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1. Basic Airline Profit Model

2. Air Travel Markets
= Spatial Definitions of Air Travel Markets

3. Origin-Destination Market Demand
= Dichotomy of Airline Demand and Supply

4. Air Travel Demand Models
= Price and time elasticity of demand

5. Airline Competition
= Market Share/Frequency Share Model
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Operating Profit = Revenues -|Operating Expense
Operating Profit . RPM x Yield - ASM x Unit Cost

ey f) _mlqv
* Use of individdal termslin this profit equation to
measure airline success can be misleading:
= High Yield is not desirable if ALF is too low; in general, Yield is a

poor indicator of airline profitability
= Low Unit Cost is of little value if Revenues are weak

= Even ALF on its own tells us little about profitability, as high ALP{ a’[

could be the result of extremely low fares (yields)

« Profit maximizing strategy is to increase revenues,
decrease costs, but the above terms are interrelated.
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Strategies to Increase Revenues

well

9 loud
fuctar
b‘ﬁ/l( {Oume_g,

* Increase Traffic Carried (HPMsr)éj}L/;'—‘z
c, but revenue

* Reduce fares (average yields) to sti te tr
impact depends on demand elasticity
= For revenues to increase, price cut must generate
disproportionate increase in total demand (i.e., “elastic demand")
= Alternatively, frequency or service quality can be increased to

2

attract passengers, but both actions -also increase operating costs _—1_,/11', Mﬁfé é.eq/
L

* Increase Fares (Yields):

= Economic theory tells us any price increase will lead to an
inevitable traffic decrease, but a price increase can still be
revenue positive if demand is “inelastic” (i.e., percent decrease in
passengers is lower than percent increase in price).
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ICAT ek Strategies to Reduce Costs

* Reduce Unit Costs (Cost per ASM):

view of the airline’s product, leading to a reduced RPMs and
market share

* Increase ASMs by flying more flights and larger airplanes, which
can lower unit costs but lead to higher_o_tg operating costs and

lower load factors e Mo td
* Reduce Airline Output (Decrease Ang)

= Cutting back on number of flights will reduce total operating
costs, but lower frequencies lead to market share losses (lower
RPMs)

* Reduced frequencies and/or use of smaller aircraft can result in
higher unit costs, as fixed costs are spread over fewer ASMs.

=

* Reduce service quality, but too many cuts can affect consumers’
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ICAT- gl Additional Airline Measures

« Average Stage Length

= Average non-stop flight distance

= Aircraft Miles Flown / Aircraft Departures

* Longer average stage lengths associated with lower yields and
lower unit costs (in theory)

» Average Passenger Trip Length

= Average distance flown from origin to destination

= Revenue Passenger Miles (RPMS) / Passengers

* Typically greater than average stage length, since some
proportion of passengers will take more than one flight
(connections)

* Average Number of Seats per Flight Departure

= Available Seat Miles / Aircraft Miles Flown
= Higher average seats per flight associated with lower unit costs
(in theory)
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» Passenger trip characteristics and air travel markets:

= Purpose of trips is to move from “true” origin to “true” destination,
not from airport to airport

Most involve round-trip travel

Characteristics of complete trip affect air travel demand, not
simply in-flight times or on-board experience

* Spatial definition of origin-destination (O-D) market:

= Potential travelers per period wishing to travel from all originating
points served by airport A to destination points around airport B

= Round-trip market A-B-A has an “opposite” market B-A-B, which
can have different characteristics (e.g., BOS-LAS-BOS vs. LAS-
BOS-LAS)

= Because opposite markets share airline supply, O-D market traffic
typically reported as combined totals
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Air Travel: Typical Passenger Trip
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Distinct and Separate O-D Markets

Qrigination
Region A

Alr Services Ato B

Destination Region C
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ICAT g Distinct and Separate O-D Markets
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Air Services Ato B

Origination
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Destination Region C
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CAT i Spatial Definitions of Air Travel Markets

« Distinct and separate O-D markets

= Markets A-B and A-C are effectively independent in terms of
demand volume and characteristics, and potentially airline price
and supply

= BOS-IAH and BOS-LAS are distinct and separate O-D markets

» Competitive airport regions -- Parallel markets

= Market regions served by multiple airports can lead to interrelated
“parallel” markets (A-B and A-D on following slide)

= Example: BOS-Washington National and BOS-Washington
Dulles are strong “parallel” markets

= Fares and services in one market affect demand in parallel
market

= Southwest's entry into PHX-BUR stimulated demand, but also
diverted traffic from PHX-LAX services, and led to overall fare
drop
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¢ City-pair market
* Demand for air travel between Boston and Chicago

* Airport-pair market
= City-pair demand disaggregated to different airports BOS-O'Hare

and BOS-Midway
= Parallel air travel markets

* Region-pair market
= Demand between entire Boston metropolitan area and Chicago
metropolitan area
= Additional parallel airport-pair markets including Providence and
Manchester to O'Hare and Midway
* Broader market definitions

= Demand for air travel between Northeast US and Florida, or even
between Northeast US and “warm winter destinations”
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CAT \ug 3. Origin-Destination Market Demand

= Air travel demand is defined for an origin-destination
market, not a flight leg in an airline network:

= Number of persons wishing to travel from origin A to destination B
during a given time period (e.g., per day)

* Includes both passengers starting their trip at A and those
completing their travel by returning home to B (opposite markets)

= Typically, volume of travel measured in one-way passenger trips
between A and B, perhaps summed over both directions

* Airline networks create complications for analysis of
market demand and supply:

= Not all A-B passengers will fly on non-stop flights from A to B, as
some will choose one-stop or connecting paths

* Any single non-stop flight leg A-B can also serves many other O-
D markets, as part of connecting or multi-stop paths
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430 Day Each Way (PDEW) Pe(‘

Example: BOS-LAS O-D MARKET C{d
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DIRECTION ITINERARY Avg. PAX/DAY

BOS to LAS BOS-LAS-BOS 250
LAS-BOS-LAS 150
BOS-LAS one-way _30
TOTAL 430

LAS to BOS LAS-BOS-LAS 150
BOS-LAS-BOS 250
LAS-BOS one-way _30
TOTAL 430

ful

eadr 1y o
Vi
g ver)

spply



SJ(JID ‘7

Eﬁ(m{)le Q}aj'q

«.M Example: Choice ths in BOS-LAS
!CAT-/)?‘ O-D Market (430 passengers PDEW)
PATH QUALITY  AIRLINE Avg. PAX/DAY
NONSTOP US (2 flights) 160
B6 (1 flight) 110
ONE-STOP WN (2 flights) 40
CONNECTIONS DL via ATL 20
CO via IAH 15
NW via DTW 15
AA via DFW 10
UA via ORD 5
US via CLT etc...

