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Absiract

The purpose of this thesis is to focus on the effect of the jet fuel hedging on
the airline company’s profit. Some specific questions will be “who does jet fuel
hedging in the U.S. airline industry?’ and "How does jet fuel hédging work or
effect on the airline company’s profit?” To apply these questions into the real
world, this thesis will present an analysis of four U.S. based airline companies’
latest annual reports, and thereafter, to find out the relationship between the jet
fuel hedging strategy and the company’s profit and to observe the percentage of
operating cost that airline company usuaily hedge. The four airlines that been
selected are Southwest Airlines, Delta Air Lines, US Airways, and American

Airlines.



Introduction

Jet fuel costs account for a large portion of an airline’s operating expenses,
according to the Air Transportation Association (ATA). Fuel cost is an airline’s
second largest expense after the labor cost and on average it constitutes
approximately 13 percent of airline company costs. Hence, jet fuel price risk is
economically meaningful to airlines. In addition, due to the highly intensive
competition environment of the airline industry, airline companies cannot pass
all of the jet fuel costs on to their customers when fuel prices rise dramatically
(refer to appendix 1 The volatility of jet fuel price}). As a result, most airline
companies adopt jet fuel hedging strategy and believe it can protect companies’
profit from the unstable fuel price. A good example will be the low-cost airlines
such as Southwest that have benefited considerably from an aggressive hedging
strategy. However, other airline companies, for example, Delta, ciaimed that risk
would be present regardless of whether they hedged or not.

In order to get a better understanding of fuel hedging strategy, the reasons of
jet fuel hedging instruments’ implementation will be explored. This paper will be
structured as follows: Section I provides an industry analysis to further prove
the unfavorable current industry situation for the existing airlines. Section II
provides the answer for the questions like what fuel hedging is, how it works,
and why airlines hedge. Section Ill illustrates some major instruments of jet fuel
hedging, and Section IV investigates four major airlines’ jet fuel hedging

positions.



Section I: Airline Industry analysis

1.1 Port's five forces

Threat of New Entrants:
Low barriers to entry
Foreign Carriers

Regional carrier start-ups

Supplier Power:

Aircraft manufacturers
:Boeing and Airbus

Fuel companies

Food supplier

Aircraft leasing companies
(Bank)

1

Competitive Rivalry

Southwest Airlines, Delta
Air Lines, US Airways, and
American Airlines

Buyer Power:

Buyer choice

Buyers size /number

Cost/frequency/product/ser
-vice importance

I

Availability of Substitutes:

Ground transportation
:trains,buses,etc.

Threat of New Entrants: The airline industry is a business which requires huge

setup costs and large investments. It seems like this industry is quite tough to break into,

but today banks have increased possibilities of new entrants through offering long term




loans on less interest to business sectors. If borrowing is cheap, then the likelihood of
more airlines entering the industry is higher. Obviously, the threat of new entrants for the
existing airlines is increased.

Power of Suppliers: The airline supply business is mainly dominated by Boeing and
Airbus, For this reason, Boeing and Airbus have high bargaining power due to large
switching costs associated with changing airplanes.

Power of Buyers: Customers have some bargaining power in the domestic airlines
industry because of the high competition amongr airline companies. However, there are
high costs involved with switching airplanes, and the quality of each airline company in
terms to compete on service is almost equal. This gives the airlines an inability to offset
the bargaining power of buyer effectively.

Availability of Substitutes: Substitutes to air travel include cars, buses, and
trains. For domestic airlines, the threat might be a little higher than international carriers.
Considering domestic airlines, there are options available to the customers like ground
transportation but time consumption and convenience are the factors that discourage
customers to adopt any one of these substitutes. Cost of air travel however is another
barrier that let customers to consider other available options, but this reason is becoming
of less concern because of the fairly low switching costs between air travel and its
substitutes (the high competition in the airline industry result in a price war
among the airline companies). International carriers have very less or no threat

regarding other options.



Competitive Rivalry: Rivalry exists in the airline industry and is intense because
there are several airlines operating on the same destinations around the world. They
compete aggressively with each other through offering different services, lowering prices,
frequent flyer membership privileges and other benefits to grab more customers than

their competitors.

1.2. Industry current situation

Porter’s Five Forces model helps paint a picture of the airline industry. The

depressive market situation of the industry has become obvious through intense
price wars, strong supplier bargaining power, and high threat from new entrants.
Highly competitive industries generally earn low returns hecause the cost of competition
is high. Therefore, airline companies are struggling to find a way to control costs and
lower it to a certain extent as much as possible. It turns out that most airlines are striving
to lower their operating cost by doing something the industry calls “hedging” to protect

the second largest expense for airlines, the fuel costs.



Section II: Fundamental theory of hedging
2.1What is fuel hedging

Fuel hedging is a contractual tool for some large fuel consuming companies, such
as airline companies, to lock in the cost of future fuel purchases. In the airline industry,
airline companies enter into hedging contracts to reduce their exposure to future fuel
prices changes, which may be higher than current prices, and to set a known fuel cost
for budgeting purposes. There are several instruments that the company can use to
hedge, and different combination of these instruments can produce different results
of hedging. In section I, we will provide more detail of some major hedge
instruments in the airline industry, but let's see one common example of these
instruments to start an understanding of fuel hedging.

If the airline company buys a fuel call option at $40 per barrel and the price of
fuel increases to $45, the company will receive a return on the option that offsets
their actual cost of fuel. On the other hand, if the price of fuel decreases to $35, the
company will not receive a return on the option but they will benefit from having the
right to not exercise the option and buying fuel at the then lower cost (call options are

only obligation for the sellers).

