth firms are less likely to utilize REM (discretionary expenditures) than non-growth firms, because trimming these expenditures is prohibitively costly for growth firms. Fabrizi and Parbonetti (2016) showed that CEOs with high risk incentives (e.g., option compensation) engage less in real activity manipulations that encompass cutting discretionary expenditures than do executives with low incentives, because CEOs incentivized by risk avoid engaging in real management activities that can decrease a firm’s future risk profile. Vakilifard and Mortazavi (2016) indicated that managers tend to engage more in REM once their leverage increases. Alhadab et al. (2016) showed that IPO firms listed on the lightly regulated Alternative Investment Market in the United Kingdom have higher (or lower) levels of sales-based (discretionary expenses-based) earnings management around the IPO than do firms listed on the heavily regulated Main Market in the United Kingdom. Braam et al. (2015) showed that politically connected firms are more likely to conduct REM strategies than non-connected firms because of higher secrecy and the potential to mask political favors; furthermore, when public monitoring and therefore the risk of detection increases, politically connected firms are more likely to resort to less detectable REM strategies. According to Badertscher (2011), the duration of firm overvaluation is an important determinant of managements’ choice of alternative earnings management mechanisms; the longer the firm is overvalued, the greater is its total earnings management.

2.2. Effect of Fuel Price on Airline Stock Returns

Kristjanpoller and Concha (2016) analyzed the impact of changes in fuel price on the equity returns of airlines associated with IATA, as listed on the stock market, and forecasted price returns and the price variations of West Texas Intermediate crude oil and jet fuel by using GARCH models. They demonstrated a strong positive effect of fuel price fluctuation on stock prices because of the paradigm that oil price increases reflect improved economic growth (i.e., market inertia theory). Yashodha et al. (2016) indicated that fuel price fluctuations have a relatively significant negative effect in the short term. Because high and volatile jet fuel prices can have significant adverse effects on airline stock price, government intervention is required to reduce volatility. To cope with international jet fuel price upsurges and supply shortages, governments should consider oil-saving measures such as policies to improve energy efficiency, as well as promoting energy conservation and the use of alternative jet fuels (i.e., renewable energy). 
2.3. Effect of Fuel Price on Airlines’ Operating Decisions

According to Hsu and Eie (2013), commercial airline networks must enhance their designs in response to jet fuel price uncertainty; not only do routes with low load factors show a low probability that the proposed flight frequencies will operate in at least break-even conditions under future fuel price fluctuations, but also long-distance routes with high load factors exhibit similar situations during periods with high fuel prices. Zou et al. (2014) described that to ease the financial burden of rising fuel prices, airlines should improve fuel efficiency in their flight operations by implementing measures such as grounding; retire older, less fuel-efficient aircraft; upgrade their fleets with more fuel-efficient models; and adjust operating practices (i.e., using single-engine taxi procedures to reduce fuel consumption). Zarb (2016) found that as fuel prices declined, airlines trimmed their expenses and used the opportunity to add new flights and expand their networks.

2.4. Effect of Fuel Price Volatility on Airlines’ Earnings Management 

The airline industry is fuel-intensive; fuel costs account for the majority of airlines’ operating costs, and earnings volatility rises in response to fuel prices. Ndung’u and Mouni (2016) indicated that volatile fuel prices can have a significant impact on airlines’ bottom lines; if fuel costs are not actively managed, they can result in lower profit margins or losses for the airline company. Earnings management encompasses the methods used by business executives to manipulate earnings through flexible accounting rules or by structuring transactions (Healy &Wahlen, 1999). The tools of earning management are detailed as follows. First, managers can exercise DA (discretionary accrual) items choices that are allowed under GAAP to reach a desired level of earnings (The method is also definite accrual-based earnings management items and several articles provided related model, see, Chang et al.,2013). It also involves adjusting the timing record and scale of operating decisions to distort earnings through measures such as sales manipulation (cash flow from operations), overproduction, and discretionary expenses (Gunny, 2010; Cohen et al., 2008; Roychowdhury, 2006). 
With fuel price volatility, airlines companies face a higher level of competition. Fuel price volatility in the airline industry expanded the scope of managerial discretion while intensifying competition. This increases the costs of monitoring and motivating managers. Given this increased monitoring and incentive costs, stakeholders experience conflicts of interest in resolving how to share the incurred costs. Agency theory explains that principals and agents have different purposes; consequently, they have a conflict of interest. Meini and Siregar (2014) noted that managers have more information than external parties, such as investors and creditors, and their information is faster and more detailed; thus, information asymmetry provides incentives to management to manipulate earnings to maximize their own welfare. Therefore, a significant positive relationship may exist between fuel price volatility and earnings management. We propose the following hypotheses:
H1: Fuel price volatility is significantly positive related with earnings management through discretionary accrual based manipulation