Example: Local vs. Connecting
Passengers

| BOS-IAH Flight by Day of Week |

50 seubs

H Local (BH)
3 Connecting

: T Example: Passenger Loads on Nonstop
CAT--A\“ US Airways Flight BOS-LAS (150 seats)
O-D Market Passenger Path Avg. PAX/Flight
BOS-LAS BOS-LAS 80
BOS-LAX BOS-LAS-LAX 10
BOS-SEA BOS-LAS-SEA 6
BOS-SAN BOS-LAS-SAN 4
PWM-LAS  PWM-BOS-LAS 4
JFK-LAS JFK-BOS-LAS 2
YQB-LAS YQB-BOS-LAS 2
FRA-ONT FRA-BOS-LAS-ONT 3
ATH-SAN ATH-FRA-BOS-LAS-SAN 1
TOTAL LOAD 120

AVG LOAD FACTOR

80%
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Joint Supply to O-D Markets

BOS-IAH Flight

Top O-D Markets By Volume

Average Bookings
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CAT 4 Dichotomy of Demand and Supply

* Inherent inability to directly compare demand and
supply at the “market” Ie?I

* Demand is generated by O-D market, while supply is
provided as a set of flight leg departures over a
network of operations

* One flight leg provides joint supply of seats to many
0O-D markets

* Number of seats on the flight is not the “supply” to a single market
* Not possible to determine supply of seats to each O-D market
» Single O-D market served by many airline paths

= Tabulation of total O-D market traffic requires detailed ticket
coupon analysis

Mrr

AT s Implications for Analysis
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+ Dichotomy of airline demand and supply complicates
many facets of airline economic analysis

« Difficult, in theory, to answer seemingly “simple”
economic questions, for example:

= Because we cannot quantify “supply” to an individual O-D market,
we cannot determine if the market is in “equilibrium”

= Cannot determine if the airline’s service to that O-D market is
“profitable”, or whether fares are “too high” or "too low”

= Serious difficulties in proving predatory pricing against low-fare
new entrants, given joint supply of seats to multiple O-D markets
and inability to isolate costs of serving each O-D market

* In practice, assumptions about cost and revenue
allocation are required:

= Estimates of flight and/or route profitability are open to question
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Airline Terminology
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» Flight Leg (or “flight sector” or “flight segment”)
= Non-stop operation of an aircraft between A and B, with
associated departure and arrival time
* Flight
* One or more flight legs operated consecutively by a single aircraft
(usually) and labeled with a single flight number (usually)
= NWB845 is a two-leg flight BOS-MSP-SEA operated with a B757
* Route
= Consecutive links in a network served by single flight numbers
= NW operates 2 flights per day on one-stop route BOS-MSP-SEA
* Passenger Paths or Itineraries

= Combination of flight legs chosen by passengers in an O-D
market to complete a journey (e.g., BOS-SEA via connection at

DTW)
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« Demand models are mathematical representations of
the relationship between demand and explanatory
variables:

= Based on our assumptions of what affects air travel demand

= Can be linear (additive) models or non-linear (multiplicative)

= Model specification reflects expectations of demand behavior
(e.g., when prices rise, demand should decrease)

« A properly estimated demand model allows airlines
to better forecast demand in an O-D market:
= As a function of changes in average fares

= Given recent or planned changes to frequency of service
= To account for changes in market or economic conditions

vholp Corse.
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Factors Affecting Volume of O-D
Demand

* Socioeconomic and demographic variables:
= Populations, disposable income levels, and amount of economic
interaction between cities A and B
* Trip purpose characteristics:
= Business, vacation, personal “VFR" (visiting friends and relatives)

* Prices of travel options:
= Airline fare products, as well as prices of competing modes

* Quality of travel services

= Frequency of departures determines “total travel time” including
schedule displacement or “wait times”

» Also comfort, safety, and ease of travel by air and on other
modes
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Implications for Airline Pricing

* Inelastic (-0.8) business demand for air travel means
less sensitivity to price changes:

= 10% price increase leads to only 8% demand reduction
= Total airline revenues increase, despite price increase

« Elastic (-1.6) leisure demand for air travel means
greater sensitivity to price changes

= 10% price increase causes a 16% demand decrease
= Total revenues decrease given price increase, and vice versa

* Recent airline pricing practices are explained by
price elasticities:
= Increase fares for inelastic business travelers to increase
revenues
= Decrease fares for elastic leisure travelers to increase revenues

DL
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Price Elasticity of Demand

 Definition: Percent change in total demand that
occurs with a 1% increase in average price charged.

* Price elasticity of demand is always negative:

= A 10% price increase will cause an X% demand decrease, all
else being equal (e.g., no change to frequency or market
variables)

= Business air travel demand is slightly “inelastic” (0 > E, > -1.0)

= Leisure demand for air travel is much more “elastic” (E, < -1.0)

= Empirical studies have shown typical range of airline market price
elasticities from -0.8 to -2.0 (air travel demand tends to be elastic)

= Elasticity of demand in specific O-D markets will depend on mix
of business and leisure travel
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CAT i Total Trip Time from Point A to B

* Next to price of air travel, most important factor
affectiig demand for airline services:

= Pre-departure and post-arrival processing times at each airport

= Actual flight times plus connecting times between flights

= Schedule displacement or wait times due to inadequate
frequency If

» Total trip time captures impacts of flight frequency,
path quality relative to other carriers, other modes.

= Reduction in total trip time should lead to increase in total air
travel demand in O-D market

* Increased frequency and non-stop flights reduce total trip time

= Increases in total trip time will lead to reduced demand for air
travel, either to alternative modes or the “no travel” option

fingy

= Access and egress times to/from airports at origin and destination
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ICA T-‘ﬁ" Total Trip Time and Frequency

T = t(fixed) + t(flight) + t(schedule djsplacement)

= Fixed time elements include access and mon
processing

= Flight time includes aircraft “block” times plus connecting times

* Schedule displacement = (K hours / frequency), meaning it
decreases with increases in frequency of departures

* This model is useful in explaining why:

= Non-stop flights are preferred to connections (lower flight times)

* More frequent service increases travel demand (lower schedule
displacement times)

* Frequency is more important in short-haul markets (schedule
displacement is a much larger proportion of total T)

non-stop per day (lower total T for the average passenger)

i

* Many connecting departures through a hub might be better thanj
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Implications of Time Elasticity

* Business demand responds more than leisure
demand to reductions in total travel time:

* Increased frequency of departures is most important way for an
airline to reduce total travel time in the short run

* Reduced flight times can also have an impact (e.g., using jet vs.
propeller aircraft)

* More non-stop vs. connecting flights will also reduce T

* Leisure demand not nearly as time sensitive:
* Frequency and path quality not as important as price
= But there exists a “saturation frequency” in each
market:
= Point at which additional frequency does not increase demand

-
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Time Elasticity of Demand

* Definition: Percent change in total O-D demand that
occurs with a 1% increase in total trip time.