Call premium $2
Strick price $40
Spot price $35 or $45
Today Expration
St=35 St=45
Buy the Oil -8t=35 -St=45
Buy call -2 Owncall  Max]0, $t-40]=0 Max[0, St-40]=(45-40)
Payoff -5t=35 -40
Profit -35-2=134 -40-2=-42
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From the table and graph showed above, we can simply observe that this
airline locked the fuel price at $42 against the potential of price increase and
can still enjoy the benefits by following the spot price when it drops lower
than the strike price. This protects against sudden losses from rising fuel

prices, and stabilizes fuel cost overall across airline costs.

2.2What fuel hedging does

One important topic of this paper is to illustrate why airlines hedge. The
earlier example in this paper may provide a clue for the reason of hedging, that is,
hedging stabilize fuel prices and therefore overall costs, cash flows, and profits.
The theory behind airline fuel hedges is to reduce a major source of swings in
profits, and thus higher prices for the airlines’ stocks. The variability of jet fuel

price has high correlation with airlines stock price for two reasons: first, based
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on the five forces analysis that we did earlier in this paper, travel demand is
sensitive to consumer confidence, which is highly correlated with stock market
performance; second, airlines themselves are highly leveraged, in the sense that
the total value of outstanding stock is a small portion of the company’s annual
incomes. Small changes in profits make for large changes in the return to stock

shares. Therefore, most traded airlines today hedge fuel costs.

2.3 How does fuel hedging effect on profit

For airlines, fluctuation of jet fuel is not easy to predict or to control, and the
profit of airlines is hugely affected by the rise or fall of the jet fuel. As the intrinsic
theory behind the jet fuel hedging implied, airlines want to increase the value of
the shareholders by reducing the risk of fuel price variability. However, the
question remains on how jet fuel hedging works. Here, three general incentives
of these airlines that do hedge jet fuel price are stated as follow:

1. If airlines do not enter into any agreement that fix the price of jet fuel over
any period of time, an increase in the cost of jet fuel will be immediately passed
through to the airlines by suppliers. Recall from the indusiry analysis, the airline
cannot pass the stress of increased jet fuel price to the passengers because of the
high competition in the airline industry. Therefore, the airlines will experience
reduced margins because they are unable to increase fares to compensate for

such higher fuel costs. In addition, it is impossible for an airline to stock large
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amounts of jet fuel, due to financing and storage costs. Hence, an effective
strategy for airlines is to hedge fuel costs te avoid huge swings in expenses.

2. One may argue that average profitability over the years will be the same
whether the variability in the cost is large or small. It is true when there is no
other systemic influence such as tax liabilities to the earnings. From the
accounting perspective, the corporate tax liabilities may have a positive influence
on the earnings, but it is actually a side effect to the value of the company’s
shareholderr Which means the more the variability in earnings, the less the
average value of the firm (Song, 2006). Therefore, managers would choose to
implement hedging against the variability of the cost because of the systemic
effect of corporate tax liability. It is a matter of course to implement hedging
instruments when the cost of hedges is smaller than the benefit.

3.  From another aspect, by reducing the volatility of earning, thereby reducing
the chance of financial distress, hedging increases debt capacity. Since the cost of
equity decreases by the decrease in the risk premium, the firm can increase debt
to keep the cost of capital at the same or at a lower level. If debt increases in
response to the greater debt capacity, the associated increase in interest
deductions reduces tax liabilities and therefore increases the firm value. Thus the

ability to increase debt capacity provides an additional tax incentive to hedge.
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Section IIE: Fuel hedging in the airline Industry

3.1. Fuel Hedging instruments by airlines

This section describes the most commonly used hedging contracts by airlines:
futures contracts and forwards contracts, call options (including caps), collars
(including zero-cost and premium collars), and swap contracts. At the beginning
of this paper, an example of hedging with call options was given. In practice, fuel
price risk can be managed in a number of ways:

Futures and Forward Contracts

A futures contract is an agreement to buy or sell a specified quantity and
quality of a commodity for a certain price at a designated time in the future. The
buyers have a long position, which means buyers agree to buy the
underlying assets. The sellers have a short position, which means sellers agree to
sell the underlying assets. Futures contracts are traded on an exchange, which
specifies the contracts in term of quantity, quality, and delivery time and
guarantees their performance. Only a small percentage of futures contracts
traded result in delivery of the underlying assets. Instead, buyers and sellers of
futures contracts generally offset their position.

A forward contract is the same as a futures contract except for two
important distinctions: (1} Futures contracts are standardized and traded on
exchanges, whereas forward contracts are typically customized and not traded

on an exchange; and (2) Futures contracts are daily based marking to market
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transaction, whereas forward contracts are settled at maturity only. For the
futures contract, marking to market daily transaction means that each day
during the life of the contract, there is a daily cash settlement depending on the
current value of the underlying assets being hedged.

Call Options (Caps)

A call option is the right to buy a particular underlying asset at a
predetermined fixed price (the strike price) at a predetermined date. OTC
options in the oil industry are usually cash settled, while exchange-traded oil
options on the NYMEX have physical settlement. Their settlement is normally
based on the average price for a period, commonly a month. Airlines like
settlement against average prices because an airline usually refuels its aircraft
several times a day. Since the airline is effectively paying an average price over
the month, they usually prefer to settle hedges against an average price, which
are called average price options.

Another way to implement options is to to hedge cross-market risks. For
example, in the airline industry, an airline could buy an option on crude oil as a
cross-market hedge against a rise in the price of jet fuel. Of course, cross-market
hedges should only be used if the prices are highly correlated.

Airlines value the flexibility that fuel options provide, but fuel options can be
seen as expensive relative to other options. The reason is the high volatility of oil
commodities, which causes the option to have a higher premium. For this reason,

collars, which will be discussed next, are often used.
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Collars

A collar is a combination of a put optien and a call option. For a hedger who is
planning to purchase an underlying asset with a collar, they need to sell a put
option with a strike price below the current underlying asset price and buy a call
option with a strike price higher than the current underlying asset price. The call
protects the hedger from adverse price increases above its strike price, while
selling a put option limits the advantage it can take of price reductions below its
strike price. However, more and more airlines have moved toward using this
combination of a call and a put option because the total cost of taking the two
options is the call option premium paid less the put option premium received,
and the premiwmn received from selling the put option helps offset the cost of the
call option.