H2: Fuel price volatility is significantly positive related with earnings management through real activities manipulation

Zang(2012) showed that real activities manipulation is a purposeful action to alter reported earnings in a particular direction, which is achieved by changing the timing or structuring of an operation, investment, or financing transaction, and which has suboptimal business consequences. Unlike real activities manipulation, which alters the execution of a real transaction taking place during the fiscal year, accrual-based earnings management is achieved by changing the accounting methods or estimates used when presenting a given transaction in the financial statements. Hence, there is also a direct, substitutive relation between the two. On the other hand, after the fiscal year-end but before the earnings announcement date, managers can still adjust the accruals by changing the accounting estimates or methods. In addition, unlike real activities manipulation, which distorts earnings by executing transactions differently, accrual management impacts reported earnings in a more immediate and certain manner. Therefore, when managers observe the impact of real activities manipulation on earnings at the fiscal year-end, they can offset an unexpectedly high (low) impact by using less (more) accrual management. Because firms face different costs and constraints for the two earnings management approaches, they show differing abilities to use the two strategies. That is, given the desired level of earnings, when discretion is more constrained for one earnings management tool, the manager will make more use of the other. This prediction, which is my next hypothesis, is based on the premise that managers will use the two earnings management methods as substitutes. Therefore, we expect that fuel price volatility will affect the trade-off between earnings management. We propose the following hypotheses:

H3: Managers adjust the amount of accrual-based earnings management after real activities manipulation is realized with fuel price volatility; the level of accrual-based earnings management is negatively related to the unexpected amount of real activities manipulation with fuel price volatility
3. Methodology

In this study, we collected data for the period from 2007 to 2015 from the COMPUSTAT database. A regression model was adopted to analyze the data. Variables and empirical models are as follows as:
3.1. Dependent Variables: Earnings Management

3.1.1. Discretionary Accrual-based Earnings Management (DA)
DAs represent the component of total accruals that is more susceptible to manipulation by managers, and is has been used frequently in prior studies as a proxy for earnings management, where the absolute value of 
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 to measure DAs were adopted (Dechow et al., 1995).
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 represents the total accruals calculated as the continuing operating net profit minus the cash flow from operations for year t; [image: image4.wmf]1
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 is the change in account receivables for year t; and [image: image7.wmf]it

PPE

 is the gross fixed assets for year t.

3.1.2. Real Activities Earnings Management

Roychowdhury (2006) demonstrated that real activities earnings management can be measured by cash flows from operations, production costs, and discretionary expenses and developed the following regression models to estimate the typical levels of real business activities. The absolute value of ( originates from the following model that measures real activities earnings management (i.e., the abnormal level). In addition, we used the absolute value of ( multiplied by the assets for the year t −1 to reflect the real numbers. 
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where 
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CFO

 is the cash flow form operations for year t; 
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PRDO

 is the sum of the cost of goods for sales and the change in inventory for year t; 
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 represents discretionary expenses according to the sum of advertising, R&D , general and administrative expenses for year t;
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3.2. Independent Variables: Fuel Price Volatility

Mohanty and Nandha (2011) demonstrated that fuel price shocks are measurements constructed using spot prices. However, many fuel price standards are available worldwide. In this study, we used the Platts index for the fuel price (measured by ton in USD) as an appropriate proxy for the cost of fuel. We also followed Treanor et al. (2014) to indicate the change in the fuel price, and the standard deviation of fuel price changes accurately captures airlines’ exposure to fuel price volatility. 

3.3. Control Variables

Arun et al. (2015) and Ittonen et al., (2013) showed that other variables to control for other factors that have been found to be useful predictors of firms' discretionary accruals. These include firm size, market-to-book value and leverage. Ge and Kim (2014) revealed that among firms, growth firms are less likely to engage in sales manipulation and overproduction. Franz et al. (2014) also indicated that these firms are less likely to engage in the manipulation of discretionary expenses.
Furthermore, Dhole et al. (2016) reported that larger firms are less likely to manipulate cash flow for operating and discretionary expenses in response to greater regulatory/political scrutiny. According to Ge and Kim (2014), larger firms are generally less likely to manipulate product costs. Finally, Zamri et al. (2013) showed that leverage is negatively associated with the manipulation of cash flow for operating; their results are consistent with the control hypothesis for debt creation, because debt can be used to reduce agency costs when managers control a firm’s cash flow at their own discretion. The control role begins when managers have an obligation to make interest and principal payments that, if left unpaid may send the firm to bankruptcy court. Dhole et al. (2016) indicated that high leverage is indicative of a firm that is closer to debt covenant restrictions; however, to avoid possible covenant violations, managers are not likely to manipulate product costs and discretionary expenses. Following Ge and Kim (2014), we used the market-to-book ratio to measure firm growth; following Zamri et al. (2013), we used the logarithm of assets to measure the firm size and the total debts scaled by total assets to measure firm leverage.