* Time elasticity of demand is also negative:

= A 10% increase in total trip time will cause an X% demand
decrease, all else being equal (e.g., no change in prices)

= Business air travel demand is more time elastic (Et < -1.0), as
demand can be stimulated by improving travel convenience

= Leisure demand is time inelastic (Et > -1.0), as price sensitive
vacationers are willing to endure less convenient flight times

= Empirical studies show narrower range of airline market time
elasticities from -0.8 to -1.6, affected by existing frequency

M
: Simple Market Demand Function
ICAT ~x< -
* Multiplicative model of demand for travel O-D per
period:
D=MxPaxT®
where: M = market sizing parameter (constant) that represents
underlying population and interaction between
cities

P = average price of air travel
T = total trip time, reflecting changes in frequency
a,b = price and time elasticities of demand

* We can estimate values of M, a, and b from historical
data sample of D, P, and T for same market:

= Previous observations of demand levels (D) under different
combinations of price (P) and total travel time (T)

32
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» CAT Market Share / Frequency Share
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5. Airline Competition
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« Airlines compete for passengers and market share
based on:
= Frequency of service and departure schedule on each route
served

= Price charged, relative to other airlines, to the extent that
regulation allows for price competition

= Quality of service and products offered -- airport and in-flight
service amenities and/or restrictions on discount fare products

|
6(84/ 2 Iﬂﬂfﬂ (mf 'b;* Passengers choose combination of flight schedules,

prices and product quality that minimizes disutility of

6" Uiq; +/M|€f "y air travel:

= Each passenger would like to have the best service on a flight
that departs at the most convenient time, for the lowest price

33

* Rule of Thumb: With all else equal, airline market
shares will approximately equal their frequency
shares.

= But there is much empirical evidence of an “S-curve”
relationship as shown on the following slide:

= Higher frequency shares are associated with disproportionately
higher market shares

= An airline with more frequency captures all passengers wishing to
fly during periods when only it offers a flight, and shares the
demand wishing to depart at times when both airlines offer flights

= Thus, there is a tendency for competing airlines to match flight
frequencies in many non-stop markets, to retain market share

34
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S-Curve Model Formulation
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\CAT = 4 MS vs. FS “S-Curve” Model
MS-CWC” Model
100%
Market
Share
0%
0% 100%
Frequency Share

Hi() = il
FS(A)™ + FS(B)™ + KS(O)% + ...
where  MS() = market share of airline i
IS = non-stop frequency share of airlinei
o = exponent greater than .0, and

generally between [.3and 1.7
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Distinct and Separate O-D Markets
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* Itallows the airline to increase total flight revenues
with little impact on total operating costs: ﬂ

= Incremental revenue generated by discount fare passengers who
otherwise would not fly
* Incremental revenue from high fare passengers willing to pay
more n
* Studies have shown that most “traditional” high-cost airlines could
not cover total operating costs by offering a single fare level
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Destination Region C
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Why Differential Pricing?

D

+ Consumers can also benefit from differential pricing:

= Most notably, discount passengers who otherwise would not fly
= ltis also conceivable that high fare passengers pay less and/or
enjoy more frequency given the presence of low fare passengers
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Differential Pricing Theory (pre-2000)

* Market segments with
different “willingness to
pay” for air travel

« Different “f roducts”
offered to business versus
leisure travelers

* Prevent diversion by
setting restrictions on
lower fare products and
limiting seats available

* Increased revenues and
higher load factors than

* Price discrimination:
= Charging different prices for same product with same costs,
based only on “willingness to pay”
* Product differentiation:
= Charging different prices for products with d|fferen1 characteristics
and costs of production _
Sat 61L"‘~ JW! 0y ajvwfl
* Current airline fare structures reflect both:

» “Differential Pricing” based on very different fare products, but
also based on willingness to pay
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AT Market Segmentation

* Successful differential pricing depends on effective
ways to identify different demand segments:

= Intheory, total revenue is maximized when each customer pays a
different price equal to his WTP

= In practice, this is clearly impossible to achieve as airlines cannot
determine each individual's WTP for a given trip

* Instead, airlines identify segments with similar traits:

= Business vs. leisure travelers are two traditional segments, still
them most important distinction for pricing purposes

= Possible to increase revenues with more segments, prices and
products, but it is difficult to keep additional segments separate

Traditional Approach: Restrictions on
Lower Fares

SR MIT
ICAT 9%
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« Progressively more severe restrictions on low fare
products designed to prevent diversion:

= Lowest fares have advance purchase and minimum stay
requirements , as well as cancellation and change fees

* Restrictions increase the inconvenience or “disutility cost” of low
fares to travelers with high WTP, forcing them to pay more

= Studies show “Saturday night minimum stay” condition to be most
effective in keeping business travelers from purchasing low fares

* Still, it is impossible to achieve perfect segmentation:

= Some travelers with high WTP can meet restrictions
= Many business travelers often purchase restricted fares
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AT mg  The Market Segmentation Challenge

= Demand segmentation through the use of both
service amenities and restrictions:

= More severe restrictions will reduce percentage of high fare
passengers that divert to lower fares

= But, these same restrictions will reduce number of passengers
stimulated to buy lower fares

reducing revenue potential

* Objectives:

= Stimulate new demand for low fare travel

= Prevent diversion of consumers with higher WTP to lower fare
products

= Given imperfect “fences”, balance diversion vs. stimulation to
maximize revenues

= Excessive restrictions will reduce both diversion and stimulation,
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* RM system protects for Y, B demand but keeps
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BOS-SEA Fare Structure

American Airlines, October 1;

(900 0k dasg

Diversion and Revenue Loss

; MHT
ICAT &
« Given imperfect restrictions,

Price some percentage of the higher
demand segment will buy lower
fare at P2, which is lower than
their WTP.

*+ 1If 40% of those with high WTP
divert to P2, revenue is lost
(yellow area).

P1

* Inadequate restrictions, or “fare
fences”, can lead to so much
diversion that any revenue
benefits of differential pricing
disappear.