The implement of collar helps airlines to lock in the price that will be paid

for fuel between two known values. Therefore, a collar can limit the risk to a
small range of price moves. In addition, the cost of efficiency of this hedging
instrument is improved by offsetting two options premium.

Premium collar: If the increase of underlying asset price is more concerned,
the hedger will buy a call option with lower strike price. On the contrary, if more
benefit from declining prices is desired, the hedger will sell a put with a lower
strike price. With a premium collar, the cost of the call option is only partially

offset by the premium received from selling a put option. Later at the end of this
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section, a descriptive graph will be provided to compare the premium coilar
strategy with other strategy.
SWAP

SWAP is an agreement whereby a floating price is exchanged for a fixed price
over a certain period of time. It is an off-balance-sheet financial arrangement,
which involves no transfer of the physical item. Both parties settle their
contractual obligations by means of a transfer of cash. In a fuel swap, the swap
contract specifies the volume of fuel, the maturity of the swap, and the fixed and
floating prices for fuel. The differences between fixed and floating prices are
settled in cash for specific periods. At the time the contract matured, if the spot
price exceeds the strike price, the counter-party would pay the airline the
difference times the amount of fuel. However, if the spot price were lower, then
the airline would pay the difference. The figure below illustrates fuel hedging

with a swap contracts graphically.

Fuel Hedging Using Swap Contracts

Pay fixed rate of $X per gallon
per the swap confract
Airline 15 Counterparty 15
Frxed-ratepayer K Floating-rate
payer
Airline receives floatmg rate based on
menthly average jet fizel price
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In summary, jet fuel itself can only be hedged through over-the-counter
arrangements with the additional counter-party risk. Hedging oil on exchanges
such as NYMEX that regulate standardized contracts eliminates counter-party
risk. These also are more liquid, and allow an airline to sell before the due date.
For longer periods into the future only crude oil instruments have good liquidity.
Jet fuel contracts only have liquidity for shorter periods.

The graph below provides a conceptual illustration for hedging gains or
losses using swap, call options, and premium collars when locking into a

60-cents/gallon price of jet fuel.

Swap, Call option, Premium Collar

(Examples of hedging at 60 cents/gallon)

Lysan
Stgalion
£1.20 X \
Hedging
Sain
$50.6
Hedging
lass
0.0 \L/
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Call

$/gallon
51.20 / \
Hedging
Gain
50.6
$0.0
Premium
$fgalion C:%F:
1.2
Hedging
Gain
30,8 -
Hoimpart
5045
Hedging
toss
50.0 N

3.2 Trends of fuel hedging in the industry

As jet fuel prices are rising, there are signs that point toward an upward
trend for airlines to enhance their hedging positions. According to International
Air Transport Association (IATA) fuel consulting, the airline industry

profitability has been experiencing signiticant downward pressure in 2011 and

-18-



2012. The reason for that is the increased profile of oil prices and dramatically

decreased world trade growth (refer to the figure below).

World trade growth and Brent oil prices
18.0 - - 120

Qil price, $/barrel

13.0 - 110
8.0 - - 100
3.0 - - 80

World irade growth, %

20 - / - 80

70 - - 70

~12.0 - - 60
2007 2008 2009 2010 2011 2012 2013

Source from IATA Industry financial Forecast Report

0il price rose from $79 a barrel in 2010 to an average of $110 in 2012, or
$127.7 a barrel for jet fuel. The global airline industry is expected to spend $207
billion in 2012 (refer to the Table 1 below), which means that roughly 33% of
airlines expenses will be allocated to fuel alone. This is an increase of $31 hillion
over 2011 and is almost 5 times the year 2003’s fuel expenses of $44 billion

(refer to the Table 2 below).
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TABLE1 Fuel impact on operating expense

Fusl Impact on Operating Costs
Yoar % of Operating Avorage Price por Barrel of Broak-oven Price por Total Fuel
Costs Crudo Barral Cost
2003 | 14% $28.8 $234 344 billon
2004 | 17% $38.3 845 865 billon
2005 | 2% 5545 §51.8 391 billon
2008 | 26% - 3651 $68.3 $117 billion
2007 | 28% $730 8822 3135 bilkion
2008 | 33% §95.6 5825 §188 billion
2009 | 26% $82.0  $56.9 5125 bilion
2040 : 26% £794 569.6 5139 bilton
'f’ﬂ 30% $111.2 $116.1 $176 bilon
ff”‘z 3% $110.0 1119 $207 biion

Source from IATA Industry financial Forecast Report
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TABLE 2 Industry selected financial data

System-wide global commerciaf airlines 203 M 2005 2006 2007 008 009 W0
REVENUES, § billion kY73 kTl 413 465 510 510 478 B47
% change b2 111 41 125 96 W7 65 149
Passenger 249 2% kYK 365 ¥ M 314 4%
Cargo 40 47 48 8 5 63 48 66
Traffic volumes
Passenger growth, tkp, % 23 Uy 70 5B 64 15 21 13
Sched passenger numbers, millions 716 193682 218 2733 2418 1485 2479 26B1
Cargo growdh, tkp, % 19 79 04 48 48 1.0 48 B3
Freight tonnes, millions Bs KT 36 a0 20 40 407 480
World economic growth, % 28 4.2 34 8 358 17 23 33
Passenger yield, % 24 28 27 78 21 85 40 6.1
Cago yield % 20 14 24 58 b5 74 W2 15.0
EXPENSES, $ biliion 3 k1{3 409 48 4% 51 474 5%
% change 41 6.2 83 01 88 165  -169 107
Fuel 44 65 91 H7 134 189 125 139
% of expenses 4 i 22 ] B B . 2
Crude oil price, Brent, $b 288 83 55 851 738 950 620 194
Jet kesosene price, §b M1 497 o 819 908 1267 T N4
Mon-Fuel M m 38 33 35 2 49 386
cents per atk {por-huel mit-cost) B3 N5 B W B3I #N8 W6 416
% change 03 14 21 08 08 64 52 51
Break-even weight load factor, % 611 619 620 612 609 837 623 51
Weight load factor achieved, % 608 625 626 £33 634 631 626 67
Passenger load factor achisved, % "y 734 749 w4 Wi 0 760 784
OPERATING PROFIT, § bilion -4 3 44 158 199 1.1 19 N7
% margin {4 09 13 32 35 02 04 40

Source: [CAQ data to 2009-11.1ATA forecasts for 2012 and 2013.