3.4. Empirical Model

We follow Chang (2018) to define empirical model. We also followed Treanor et al. (2014) to indicate the change in the fuel price accurately captures airlines’ exposure to fuel price volatility. Hypothesis 1 predicts a significantly
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in Equation (6-9). We use equations (5-10) to investigate how fuel price volatility influences airlines’ trade-offs between accrual-based and real earnings management. Hypothesis 3 predicts a positive 
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 in Equation (6-9). Furthermore, We use equations (10) to test the volatility of fuel price is higher, compared with, the volatility of fuel price changes is lower, exhibit marginally lower or higher levels of overall earnings management (i.e.,
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Furthermore, we followed Treanor et al. (2014) to indicate the standard deviation of fuel price changes accurately captures airlines’ exposure to fuel price volatility. Hypothesis 1 predicts a significantly
[image: image29.wmf]1

a

in equation (11), and Hypothesis 2 predicts a significantly
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in Equation (11-15). We use equations (11-16) to investigate how fuel price volatility influences airlines’ trade-offs between accrual-based and real earnings management. Hypothesis 3 predicts a positive 
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 in Equation (11-15). Furthermore, We use equations (16) to test the volatility of fuel price is higher, compared with, the volatility of fuel price changes is lower, exhibit marginally lower or higher levels of overall earnings management(i.e.,
[image: image33.wmf]1

a

is positive or negative)


[image: image34.wmf]it

it

it

it

it

it

it

REM

LEV

SIZE

MB

SCFP

DAACC

e

a

a

a

a

a

a

+

+

+

+

+

+

=

5

4

3

2

1

0

               (11)


[image: image35.wmf]it

it

it

it

it

it

it

DAACC

LEV

SIZE

MB

SCFP

ABCFO

e

a

a

a

a

a

a

+

+

+

+

+

+

=

5

4

3

2

1

0

             (12)


[image: image36.wmf]it

it

it

it

it

it

it

DAACC

LEV

SIZE

MB

SCFP

ABPC

e

a

a

a

a

a

a

+

+

+

+

+

+

=

5

4

3

2

1

0

               (13)


[image: image37.wmf]it

it

it

it

it

it

it

DAACC

LEV

SIZE

MB

SCFP

ABDE

e

a

a

a

a

a

a

+

+

+

+

+

+

=

5

4

3

2

1

0

              (14)

 
[image: image38.wmf]it

it

it

it

it

it

it

DAACC

LEV

SIZE

MB

SCFP

REM

e

a

a

a

a

a

a

+

+

+

+

+

+

=

5

4

3

2

1

0

               (15)


[image: image39.wmf]it

it

it

it

it

it

it

DAACC

LEV

SIZE

MB

SCFP

EM

e

a

a

a

a

a

a

+

+

+

+

+

+

=

5

4

3

2

1

0

                (16)

where 
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DAACC

represents the discretionary accrual-based earnings management for year t (model 1);
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ABCFO

represents the abnormal level of cash flow from operations for year t (model 2);
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ABPC

denotes the abnormal level of production costs for year t (model 3);
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ABDE

is the abnormal level of discretionary expenditures for year t (model 4);
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REM

is the abnormal level of discretionary expenditures, the abnormal level of production costs and the abnormal level of cash flow from operations for year t ;
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EM

 is the sum of 
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 and 
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 for year t ;
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CFP

is the change in the fuel price for year t (the value is 1 if the fuel price for year t is above that for year t − 1, or 0 otherwise);
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SCFP

is the standard deviation of fuel price changes for year t;
[image: image50.wmf]it

MB

is the market-to-book ratio for year t;
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SIZE

denotes the logarithm of assets for year t; and
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LEV

represents debts divided by assets for year t.  