P2

Quantity

bad 7estrichion

Roundtrip | Cls| Advance | Minimum | Change Comment
Fare ($) Purchase|  Stay Fee?
458 N | 21days | Sat. Night | Yes Tue/Wed/Sat
707 M| 21days | Sat. Night | Yes Tue/Wed
760 M| 21days | Sat. Night | Yes Thu-Mon
927 H | 14days | Sat. Night| Yes Tue/Wed
1001 H | 14days | Sat. Night | Yes Thu-Mon
2083 B | 3days none No 2 X OW Fare
2262 Y none none No 2 X OW Fare
2783 F none none No First Class
13
SR VT

\CAT \ug Changing Fare Structures Worldwide

* Major shifts in airline pricing strategies since 2000

Growth of low-fare airlines with relatively unrestricted fares
Matching by!e acy carriers to protect market share and stimulate

demand

Increased sumer use of internet search engines to find lowest

available fare options

= Greater consumer resistance to complex fare structures and huge
differentials between highest and lowest fares offered

* Recent moves to “simplified” fares overlook the fact
that pricing segmentation contributes to revenues:

* Fare simplification removes restrictions, resulting in reduced
segmentation of demand

1 N
Jel blve
M * Fare Simplification Reduces Segmentation
ICAT —»< P 4

Fare |Dollar |Advance |Round |Sat. Night [Percent Non-
Code |Price  |Purchase |Trip? [Min. Stay [Refundable

18500 e = ca) = - -

B [$375 7 day | -- % 50 %
M [$250 [14 day | -- ] 100 %
Q [$190 [21 day| - s 100 %

» With fewer restrictions on lower fares, some Y
(business) passengers are able to buy B, M and Q.

* Keeping B, M, Q classes open results in “spiral
down” of high fare passengers and total revenues.

}W 4 Iﬂe for
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BOS-SEA Simplified Fare Structure
Alaska Airlines, May 1, 2004

€veryore madhgg

Roundtrip | Cls| Advance | Minimum | Change Comment
Fare ($) Purchase|  Stay Fee?
374 V| 21days 1 day Yes Non-refundable
456 L | 14days 1 day Yes Non-refundable
559 Q| 14days 1day Yes Non-refundable
683 H| 7days 1 day Yes Non-refundable
827 B | 3days none No 2 X OW Fare
929 Y none none No 2 X OW Fare
1135 F none none No First Class

edsy ot may b fly fod af The
+L(Cs

T

Impacts on Differential Pricing Model

Drop in business demand
and willingness to pay
highest fares

« Greater willingness to
accept restrictions on
lower fares

+ Reduction in lowest fares
to stimulate traffic and
respond to LCCs

+ Result is lower total
revenue and unit RASM
despite stable load factors

i ﬁu{ all  malded §J\M‘Jk,g

Eq 2000} J('O Jf?\[ and
)\ammf ﬂw\ \(nwh
befory Ky Can bwild  Capuily

§molitons

65,000
60,000 e -
1
55,000 - ||
]
50,000 .
1
45,000 \
1
]
40,000 ':
1
35,000 ki
30,000 : j
Fully Remove AP Remove Sat Remove All Remove All
Restricted Night Min Stay  Restr, Keep  Restr and AP
AP
18
el M . Factors Affecting Fare Structure
CAT.ﬁ" in an O-D Market

+ Economics 101: Demand Segmentation

= Multiple fare levels and restrictions to capture passenger WTP
= Stimulate leisure demand with low fares, but prevent diversion
from higher fares

Brand and Service Considerations

= Differences in airline products, frequency, non-stop vs. connects
Expected Demand and Future Seat Availability

= Advance bookings compared to previous year; excess capacity
Operating Costs Cmnﬂﬂ
= Have very little influence on fares in individual O-D markets
Competitors’ Fares

= Shown to have the GREATEST influence of fare structures

p o ﬂtw
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JCAT--‘}F‘ Competitive Fare Matching Decisions

» Competitive Position and Market Share

= How important is this market to the airline?
= Will we lose market share if we don't have the lowest fare?

—_—

= What are impacts on CRS and (especially) website listings? P\Oﬂf“a )

* Brand and Service Considerations

an

OrM $ prtﬁp

= Does our product and/or service pattern justify a premium? .l ‘d.
« “Strategic” Considerations
= Will failure to match low fare competitors allow them to increase
presence and steal (more) market stﬁre?
{
* Opportunity for Signaling )JW‘L doa't ld Tem gm v

= Can we reflect displeasure with this new fare through our pricing

response? L)Q' if\‘\lb Ont QF ﬂ.}( Mhﬁ

Objectives of Revenue Management

Optimal control of seat inventory &
* Requires balance of Ioad

ctor an weldgonl‘( a Fhf L@l COb’
* Fill each available sea 1 r&‘fes(lpp ss:ble
revenue:

= RM booking limits support the objective of differential pricing, i.e.,
to make consumers with higher WTP purchase higher fares

* On high demand flights, RM systems limit discount
fare and group bookings:

* Leads to slightly lower load factors, but higher yield

* On low demand flights, sell empty seats at any low
fare:

* Resuits in higher load factors and lower yields, but higher total
flight revenue

Y commited o s hodile
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2. Revenue Management

* Two components of airline revenue maximization:

Differential Pricing:
= Various “fare products” offered at different prices for travel in the
same O-D market
Revenue Management (RM):
= Determines the number of seats to be made available to each
“fare class” on a flight, by setting booking limits on low fare seats
* RM takes a set of differentiated prices/products and
flight capacity as given:

= With high proportion of fixed operating costs for a committed flight
schedule, revenue maximization to maximize profits

Gl WIT
ICAT 0%

Revenue Management Approaches

EXAMPLE: 2100 MILE FLIGHT LEG CAPACITY = 200

NUMBER OF SEATS SOLD:
FARE AVERAGE YIELD LOAD FACTOR REVENUE
| CLASS  REVENUE  EMPHASIS EMPHASIS EMPHASIS |

¥ $420 20 10 ;7
B $360 23 13 13
H $230 22 14 L
v $180 30 55 5

Q $120 15 68
TOTAL PASSENGERS 110 160 136
LOAD FACTOR 55% 80% 68%
TOTAL REVENUE $28,940 $30,160 $31,250
AVERAGE FARE $263 $189 $230
YIELD (CENTS/RPM) 12.53 8.98 10.94

|
&dq,n ﬁli! “-ﬂb
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Typical 3rd Generation RM System

* Collects and maintains historical booking data by
flight and fare class, for each past departure date.

* Forecasts future booking demand and no-show rates
by flight departure date and fare class.