Comparing the jet fuel cost with the total operating expense in the industry,
the percentage of 14% in 2003 increases to 30% in 2011, and it will
continuously rise in the subsequent two years. More and more airlines realize
that this is an unnecessary financial and environmental waste that can only get
worse as fuel prices increase and carbon emissions are taxed. Therefore, a trend
back to hedging is a matter of course.
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Section IV: Sample airline company analysis

In the article, “Does Fuel Hedging Make Economic Sense?” Carter and Rogers
indicated that airlines typically hedge between one and two thirds of their
expected fuel costs in the U.S. industry. Most airlines look forward six months in
their hedging. Few hedges are forward more that a year out. In this section, we
select four airlines as samples to analyze and observe their jet fuel hedging
position in the most recent six years. The four airlines are American Airlines, U.S.

Airways, Southwest Airlines and Delta Airlines.

4.1 Fuel Costs and Operation of Airlines

As discussed above, fuel costs represents a large portion of the operation
expense in an airline. Figure 1 shows four airlines’ jet fuel costs to operation
expenses ratio from 2007 to 2012. Since Q4 of 2012 has not been disclosed to
SEC filings, data of nine months ended September 30 (Q1-Q3) of 2012 was used

for the calculation.

e American Airlines
(S Airways

smEmSouthwest Airlines

e )clta Airlines

T T T T 1

2007 2008 2009 2010 2011 2012
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2007 2008 2009 2010 2011 2012

American Ajrlines 3040%  3510%  2650%  2930%  3320%  34.84%
US Airways 30.70%  3330%  23.80%  2860%  35.80%  35.68%
Southwest Airlines 2970%  35.10%  3020%  3260%  37.70% 3%
Delta Airlines 31% 38% 29% 30% 36% 30%

Figure 1. Fuel Costs to Operation Expense of Airlines (SEC Filngs)
Figure 1 also shows an upward trend of the jet fuel costs over the airlines’
operation expenses. Among many possible reason for this trend, increasing jet

fuel costs seem to be the most influential.

4.2 Impact of Hedging
For further analysis of the percentage that airlines typically hedged for fuel,
the tables below provide some supportive data.

Table 1. Airline's Operating Income and [Hedge Gain or loss] (USD, million) (SEC Filngs)
2010 2011 2012*

2007 2008 2009
r— —n =

US Airways 3 as0) s sl &6 Bl
[243] [-356] [-7] [0] (0] ]

Delta Airlines 6 (8314) (M) 227 YT
U (6] [l [ [0 [0g]

* data of nine months ended September 30 (Q1-Q3), 2012

As Table 1 shows, hedging instruments are double-edged swords. Due to the
volatility of jet fuel price, it is impracticable for airlines to always gain from their
hedging. Also, the zero gain or loss for US Airways from 2010 to 2012 is because

-23-



they had not entered into any new transactions to hedge their fuel consumption

since the third quarter of 2008 (refer to the appendix 2 Disclosure of Airlines’

fuel hedging data).

Based on the hedge gain or loss for each airline, Table 2 indicated the

difference of the fuel cost before and after hedges (refer to the appendix 2 & 3

Disclosure of Airlines’ fuel hedging data) .

Table 2. Fuel cost before and after hedges

Fuel cost after hedges (millions)
2007 2008 2009 2010 2011 2012%
American Airlines 6,670 9,014 5,553 6,400 8,304 6,555
US Airways 2,630 3,618 1,863 2,403 3,400 2,659
Southwest Airlines 2,690 3,713 3,044 3,620 5,644 4,615
Delta Airlines 5,676 8,686 8,291 8,901 11,783 7,759
Fuel cost before hedges (millions)
2007 2008 2009 2010 2011 2012%
American Airlines 6,909 9,394 4,902 6,258 8,639 6,363
US Airways 2,875 3,262 1,856 2,403 3,400 2,659
Southwest Airlines 2,330 3,694 2,636 3,194 5,385 4,528
Delta Airlines 5,727 8,621 8,290 8,812 12,203 7,653
"Total operating expense (millions)
2007 2008 2009 2010 2011 2012%
American Airlines 21,970 25,655 20,921 21,862 25,033 18,814
US Airways 11,167 13,918 10,340 11,127 12,629 9,822
Southwest Airlines 9,070 10,574 10,088 11,116 14,965 12,383
Delta Airlines 12,562 31,011 28,387 29,538 33,140 26,244

* data of nine months ended September 30 (Q1-Q3), 2012

In Table 2, jet fuel costs reflect adjustment of gain or loss from using hedging

instruments. Among the four airlines studied, each airline has its own long-term

or short-term fuel-hedging plan. Here, Figure 2 shows each airline’s jet fuel costs
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to operation expenses ratio before and after adjustment of its fuel hedges.