3.5. Robustness Test

In order to avoid possible bias from extreme values, the study also adopt those samples only include the sample data of from the 5th percentile to the 95th percentile as measures for the robustness test (Huang and Liu, 2011)
4. Results

4.1. Descriptive Statistics

According to the descriptive statistics in Table 1, the mean real activities earnings management (i.e., the abnormal levels of cash flow from operations, production costs, and discretionary expenditures) and the discretionary accrual-based earnings management are positive. This finding indicates that airlines have adopted real activities and discretionary accrual-based for managing earnings and increasing their adjusted income. Furthermore, because the market-to-book ratio exceeds 100%, it is likely that airlines are growth firms; however, outside investor overvaluation is possible. Moreover, the debt ratio of 57.47% (debt divided by assets) indicates that airlines may be less financially conservative.
Table 1.  Descriptive statistics (all samples)

	
	Max
	Min
	Avg
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(million / US dollars)
	18.99
	2.56
	10.42
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ABCFO

(million / US dollars)
	29.62
	0.93
	16.71
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ABPC

(million / US dollars)
	35.71
	7.40
	12.43
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ABDE

(million / US dollars)
	20.66
	15.65
	17.59
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MB

 (%)
	14.79
	1.71
	7.22
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	19.07
	12.26
	15.62
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LEV

(%)
	62.54
	45.62
	57.47

	Sample
	155


where 
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DAACC

represents the discretionary accrual-based earnings management for year t (model 1); 
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ABCFO

represents the abnormal level of cash flow from operations for year t (model 2);
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ABPC

denotes the abnormal level of production costs for year t (model 3);
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is the abnormal level of discretionary expenditures for year t (model 4);
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MB

is the market-to-book ratio for year t; 
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SIZE

denotes the logarithm of assets for year t; and
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LEV

represents debts divided by assets for year t.

4.2. Empirical Test

The empirical results in Table 2 indicate that fuel price volatility (defined as the change in the fuel price) is significantly positive related to the discretionary accrual-based earnings management. It is consistent with H1 and indicates that airlines manipulate earnings through discretionary accrual-based item because they may efficiently reflect the effect of changing fuel prices on operating costs. Furthermore, fuel price volatility is not significantly related to the abnormal level of cash flow from operations, the abnormal level of production costs, the abnormal level of discretionary expenditures and significantly positive related to the overall real activities earnings management. It is consistent with H2 and indicates that airlines manipulate earnings through the overall real activities earnings management because these activities efficiently control operations to reflect the effect of changing fuel prices on operating costs. The empirical results in Table 3 indicate that fuel price volatility (defined as the  standard deviation of fuel price changes) is significantly positive related to the discretionary accrual-based earnings management and only significantly positive related to the overall real activities earnings management. It is also consistent with H1, H2 and indicates that when the standard deviation of fuel price changes is higher, airlines conduct earnings management through discretionary accrual items and overall real activities to avoid higher fuel price volatility and to maintain profitability. 
Furthermore, the empirical results in Table 2 and 3 indicate that fuel price volatility (defined as the change in the fuel price; the standard deviation of fuel price changes) is significantly positive related to the discretionary accrual-based earnings management and overall real activities earnings management. So far our results consistently suggest that the volatility of fuel price is associated with higher levels of real earnings management and higher levels of accrual-based earnings management. We also find that the volatility of fuel price is higher, compared with the volatility of fuel price is lower, exhibit marginally higher levels of overall earnings management. This finding suggests that the volatility of fuel price has no a more manifest impact on firms’ trade-offs between earnings management means than it does on firms’ incentives to manage earnings numbers. It is not consistent with H3. Hence, there is also a direct, compatibility relation between the two. It indicates that airlines may manipulate earnings through accrual-based and overall real activities when the volatility of fuel price is higher. However, to compensate for their investment risks, outside investors are more concerned about the effect of fuel price volatility on real activities such as cash flow from operations, product costs and discretionary expenditures; therefore, airline executives manipulate cash flow from operations to satisfy these investors and generate a favorable business image. Real activities earnings management activities likely involve efficiently controlling funds distribution, in line with airline operating strategies such as calculating the cost of goods or perfecting inventory policy. Consequently, investors may be willing to provide additional funds to enterprises.