» Calculates limits to maximize total flight revenues:

= Overbooking levels to minimize costs of spoilage/denied
boardings

= Booking class limits on low-value classes to protect high-fare
seats

* Interactive decision support for RM analysts:
= Can review, accept or reject recommendations

ST miT
Third Generation RM System
ICAT -4 y
e R 2
. RMDatat
Revenue Historical No Show Actual Bookings and
Data Bookings Data Bookings / [ Can;:eﬂa!lons
~ AY
Sason
\
Forecasting Reservatlons/
Models Mivantory
System
EJ
Booking Limit Overbooking L~ "\ /’
Optimization Model -
Booking Limits
AM Models

25
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Revenue Management Techniques

= Fare Class Mix (Flight Leg Optimization)

= Determine revenue-maximizing mix of seats available to each
booking (fare) class on each flight departure

* Overbooking

= Accept reservations in excess of aircraft capacity to overcome
loss of revenues due to passenger “no-show” effects

* Traffic Flow (O-D) Control (Network RM)

= Further distinguish between seats available to short-haul (one-
leg) vs. long-haul (connecting) passengers, to maximize total
network revenues

= Currently implemented by most advanced and largest network
airlines

Sl flow costs fickly

wrr
CAT g Single-Leg Seat Protection Problem

flac in afual

Bh -Ewr G Gl oot
Bos~EwR =SFA—Gotct

= Given for a future flight leg departure:

= Total remaining booking capacity of (typically) the coach
compartment

= Several fare (booking) classes that S@L@Wf
seats in the compartment

= Forecasts of future booking demand by fare class between
current DCP and departure

* Revenue estimates for each fare (booking) class

* Objective is to maximize total expected revenue:

* Protect seats for each fare class based on revenue value, taking
into account forecast uncertainty and probability of realizing the
forecasted demand

28




Serially Nested Buckets

‘&LQF et

Cel MIT

ICAT 2k EMSRb Seat Protection Model
'CABIN CAPACITY= | 138
AVAILABLE SEATS = | 135
|

'BOOKING |AVERAGE

|SEATS | FORECAST DEMAND |JOINT  BOOKING

CLASS  |FARE __[BOOKED MEAN _ |SIGMA _ [PROTECT LMIT
Y s 60| 0 L A 6\, 135
M 8 550 0 17 8 23 ™D 129
B s a0 o ol 6| Ty 12
v s 310 0 22 9 62 98
Q s 220 0 27 10 95 73
L 's 140 o > 4 ‘ 40
""" SUM SN S B T [ I >

I |

I e ¢

(eject T People

2

—— Thok at cutlo

of ned el
el fo be
thal (orkal.
Sonepn v

by ha!rsea}

L BL1 =Cap } Protected for class 1 from class 2,3,...,N

\
09{“ —
( "‘5 BL2 B Protected for classes 1 and 2 from

‘U’\{" class 3,4,...,N

BL3
29
&0 Wi Dynamic Revisi d Interventi
i@AT—-*" Yy c ISion and Intervention

for lowest failp

= RM systems revise forecasts and re-optimize
booking limits at numerous “checkpoints”:
* Monitor actual bookings vs. previously forecasted demand

* Re-forecast demand and re-optimize at fixed checkpoints or
when unexpected booking activity occurs

= Can mean substantial changes in fare class availability from one
day to the next, even for the same flight departure

* Substantial proportion of fare mix revenue gain
comes from dynamic revision of booking limits:

= Human intervention is important in unusual circumstances, such
as “unexplained” surges in demand due to special events

Revision of Forecasts and Limits as
Bookings Accepted

31

[CABINCAPACITY=_ |

AVAILABLE SEATS =

BOOKING | AVERAGE |

SEATS _ FORECAST DEMAND JOINT __ |BOOKING

CLASS FARE

BOOKED MEAN _ [SIGMA  PROTECT LIMIT

57 s 670, 5| 5 63
M $ 550 5 7 19 58
B I$ 420 2] 27 aa
Vo § 310 5 40 36
Q '$ 220 6 63 23
L $ 140 4 0
sum__ \n'i e ‘
‘X("[ "
‘ﬁq)‘ bihb
Higher than expected Q

bookings close L class
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Frequent Flyer Award “W-Class”

CABIN CAPACITY =
AVAILABLE SEATS =

BOOKING AVERAGE
CLASS  FARE

670

420

LR AR T A 2

140
$50

sro<wmz=<

310

135
135
SEATS FORECAST DEMAND  JOINT
BOOKED MEAN SIGMA PROTECT
0 12 7
0 17 8 23
0 10 6 37
0 22 9 62
0 27 10 95
0 47 14 158
0 135

Valse  ad 6 ﬁgg‘m}

BOOKING
LIMIT

-23 eé.e‘t ﬂ‘ﬂ/

Awords
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CAT g Current State of RM Practice

* Most of the top 50 world airlines (in terms of revenue)
have implemented 3rd generation RM systems.

* About a dozen leading airlines have implemented
next generation Network “O+D control” RM systems

= Further distinguish between seats available to local versus
connecting passengers, based on total revenue contribution

* Need to modify RM systems for new fare structures

= Existing systems, left unadjusted, generate high load factors but
do not maximize revenues

* Many airlines are currently using manual overrides

= Current research into forecasting of passenger choice and
willingness to pay, to prevent “spiral down” and increase revenue

34

oA pegle abad vabatio,
b (e post avaible 3 wetks in gdvaned




Airline Pricing and Competition

Prof. Nancy L. Rose
16.71J1.232J/15.054J
The Airline Industry
September 27, 2010
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Airline Pricing and Competition

l. Basics of airline price determination
— Profit maximization and price determination
— Demand: Factors affecting passenger choice of air carriers

ll. What do airline price structures look like, and why?

lll. The role of competition
1. On average fares Me‘m
— Airport market structure: hub premia
— Route market structure: actual & potential competition
2. On fare structure J to*r!bd}(on
— Stochastic demand/revenue management
— Price discrimination/price dispersion

3. And fees: “Add-on Pricing”

(5]

Airline prices are determined by profit-
S st maximizing carriers
Who optimize with respect to

* Demand

— Which is stochastic and varies across potential customers
- Costs heteapreas

— Passenger and Flight-level costs

— Capacity (ggpggynily costs)
— Route level costs
— Network characteristics

+ Competitors’ expected responses

0ligopely f
@o%@:ﬂ@l Lorpo Lfm

PQJ(‘O(\{ @?‘tcmj

Airline Pricing and Competition - 27 September 2010

==z  Price Determination Analytics
Profit Maximization implies:
Choosing price, P, or price distribution, g(p), to maximize profits:
n=P*D(P) - C(D(P)) for a single uniform price
At the optimum, marginal revenue = marginal cost

SI{P) 0 P-MC

1 = 25 wsanar $1091, con shrublyie 596

p-c_
P p Pr(ualoﬂemd atpis scld) ay

I'r.~r ibution of prices g(p); see Dana (1889b)

where MC =marginal costof additicnal passenger (capacity + operating)
£, = demand elasticity for this aidine w.rt. own price(s)
c= i ing cost of additi 9
A = shadow cspacnty cost of additional seat

prue
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Price Determination Analytics

+ Profit-maximizing prices increase with

— Level of marginal costs, including “effective marginal cost oka

capacity”

— Consumer willingness to pay/inelasticity of demand

— Competitors’ prices (through elasticity term, assuming prices
are strategic complements) 1

+ Profit-maximizing price may not be uniform IF f/ W&,
Soll

— Firms have market power (not perfectly competitive) i
— Customers vary considerably in willingness to pay v
— There is an effective (& not too costly) customer /

segmentation mechanism

~CanY cesell Fldat

o

Demand Determinants

Passenger share on route j for airline i is a function of
own and competitors’:

+ Price(s)

+ Frequency of service and schedule
- departure time, elapsed travel time, flight frequency, flight share

+ Quality of service and products offered
- reliability (on-time)
— airport and in-flight service amenities
- restrictions on discount fare products

« Airline brand quality

— loyalty programs (FFPs), reputation
— route structure from passenger home airport

i Il. What do airline price

structures look like?