Figure 2. Airline's Jet Fuel Costs to Operation Expenses Before and After Hedge Gain (SEC

Filngs)

Fuef cost/Operating expense

\.scx

After hedges
Beforo hedgos

3K «
36%
54% N Frppae
3% |y

e LB S T W IR L G b A XA I F N T T TR AT LT L A L MR R L AN O D\ P 7, S AT

American Airlines

LA TN o T T AL TN T S e T B T R

w—ftor hedges
28% wwumn g ofore hedges
25% A i e g e e 0
24% E U T U £ MG LRI ML W e AR W b 2B M ST e AR AR A b s
22% il AN AR Bl LR RME S AR MR et A T RACNS <L s s e 2ty e AN D 2 4 s
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Figure 3. Airline's Jet Fuel Costs to Operation Expenses Before and After Hedge Gain (SEC

Filngs) continued.
Southwest Airlines
8
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0% - . . . o e
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2007 2008 2009 . 2010 2011 2012*
After hedges 29. 66% 35. 11% 30.1%% 32, 67% 37.71% 31.27%
Before hedges 33. 63% 34.93% 26, 13% 28.73% 36. 98% 36.57%
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In Figure 2, we can see that Southwest was the only one that maintained
aggressive long-term fuel hedging, As shown in Table 1, except year 2009 and
2010, it will not be an exaggeration to say that hedge gain contributes the most
portion of Southwest airlines’ operating income. For the other three airlines, they
may not benefit from hedging as much as Southwest did. But it cannot be denied
that hedging balanced, more or less, the side effect of the volatile jet fuel price on

the operating expense.

4.3 Hedge position

The table below shows the historical data (2009-2012) of the four airlines
hedge position. The percentages represent the volume that each airline hedged.
These percentages are depending on each airline’s estimated fuel requirement of
the next year.

Table 3. Fuel hedge positions of selected airlines

2009 2010 2011 2012

As shown in Table 3, since the third quarter of 2008, US Airways have not

entered into any new transactions to hedge their fuel consumption, and they
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have not had any fuel hedging contracts remaining since the third quarter of
2009; they didn’t hold any fuel hedge position in the past 4 years. For the other
three selected airlines, American Airlines’ average hedge position is 28.75%,
Southwest Airlines is as aggressive as usual, holding a 34.5% (on average} of its
estimated fuel consumption of next year, and Delta Airlines has a average

percentage of 18.25%.

In summary, the analysis of the four airlines’ fuel cost and their different
hedging strategies indicated that hedge instruments are not used to earn more
money; to be more specific, they are used to smooth out year to year’s earnings,
and benefit from predictable and stable jet fuel prices, and by doing so they can
create value to the firms. To be an effective hedger, the company should set up an

effective hedging assumption and continuously improve the assumption.
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Conclusion
Fuel prices continue to present one of the industry’s most significant
challenges, as the cost of fuel has been at historically high levels over the last few
years and has been unpredictable, and as airlines are inherently dependent upon
energy to operate, a small change in market fuel prices can significantly affect
airlines’ profitability. For that reason, airlines face an incentive to hedge fuel
price risk. By using the hedging instruments like forward or future contract,
options, collars, and swap, airlines can avoid huge swings in expenses.
Furthermore, our analysis of the four U.S. based airlines indicated that there
is no such right answer for the question “how much should we hedge?” Different
airlines have different hedging positions that depend on their own company
situation and hedging policy. However, the historical financial data of these
airlines implied that an airline might successfully hedge the fuel risk from the

volatility of its price by maintaining a long-term and consistent hedging strategy.
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Appendix 1. The volatility of Jet fuel price

This figure shows the average cost per gallon paid per month by US airlines
based on data compiled by the Air Transport Association from January 1998 -June

2010.
Jet Fuel Prices (monthly data, not seasonally adjusted) January 1988-June 2010
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Appendix 2 Disclosure of Airlines’ fuel hedging data

American Airlines

Ful

The Companys operations and financial resulls are signTicantl affected by e evaliblly and prios of 1 st The Cotapony’s foed eoels 2 eoissutagtion for the
years 2000 thicogh 2014 wer:

Galvas Persertol
Consuined Ko Cott ARRs
{in mifions) Tolal Cost Pee Galos Operating
Yoot in iy ,
i = 707
2010 2084
bt R s SR

During 2011, 2010 and 2009, the Company’s fucl hedging program increased (decreased) the
Company’s fuel exponse by approximately ${335) million, $142 miilion and $651 million,
respectively. As of January 2012, the Company had cash flow hedgoes covering approximately 21
pereent of its estimaied 2012 fuel requirements. The consumption hedged for 2012 is capped at an
average price of approximately $3.08 per gallon of jet fuel, with protection capped on 2 percent of
estimated consumption, through the use of sold call options, at an average of $3.49 per gallon of
jet fuel. The Company’s collars represent appreximaiely 16 percent of its estimated 2012 fuel
requirements and have an sverage floor price of approximatsly $2.24 per gallon of jet fuel (both the
vapped and floor price exclude taxes and transporiation costs), A deterioration of the Company's
financizl position could negatively affect the Company’s ability to hedge fuel in the future. See the
Risk Factors uader Item 1A for additional information regurding fuel,

Percent of
(Gallons Average Cost Per AMR's
Consumed Tatal Cost Gallon Opeaating
Year {in millions) {in millions) {in dollars) Expenses
2007 3030 S 6670 S 2,131 304%
2008 2,571 9,014 3034 351

2009 2,162 5553 2018 265

The impact of fuel price changes on the Company and its competitors depends on vatious factors,
including hedging strategies, The Company has a fuel hedging program in which it enters into jet
fuel ond heating oil hedging contracts to dumpen the impact of the volatility of jot fuel prices.
During 2009, 2008 and 2007, the Company's fuel hedging program increased (decreased) the
Company’s fuel expense by approximalely $651 million, (8380} millien and (5239) million,
wespectively. As of January 2010, the Company had cash flow hedges, with option coniracts,
primarily heating oil collars and call options, covering approximately 24 percent of its estimated
2010 fuel requirements. The consumption hedged for 2010 by cash flow hedges is eapped at an
average price of approximately $2.48 per gallon of jot fuel, and the Company's collars have an
average floor price of approximately $1.80 per galion of jet fuel (both the capped and floor price
exclude taxes avd transportation cosfs). A deterioration of the Company’s financial position

could negatively affect the Company's ability to hedge fuuel in the fistare. See the Risk Faslors
under Jiem 1A for additional information regarding fael.