Concerning the control variables, the market-to-book ratio is significantly negative related to overall real activities earnings management. This result suggests that the higher market-to-book ratio represents that investors think airlines have lower operating risks in these situations, and the investors have a favorable image of airline businesses; therefore, airline executives are less motivated to manipulate earnings through real activities. Size has a significant positive relationship with earnings management such as accrual-based and overall real activities earnings management. Under normal circumstances, the airline industry is regulated; thus, larger airlines may manipulate earnings in response to greater regulatory or political scrutiny. Furthermore, leverage (the debt ratio) is significantly positive related to earnings management such as accrual-based and overall real activities earnings management. Airlines may control cash flow from operations, production costs, and discretionary expenditures or accrual items at their own discretion, because managers that have higher leverage are obligated to make interest and principal payments or else risk bringing the firm into bankruptcy court. Airline executives who want to make investors willing to invest more funds in their businesses, because this can not be detected by investors and result in a favorable image of the business.
Overall, the results from variance inflation factors explain variables for correlation; the results lie between 1.347 and 1.552, indicating no correlation problems. To avoid possible bias from values, those samples, including all the sample data, were adopted as measures for a robustness test. Most of the results are consistent. For example, fuel price volatility (including the fuel price change and the standard deviation of fuel price changes) is significantly positive related to earnings management. 
Table 2.  Regressions of fuel price volatility with earnings management (all samples; the change in the fuel price captures airlines’ exposure to fuel price volatility) 
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	F-value
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represents the discretionary accrual-based earnings management for year t (model 1);
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represents the abnormal level of cash flow from operations for year t (model 2);
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denotes the abnormal level of production costs for year t (model 3);
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is the abnormal level of discretionary expenditures for year t (model 4);
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represents debts divided by assets for year t.
Table 3.  Regressions of fuel price volatility with earnings management (all samples; the standard deviation of fuel price changes captures airlines’ exposure to fuel price volatility
	
	Dependent variable
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	232.462***
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	F-value
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represents the discretionary accrual-based earnings management for year t (model 1);
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denotes the abnormal level of production costs for year t (model 3);
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represents debts divided by assets for year t.
Table 4.  Regressions of fuel price volatility with earnings management (robustness; the change in the fuel price captures airlines’ exposure to fuel price volatility) 

	
	Dependent variable
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represents debts divided by assets for year t. 
Table 5.  Regressions of fuel price volatility with earnings management (robustness test; the standard deviation of fuel price changes captures airlines’ exposure to fuel price volatility 

	
	Dependent variable
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represents the discretionary accrual-based earnings management for year t (model 1);
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5. Solutions

The airline industry is fuel-intensive, and high and volatile fuel prices can significantly impact airline operations such as managing fuel expenditure or profit margins or losses. Most airlines searching for efficient fuel cost reduction measures to cope with fuel price volatility. We collected airline data for the period from 2007 to 2015 from the COMPUSTAT database to examine the association between fuel price volatility and earnings management. The results indicate that fuel price volatility is significantly positive related to earnings management; however, fuel price volatility has no a more manifest impact on firms’ trade-offs between real activities and accrual-based earnings management (i.e, compatibility relation)

The results provide critical implications for managers, researchers, investors, and regulators. Airline managers should focus more on risk management related to fuel price volatility. For researchers, the empirical findings indicate the relationship between fuel price volatility and earnings management, and investors can analyze the true value of enterprises. Regulators (e.g., governments or international organizations such as the IASC) may attempt to harmonize accounting within an industry instead of formulating standards or subverting various national accounting practices away from the optimal ones for domestic purposes to improve comparability between companies for facilitating optimal allocation of resources across airlines worldwide.

However, this research has also limitations. Many mainline, established low-cost carriers have been created, which focus on maintaining lower operating costs; they may increase seating capacity, fly smaller aircraft, or increase the use of their regional jets, because a diverse fleet reduces exposure to fuel price volatility. However, most of these firms are non-listed; therefore, this study may not reflect airlines worldwide. Furthermore, this study only used the Platts index to measure the fuel price, which may not reflect overall fuel price volatility to measure the cost of airline fuel. Airlines have different proxies for operational hedging, such as alliances, route networks, or flight procedures; operational hedges and financial hedges are both effective at reducing airlines’ exposure to fuel price volatility. To maintain their profit margins despite high fuel price volatility, carriers have been forced to adopt strategies such as increasing ticket prices, diversifying revenue, and reducing the share of fixed costs by using part-time labor, outsourcing work, leasing aircraft, obtaining shorter-term leases for real estate, and adding fuel oil surcharges. Further research should examine the relationship between fuel price volatility and earnings management in the presence of these tools. Finally, airlines operate in different countries with various strategies, financial situations, internal controls, governing practices, leader style, cultures, systems, and environments; hence, they cannot be considered equivalent. Further research should examine the relationship between fuel price volatility and earnings management given these differences.
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