Most-expensive domestic routes

One-way fare, based on price per mile’

Distance Passengers

- (milesy poer day Average fare  Price ner mile g
Boston-Philadelphia 280 484 $342 5122 t‘ﬂoﬁl' e,{)h%l‘e‘
Hartford, Conn.-Washington, D.C. 326 189 5324 $0.59 ]
Boston-New York 200 2968 5196 5098 ( OULI'E, idl
Portland, Ore.~Seattle 129 461 $125 5097

v/
Chicago-Cincinnati 264 399 $240 5091 Coun '}\f E
Least-expensive domestic routes M now
Boston-Leng Beach 2602 330 3169 $0.06 S ;,
Ft. Louderdale, Fla.-Long Beach 2,327 232 $158 $0.07 thco
Ft. Lauderdale, Fla-Seattle 217 334 5196 $0.07 [J ( h
: 7 : pars shald Loo

New York-Oakland 2576 326 3190 $0.07 :
New York-San Jose 2565 320 $200 $0.08

Jon = Wateh 2010

Sourca: Dapantmant af Transpsrtatian 7

el

And it isn’t all distance.....

e
iy

Prices across similar distance OD markets. 2010 Q1

e Price Per
Market Distance Pax/day Mean i
Mile
Fare
Boston-New
York 200 2,968 $196 $0.98
Miami-Tampa 204 232 $151 $0.74
NY-Syracuse 209 253 $131 $0.63
LAS-Long
Beach 231 425 $89 $0.39
Boston -
Philadelphia 280 484 $342 $1.22
“Source: Wall Stieel Joumal calculations Trom DOT DOTH, T070; a7

Airline Pricing and Competition - 27 September 2010




e 4 flights may be less costly than 2—
" for the passenger, not the airline

+ Boston — Detroit: Northwest

$686 in 2007; $457 in $2008; $330 in 2009 (3 weeks AP)
— Depart: Mon, Oct 18, 6 am, Northwest flight 1831
— Return: Wed, Oct 20, 4:58 pm, Northwest flight 332

L L e T e e ey

« Boston — Chicago (via Detroit): Northwest
$357 in $2007, $411 in 2008; $200 in 2009
— Depart Mon, Oct 18, 6 am,
* Northwest flight 1831 BOS-DTW
+ Connect: Northwest flight 1237 DTW-ORD
— Return Wed, Oct 20, 1:46 p.m
+ Northwest flight 1421 ORD-DTW

+ Connect: Northwest flight 332 DTW-BOS 9

e

Prices Vary Across Passengers
on a Given Carrier-Route

+ Within OD markets, airlines offer a wide range
of “fare products” at different price levels with
different amenities and restrictions

* Prices may be lower for products with higher
production costs; for example, round-trip v.
one way purchases

10

-2 Round trips may cost less than a one
way trip with the same flight

Boston — DTW Northwest One-way (3 wk AP)
$811in 2008; $524 in 2009; $579 in 2010
Oct 26: BOS - DTW Northwest 371
$330 in 2008
$591 in 2010 (DL)
RT fare with return November 1 (Saturday night stay)
$299 in 2010 (DL)

RT fare with return on Oct 28:

Nonstop carrier on route: Northwest (DL in 2010) n

e \
- peaople don't lmw/ Jon{ waat to Gend  each ]L('m(,
Airline Pricing and Competition - 27 September 2010

Tl But not always....

Boston — ORD United

Oct 26: BOS-ORD UA 527 (6:55 a.m.)
One-way $89 ($104 on USAIR 6439 code-shared)
$109 in 2010 ($127 on USAir or CO code-share)
€591
Roundtrip with return on Oct 28, UA #540 (4:05 pm):
$179 RT ($219in 2010)

Nonstop carriers on route: AA, UA, Jet Blue




) Airline price variation is substantial,
. but has declined in recent years

+ Across passengers within a carrier-route

—Price dispersion across passengers on a carrier-
route increased considerably over post-
deregulation period

+ By mid-1990s, expected difference in fares paid by 2 randomly
selected passengers on a route approached 50% of the mean
fare on the route

—Price dispersion has been falling since 2001
+ About 20% lower than peak dispersion levels
+ Across airporis and routes

—Average fares across most expensive and least ﬁ)f‘
expensive top 50 airports have converged since
mid-1990s peak difference

m‘ @
A # oot
ﬂnubg-\-

BT Disparity in Average Airline Prices
(distance-adjusted) across 50 Largest Airports
t apnernl faz Lew)s 1984-2007
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Airport Fare Premium vs. National Average
2

Source: Botenstein and Rose, 2008

lq{mwlé

Airline Pricing and Competition - 27 September 2010

Vo e o [oF owr Tine

= Within (Carrier-) Route Fare Dispersion
. Increased with Deregulation,
But Has Declined Post- 2001

Figure 5. and ” Price . 19792007
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“==  The observed price structure is
complex

« Airline prices vary substantially
— Across airports, routes, and passengers

+ Often in ways that seem inexplicable (to travelers)
— Differences in yields across routes
— Hidden City Fares
— One-way v. Round-trip Fares

* How much is explained by competitive factors?

— Economists have developed extensive empirical analyses of pricing
patterns

— Particularly around competition and demand elasticities

16




Y A variety of possible contributors

PRICE-O-METER

ITION PASSEMGERS OPERATING
Fllses  Business fliers CO3TS

LONG ROUTES
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""" Competition at the Airport Level Matters

+ Airport market structure—not just route competition—
has an important effect on average fares

* This is particularly true at hub airports: .

—Economically and statistically significant hub
premium, even after controlling for route
characteristics and competition (e.g., Morrison and
Winston, 2000)

Airline Pricing and Competition - 27 September 2010

e =

Q1: How does competition affect average fare
- levels?

Can we make sense of these (seemingly anomalous) patterns?

+ Few airline markets are perfectly competitive, even with multiple
carriers
— Most markets served by a small number of firms, who recognize
that their actions affect market outcomes
- Airline service is a differentiated product: consumers may not view
different flights as identical products, even on the same carrier-OD
market pair.

— Firms interact repeatedly, over time and across markets

+ Economic theory of oligopoly behavior suggests many possible
outcomes (“Folk Theorem™)

+ Econometric analyses help to assess the most important
competitive determinants
- Nature of competition is essential
- But is it actual or potential competition?
— How does identity of competition matter?