*Source from SEC filing

-33-



US Airways
Fuel

The pverage mainiine and Express price per gallon of fuel was 53,11 in 2811 a5 compared to ar average cost per gallon of $2.23
in 2010, an increase of 38.2%. Accordingly, our mainline and Express fuel cxpense was $4.46 billion in 2011, which was
£1.28 billion, or 40.5%, higherthan 2010 on & 1.0% increase in total system capacity,

Since tha third quarter of 2008, we have nioi entered into any mow transactions to hedge our fuel consumption, and we have not
had any facl hedging contracts outstanding sines the thind quorter of 2009

Aviation Fuel

The average cost of a gatlon of aviation fael for our mainting and Express operations decreased 44,8% from 2008 to 2009,
and our total mainline and Express fuel expense decreased $2.28 billion, or 48%, from 2008 to 2009. We estimate that 2 one
cent per gallon increase in aviation fuel prices would result in a 14 million increase in annual fue] expense based on our
2010 forecasted mainline and Express fucl consumption,

Sinee the third quarter of 2008, we have not entered into any new fuel hedging transactions and, as of December 31, 2009,
we hiad no remaining outstanding el hedging contracts, During 2009, 2008 and 2007, we recognized a net loss of $7 million,

anotloss of $356 million and a net gain of $245 million, respectively, related to our fuct hedging program.
*Source from SEC filing
Southwest Airlines

RESULTS OF OPERATIONS
201 compared with 2010

The Company's consolidated net income of $178 million (8.23 per share, diluted) in 2011 decreased by S281 million, or 1.2 perent,
compared to #ts 2010 net income of $459 million (S.61 per share, diluted). The results in cach year were significantly impacted by the Company's
fuel hedge program and the sccounting requirements related to the denvative instnuments used i the Company's hedging activaties. As a result
ofthe fuet hedges the Company had in place dunng 201 1-—including those that settled during 2011 and those that will settle in future years—
the Company recognized a net total of $259 million in losses allocated betwoen Fuel and ofl expense and Other (gains) losscs, net, in the
Consolidated Statement of Tncome. During 2010, the Company recognized 3 net total 67$426 million in losses as a reslt of its fact hedging
activities, allocated between Fuel and oit expense and Other {gains) losses, net, Each ofthese totals for 2017 and 2010 includes the net premium
costs the Company paid to enter into a portion of its fuel derivative insiraments such as option contracts which are classified as a component of
Other{gains) losses, net. See Note 10 to the Consolidated Financial Statements for further information on fuel derivative instraments. The
Compary's results for 2011 also included a charge for asset impaitment of $17 million (before the impact of profitsharing or taxes) related to the
Compaiy"s decision not to equip its Classic (737-300/500) aireraft with RNP capabilities and AirTran acquisition and integrtionaelated
expenses of $134 million (before the impact of profitsharing or taxes), The Company’s 201 1 operating income of 5693 million was lower than
the Company’s 2010 operating income of $988 million, as the 34.6 percent incrense in operating expenses outpaced the 294 percent increase in
operating revenues.

-34.-



RESULTS OF OPERATIONS
2009 compared with 2008

The Company’s et ingome of $99 million (3,13 per share, diluted) in 2009 represented a decrease of $79 million, or44.4 percent,
compared to its 2008 net income of $178 miltion (.24 per share, diluted). The results in cach yearwere significantly impacted by the Company’s
fuel hedge program and the accounting requirements related to the derivative instruments used in the Company's hedging activities. Asa result
ofthe fuel hedges the Company had in place dusing 2009 - including those that scttled during 2009 and those that will settle in future years
the Company recognized a net total of $408 million in losses allocated between Fuel and oil expense and Other (gains) losses, net, in the
Consolidated Statement of Tncome. During 2008, the Company had recognized a total of $1.0 billion in net gains as a result of its fuel hedging
activities, allocated between Fuel and oil expense and Other (gains) fosses, net. Each of these totals for 2009 and 2008 includes the net premium
costs tho Company peid to enter into a portion of its fucl derivative instruments such as option contracts which is classified as a conponent of
Other (gains) losses, net. See Note 10 to the Consolidated Financial Statements for further information on fuel derivative instruments,

2008 compared with 2007

The Company's net income of $178 million (5.24 per share, diluted) in 2008 represented a decrease of $467 million, or 72.4 percent,
compared to its 2007 net income of $645 million (S84 per share, diluted), The majority of the deeline in net income was due to the fluctuation of
certain gains and losses recorded in association with fluctuations in value of the Company’s fuel hedge portfolio. These included adjustments
impacting camings through the recording of gains and/or fosses in 2008 and 2007 associated with fuc derivatives expiring in future periods, and
setticmcm’f@xpimtion of fuel derivative instraments for cash in 2008 or 2007, but for which gains and/or losses had been recorded in camings in a
prioe period. See Nete 10 to the Consolidated Financial Statements for further information. Both of these types of adjustments are related to the
ineffectiveness of hedges and the loss of hedge accounting for certain fuel derivatives. Adjustments associated with fuel derivative instramonts
included $19 miltion in net losses for 2008, and S360 million in net gains for 2007. These are

*Source from SEC filing
Delta Airlines

Fuel

Qur results of operations are significantly impacted by changes in the price and availability of aireraft fuel. The following table shows our
aircraft fire] consumption and costs.