‘*5'04‘5, f“l"’@'&b

) P Hub Premia Estimates
Large hub-large hub : .34
(.09)
Large hub - medium hub .33
(-09)
Large hub - nonhub .03
(-11)
Medium hub-medium hub .33
(-09)
Small hub- small hub -.01
(.16)

Estimated premium for In(fare) relative to nonhub-nonhub
markets. Standard errors in parentheses.  —————

Source: Morrison & Winston, 2000
D | 20
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. .-__~-f:,:./ Interpretation of airport hub premia

Ongoing debate over interpretation

- Some evidence that hub premia have declined
somewhat in recent years

Do they result from:
— Market power (enhanced by FFPs)

— Product quality differences:

» Hub markets have more frequent service than non-hub (can
control for this; premium persists)

* Hub carrier prodyces more desirable product (FFP awards)

— Business/fare mix ¢ l?d}."& hU’M% - L} g M“'ﬁ* 0
* Lederman (2007 & 2008) First two matter, and
interact considerably: extensions to FFPs through
alliances increase demand and prices on the most
affected routes (dominated/hub airports) 21

- Jom}mlt avellne p bt of xffgq/
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== |dentity of competitors matters at least
as much as the degree of competition

« Carriers exhibit substantial heterogeneity in
costs

+ Low-cost competitors tend to produce the
largest fare reductions on routes
~ ANECDOTALLY

+ Regression evidence suggests this can be
huge
—Morrison & Winston, 2000

23
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4 important

ey Competition on the route also is

Rich economics literature on this question, with
qualitatively similar results across studies

+ Adding service by a second airline on a
monopoly route reduces fares on the route by
about 8%, all else constant

» Adding a third competitor reduces fares another
8%

+ Not much effect beyond the third

Source: Borenstein, Journal of Economic Perspectives, 1992
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i Southwest Entry into Providence Markets
Fare and Passenger Trends in 14 Providence Markets
Before and After Entry by Seuthwest In October 1996
Vit s
Lo v
100
4
nm
Lo ¥ Passengers per Day ‘
IIME
—+— Average Fare
Tas
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e !5’[ Q
100 Lt V'/M“d i
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Average Fares Over Time in 14 Providence

g Markets Entered by Southwest
$196
| FN{\F_/‘:% - slﬁﬂ
1 SN .
S F - N ‘
1] \; i
g i
2 $104
—— City Pairz served by Soutlnvest
—#— City Paus not sexrved by Southwes
9513 9514 9611 9612 9613 9614 9711 9712
Year/Quarter
25
“w= Should Potential Competition Matter?

W

These are firms that could enter, but haven't yet

Classical Economics Models say “No”:

- If market participants are symmetrically informed and
positioned, pre-entry pricing behavior won't affect
post-entry game.

* Incumbents would sacrifice short-term profits by
reducing price in anticipation of entry, even if they
know prices will be lower after entry

* Incumbents therefore should price to maximize profits
given actual competition, deal with entry if/when it
occurs

Airline Pricing and Competition - 27 September 2010
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Competitor Effect Estimates
Morrison & Winston, 2000

Number of legacy carriers on

route (.01)
Number of low-fare carriers on -.06 ‘ fgq
route (.06)
Southwest on route -40
(-03)
Southwest on adjacent route, not -10
this route (-02)
Low-fare carrier on adjacent =10
(.02)

route, not this route
rout: f'a 51’"/{?18

Estimated premia in In(fare). Standard errors in parentheses. + 26
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“#=2  Should Potential Competition Matter?

Game theoretic and behavioral models say “Maybe”

+ Game theory: Incumbents may be able to deter entry or reduce

scale of entry by pre-entry price reductions
*  Asymmetric information/signaling:

lower prices credibly signal less profitable entry

OR Altered payolfs:

lower prices today increase customers attached to the incumbent,

reducing entrants

+ Behavioral models: Consumer perceptions of “fair” pricing may
constrain pre-entry price behavior

+  Ifconsumers interpret significant price reductions post-entry as
evidence of “unfair” high prices, and shift to entrant, incumbents
may reduce prices in anticipation of entry

28
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===  Behavioral economics: “Fairness” in
pricing may constrain firms
- Prices that seem arbitrary may be interpreted by
consumers as “unfair”

— Prices across OD markets that appear unrelated to distance
or operating costs

— Prices that are lower for products with higher production
costs: Hidden city” fares, round-trip v. one-way fares

— Lower prices on the same route post-entry: either by entrant,
or incumbent price matching of entrant low price: do these
signal “exploitation” by incumbent before entry?

« Consumer response to “unfair” prices may constrain
optimal price paths (e.g., Rotemberg, 2005)

=>Firms may reduce prices in anticipation of possible entry
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Given the ambiguity, what'’s the
evidence on potential competition?

Econometric analysis:

« Adding a potential, but not actual, competitor reduced
average fares by no more than 1% - 2% through
1980s, early 1990s (Borenstein, 1992)

+ Morrison and Winston, 2000: Low-fare carrier
potential competition (presence at endpoints or
alternate airports) reduces prices by 8-10% even when
not present on route

. Incumbents May Cut Fares Well in Advance
R of Credible Potential Entry

Goolsbee & Syverson, Quarterly Journal of Economics
(2008)

Look at airport pairs when Southwest enters 2" airport but
does not enter the route.

Incumbent average fares are:

» 10 to 14 % lower as much as a year in advance of
Southwest's entry into second airport

. 17-22% lower after Southwest enters 2" airport, but not
route

- 22-29% lower after Southwest enters the route -

Effects are huge (maybe implausibly so?). Suggests
research opportunity.

B Airline Pricing and Competition

1. Competition and Average Fare Levels

2. Competition and Fare structur
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Airline Pricing and Competition - 27 September 2010

3. The Rise of Fees
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= Competition affects Fare Structure
= as well as Fare Levels

- Airline markets exhibit considerable dispersion in
fares el
— Across routes (on yield / rpm basis)
— Across carriers on a route
— Across customers of a given carrier on a route

+ Recall the time pattern of within-route price
dispersion-- increasing over time until 2000, declining
since then

- Why? Possibly LCC penetration (different pricing model)

w
o

R And by price discrimination

+ What is price discrimination?

— George Stigler: Differential mark-ups of price over MC, based on
consumer heterogeneity in price- or quality- sensitivity (“demand
elasticities”)

— This facilitates identification of price discrimination across

differentiated products !
- Many pricing institutions seem intended to segment demand &gwlﬁw}wﬂ

along willingness-to-pay or elasticity lines, hard to reconcile with
stochastic demand management

— Advanced purchase, Saturday night stays: “Single best restriction
of them all” .

— Initiatives to make discount tickets less attractive to business flyers
(reduced exchange option, fee for standby, etc): reduce arbitrage
opportunity across fare classes.