Gallons Consumed Averape Prive Por  Percentage of Totnl
Year “ (Mﬂuom) {fon an {!ﬂ]mons) Gallon ¥R ()pmﬁng I:‘xpmse &
2010 3823 8§ 8901 S 233 30%
2009 — B 3,@&3839!3 e 215 | : “29%

@ Includes the operalions of our contract sacriers under capsaity puschis: agreements.
21 Tncludes fuel hedge gains (losses) under ous fiet hedping progeans of $320 million , $(89) million 2nd 3{1.4} billion for 204 1, 2030 and 2009, vespeetively.
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Fael

Out results of operations are significantly impacted by changes in the price and availability of nircraft fucl. The following table shows our

airctaft fuel constanption and costs for 2007 through 2009,

Gallens Average Percentage of
Consumed (9 Cost BH) Price Per Total Operating
Year (I‘_«ﬂtl!c»t_is)“ i i »(Mltlloaf)w . B:pmse_(’l)» }
2009( 853,“A 38)29 _) 29«%:;-7
2008 (2) 2740 S8,686 38%{5}‘
2007 e 28347 T 856767 et
(1} Includes Northwest operations for the entérc period.

(2}
(3
)

Inchides Northwest operations for the period from October 30 fo Decomber31, 2008.
Includes the operations of our contract carriers under capacity purchase agreements,
Net of fiiel hedge (losses) gains under our fuel hedging program of S(1.4) biilion, S{63) million and S51 miilion for 2009, 2008 and 2007,

respectively,

Total operating expense for 2008 reflects a $7.3 billion non-cash charge fom an impairment of goodwill and other intangible assets and
$1.1 billion in primarily non-cashk merger-related charges. Inchiding these charges, fisel costs acconnted for 28% of total operating expense.

*Source from SEC filing

we

5
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Appendix 3 Disclosure of Airlines’ operating expense data

American Airlines

{in mikions} Year Ended
Dacember 31, Changa from Percentage
Operating Expenses 2011 2010 Change
KA _ T
Wages, salgries and beneﬁts 30
<Other rantals and kinding fees =~ 09
Mainlenance, materiais and :epa&s {3.4)
--Depredation and amorteation: o - {0.8)
Commissaons, bodang fees and aedﬂcerd expense 88
142
Food Servies 58
#8pacil charges -
Other operating expanses 6.5
SxTotal oparating expenses.. - - - ' o 260830 e i E S 7T
{inmifions)
Parcentage

Opesating Exponses 200 Chenge
Wages, salites and benefts 4 08%
Aircraft fuel 153
iOther:rentals and fanding fess -

Depreciation and amortization

“Maintenance, materials snd:repairs TR
Commnss:ens boakmg fees and credit card expense

iy .

‘in mitlions)

Year ended Change from Percentage

Jperating Expenses , Decemaboer 31, 2009 2008 Change
Wages, salarics #nd bonefits S 6,807 5 152 23%
Adveraft fael 5,553 (3,461) (38.4) (2)
Dther rentals and landing fees 1,353 55
Depreciation and amortization 1,104 {103) (8.5)
Mainienance, materials and repairs 1,286 43 335 °
—onnuissions, booking feos and credit card expense 853 {144) (144} (b)
Aireratl rentals 505 i3 26
Food service 487 31 (6.0}
Special charges 171 (1.042) 859 ()
Dther aperating expenses 2808 {216) (7.1} @

Total operating expenses S 20,921 g {4,734) {18.5Y%
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‘in millions)

Yearended Change from Percentage
C)pcmtin_q Exponses Decembor 31, 2008 2007 Change
Wages, salaries and benelits S 6655 S {115) {1.7%%
Aireraft fuel 9014 2,344 35.1 (@)
Other rentals and landing fees 1,298 20 1.6
Depreciation and amortization 1207 5 0.4
Maintenance, materdials and repairs 1,237 180 170 (&
Commissions, booking fees and credit card expense 997 (31) 3.0)
Airczaft rentals 492 (5% (16.8) (c)
Foud service 518 {16) {3.0)
Special churges 1,213 1,150 * @)
Dther operating expenses 3,024 247 89 (&)
Total operating exponses s 25655 S 3,685 16.8%
*Source from SEC filing
US Airways
Operaiing Expenses:
Percent
Intrease
2011 2013 {Decrease}
Opmitigaspeines 73
Aireraft fuel and related taxes 414
ZEsalanbs and refated ToRE 1.3
Aireradt rent {3.6)
I 2.6
1.1
73
nm
@s)
Other 32
E 14 713'.]
374
. 56
POtk ERpioss sXpinsosiis RO 2729 14:6
‘Totsl opemting expenscs S 12,629 B 11,127 i35

Total operating expenses were S12,63 billion in 2011, sn incwasc of $1.59 billion, or 13.5%, compared to 2010, The 2611
tncrease in operating cxpenses was driven by a $1.28 billion, or 40.5%, increase in mainline and Express fuel costs on a 1.0%
incroase in total system capacify. The average price per gallon of fucl increased 38.2% to $3.11 in 2011 Fom 32.25 in 2010,
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Operating Expenses:

Prreant
Increase
2010 2069 [Decrease)
(In milllans)
Operating éxpinidss :
Aireratt fuct und related taxes

i Toss (gain) oh Ruel KEdging in
Ruahzcd

Total Expmss £XPEnSCS
-7 Total Opeting expenses

Total eperating expenses were $11.13 billion in 2010, an increase of $787 miltion, or 7.6%, compared to 2009, Mainline
operating oxpenses were $8.4 billion in 2010, an insrease o S577 million, or 7.4%, from 2009, while mainline capacity
incrensed 1,2%.

Operating Expenses:
Fareent
2009 2808 Change
(in millions)
Operatiag:eXpensess X

Airgraft Ricl and relaved taxes )

i Loss (gain) srfich hodging instoaments, st 2 -
Smaas 382
2,165

S 1863

Aireraft re : 6950
Aircraft maintenance 700

$i50ther rent angdilanding foos F60 s
Sclling expenses g2

7 Speeial itenis, Act: - - CER
Dopreciation and amontization 242

£ Goodwill impgitricnt D

Othor
;’i‘otal mamlim:?opgmmg EXPENSCE
Expmss cxpenscs.

1,152
FEVEE

tal EXpréss expimses AR o 149 % :
Total operating axpenses S 10340 S 13918 @57

Total operating expenses were $10.34 billion in 2009, a decrease of $3.58 billion or 25.7% compared to 2008, Mainline
operating expenses were 37.82 billion in 2009, o decrease of $3.05 billivn or 28% from 2008, while ASMs decreased 4.6%.
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Operating Expensas:
Pereent
2008 2007 Change

¢in milllons)

Opcrating $xpensesss .

Aireraft fuel and rc!ated taxﬁ
ZEEoss (gain) o ucl hedging instrunionts, nety’
!lx:ahzed

Airemit momtenam
HOther reat and landing e
Sclhng expenses
»»,Spocml homs, net::

S POtHEERDPIES U PBTRin g OX porse: = -
Total operating expeuses

3 11167 246

Total operating exponses were $13,92 billion in 2008; an increase of $2.75 billion or 24,6% compared to 2007, Mainline
operating expenses were $10.87 billion in 2008, an increase of 52,3 billion or 26.8% from 2007, whilc ASMs deercased 2.2%.

*Source from SEC filing

Southwest Airlines

Operating expenses

Consolidated operating expenses for 2011 increased by $3.8 billion, or 34.6 percent, compared to 2010, while capacity increased 22.3
percent compared to 2010, The incrense in consolidated operating expenses was primarily due to the inclusion of AirTran’s 2011 opemting
expenses following the acquisition, Historically, except for changes in the price of fucl, changes in operating expenses for airlines are largely
driven by changes in capacity, or ASMs, Excluding the results of AirTran following the acquisition, operating cxpenses incrcased 17.0 percent.
The following tables present the Company's operating expenses per ASM for 201 1 and 2010, and year-over-year doilar changes for the same
periods showing a reconciliation ofthe impact of'the AirTran acquisition on the coniparative results, followed by explanations of these changes

o 1 por-ASM basis and’or on o doliar basis:

Year<pded Pere
December 31, ASM Percent

(in ceals. except for prroentages)
Salaties, wages;and 1 bcneﬁzs

Fuelandell
Mainfenance matenials and repairs

Nremﬁ mnta!s
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Operating expenses

Consolidated operating expenses for 2009 decreased S486 million, or4.6 percent, compared to a 5.1 percent decrease in capacity,
Historically, except for changes in the price of fiel, changes in operating expenses for airlines are fargely driven by changes in capacity, or
ASMs. The following preseats the Company’s operating expenses per ASM for 2009 and 2008 followed by explanations ofthese changes on a
perASM basis and/or-on a dollar basis (in cents, except for percentages)

Incroase Pereeat

. S8 ey e
Salarics, wages;and bienefits? - 323gic.  BlE 0%
Fuel and oil (49)
Maintenance materials andepairs- - 0 03
Aircraft rontals 04
Landing-foesand otherrentalss 09
Depreciation and amortization 05

Total 03¢ 3%

Operating expenses

Consolidated operating expenses for 2008 increased $1.5 billion, or 16.6 percent, compared to 2 3.6 percent increase in capacity.
Historically, except for changes in the price of fuel, changes in oporating expenses for alrlines are largoly deven by changes in capacity, or
ASMs, The following prescats the Company's operating expenses per ASM for 2008 snd 2007 followed by explanations of these changesona
per-ASM basis and/or on a dollar basis {in cents, except for percentages),

Inereast Percent
: g change
Sataries;wages, ard benefits 0 3%

Fael and il i
Muintenancs materialsand-repairs 08
Aircraft rontals H
Landing fees and othermentals =2 o
Depreciation and smontization ‘02
Other-~ a2 . o
Total 1.14¢

*Source from SEC filing

41-



Delta Airlines

Operating Expense

Year Ended December 31, T % Encrease
{in roiliions) 2041 201 0 (Dmu se) {Dexrease)
Alroraft el snd rolatcid axes - T R 594 'S 2136
Salaries and rolated costs
Contmctcametmngemcnts

Aireraft mmnamunca materials and outsade rcpmrs

-

Passeng _wonmssmns altd othcr w!img expensesv;

Contmoted services
Depreciaton and gz
Landing fees and otherrents
Pusgeriovice

Airoraft sent
Proﬁt slfanng e
Restmctunng and otheri uems

Totafopemnng expense A S 33,140 § 29,538 S 3,602 12%

Operating Expense

Year Endeg Decvmber 34,
(fn mlll!ons) 2010
; ; TEET S m S
6,731
4305
1,569
1,509
Contmtcd services 1,548
Depreciation and amorizution- 15ty
Landmg fecs and other rents 7 1,281
i X o 673 .
387

inceanse
{Decrease)

Tolalopcmingexpcase S 29338 8 28337 S 1,151 4%
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Operating Expense

Predecessor +

GAAP Sueeossor

Yeur Ended Year Ended

December 31, December 31, Increase
{in millions) 2008 2607 {Degrease)
Opérating Expense: Fa
Aircraft fuel and related

taxes $7,346 $4,686 $2,660

Salaries snd related costs - g 759
Contract carrier

arrangements
- Depreciationand. = w0 g
L amortization o el ks

Aireraft maintenancs

materials and outside

repairs
Contracted services: ,
Passenger commissions and

other selling expenses 1,030 933 97
Landlng fe& aﬂa _Other EUEI S i N o . . o
L Sonuts
Passenger service
Airerft rent
Profit sharing
Impairment ofgoodwilland =27
" otherintangibleassets
Restructuring and merger-

related items (1)
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