— Limited by competition with LCCs that don't impose similar
restrictions

1
gkt e able b £
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Airline Pricing and Competition - 27 September 2010

i Fare dispersion is implied by stochastic
demand management ...

Stochastic demand management models
- Revenue management key given stochastic nature of
demand, non-storable output, and fixed short-run capacity
+ Professor Belobaba will cover this in detail
- Theoretical economic models: e.g., Dana, RAND, 1999a, b.
« Carriers fix prices and inventory in advance
+ Low-price seats sell first. High-price seats sell last, and only if
demand for that flight turns out to be high
- These models predict that different passengers on a given
flight may pay different amounts for their tickets—and
usually have a more precise set of predictions about the
relation between prices and probability of sold-out flight,
order of ticket sale, etc.

: h—-—/ Empirical evidence suggests competition
may increase price dispersion
+ Competition tends to reduce low-end-fares by more
2cuce low-enc1ares.

than high-end fares

+ Price dispersion appears to increase with competition
on the route (e.g., Borenstein and Rose, 1994, Stavins,
2001).

— Duopoly and competitive routes have more price dispersion than
monopoly routes

— Asymmetric duopoly has less price dispersion than symmetric
duopoly (looks closer to monopoly)

+ Consistent with significant price discrimination on
“brand loyalty” as well as overall willingness-to-pay




Price Dispersion and Competition

R in the 215t Century
+ BUT: Recent economics paper (Girardi & Hale, 2009) ' |
suggests that entry onto routes may decrease rather F{ ( ﬂﬁ /(0%
than increase price dispersion P l
resutts

—Perhaps a result of the type of entry: More LCC
entry in past decade. LCC such as Southwest and

Jet Blue have different business, pricing models.
—How much is this effect? (Explanation in the paper

doesn’t quite work)
—The jury is still out....
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S Airline Pricing and Competition

"

Q1: Competition and average fare levels

Q2: Competition and Fare structure
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. Price Dispersion and Competition in the 21st
S Century: ll- The Internet

* Interesting new work in this area (Bill Brunger,
Steve Wiggins, and others): More on this in a

couple weeks
—Internet may reduce search costs, leading to more
intense competition and perhaps compressed fare

distributions?
—The end of price dispersion???
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Cee  Q3: Does Competition Increase or Limit the
Use of Fees?

Add-on pricing, fees, and obfuscation

Internet-induced pricing transparency may change market
dynamics—but also firms’ strategies

Recent economic models & empirical work suggest that firms need
not be passive when technology, such as internet search sites,
Intensify competition by increasing pricing transparency
—and it probably isn't optimal for them

When customers with high willingness to pay for “add-ons” have
high search costs, firms may use “hidden” add-on prices as
additional price discrimination tool

Competition may not erode these add-ons, as making add-on
prices transparent can be costly and increase sales to “cheap”
customers more than sales to “high price” customers

See Ellison, 2005; Ellison & Ellison, 2009; Ellison & Wolitzky, 2009
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The Rise of Airline Fees & “Add-on Pricing”
The Competitive Response?

“Big busmess nasty business
In 2009 alone, airlines generated $7.8 billion from ancillary fees, largely
from checked bags. That's a 42% increase over the previous year. And
while that growth rate is unsustainable over the long term, no one expects

the industry to throttle back on its newfound reliance on fee revenues.” -
USA Today 7/8/2010

e
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In the second quarter of 2010, airlines collected $2.1 billion in ancillary fees,
which include charges for checked bags, ticket changes, pet transportation
and other fees, according to the Bureau of Transportation Slahsltcs CNN
9/22/2010

“For airlines, one huge advantage of fees is that they don't show up in most
reservation systems when consumers are shopping for airfares. That's
because airlines aren't required to advertise fees that only certain
customers will pay, like those checking baggage. As a result, head-to-head
price comparisons at booking sites like Expedia.com, Travelocity.com and
Orbitz.com become more difficult, and prices listed in travel-agency
computers won't tell the whole story. What's more, low teaser rates can lure
fliers, even if the ultimate cost of the travel is higher.” -s. McCartney, wsJ, 37372009
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Fee Comparisen:
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A sampling of the
variety of fees in
2009
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A bit of the variation in fees for booking
seats- & when they are disclosed

Airfan | Continental [ Frontier | JetBlue | Spirit | United E USAin'fays
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:‘:g';”jfr_"fﬁh Exitandbulke  Firstloorrows  WAGRC WHERL WHERE WHERE
mn“-tv. xm“ head rows fom— Rows2t25and  Back TS, 8 First few Alsie or window

i POORTY EOARDING? Lhe exit rows CCONORIY 1OWS seat in first
WHERE BOARDING? No PRIGRITY Lrows,SIE ey several rows of
Anyseatoathe  Ng kT BOARDING? Exil rows, 52 U BOAKDING? ceach
plane X " o No

WHEN YO BuY During check-in PRIORITY : PRIORITY
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For mmim During ticketing Duning ticketing
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WHIN TO BUY
During ticketing “Ail prices gre per fught segment and are generally based or the length of the fight.
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-, Policy Response: DOT Notice of Proposed
S i Rulemaking, June 2010

+ B. Baggage and Other Fees and Related Code-Share Issues
A. Require U.S. and foreign air carriers that maintain a website
accessible to the general public to prominently disclose on the
homepage of such website any increase in the fee for checked or carry-
on baggage or any change in the free baggage allowance for checked or
carry-on bags.

B. Require U.S. and foreign air carriers that issue e-ticket confirmations
to passengers to include information regarding their free baggage
allowance and/or the applicable fee for a carry-on bag and the first and
second checked bag on the e-ticket confirmation.

.

C. Require U.S. and foreign air carriers that have a website accessible to
the general public to disclose all optional services that have fees to
consumers through a prominent link on their homepage that leads
directly to a listing of those fees.

+ D. Request comment on requiring carriers to provide up-to-date
information on all ancillary fees to global distribution systems to make
sure the information is available to both Internet and “brick and mortar”
travel agencies.

44
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= Current Policy Debate

ATA opposes DOT rulemaking to require “full fare
advertising,” purchase site disclosure of ancillary
fees, and required provision of fee data to GDS
(distribution systems) as unnecessary, overreaching,
or both : '

Airline passenger groups filed their response to NOPR:

IAD AS HELLDAY!

SEPTEMBER 23, 2010

Stay Tuned!
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AIRLINE OPERATING COSTS AND
PRODUCTIVITY MEASURES

Dr. Peter P. Belobaba

16.71J/1.232J/15.054J/ESD217J
The Airline Industry
September 29, 2010

US DOT Form 41 Operating Cost Database
= Alternative cost allocation schemes
* Functional cost categories and typical breakdown
= Legacy vs. LCC cost trends by category

* Flight Operating Costs

* Comparisons across aircraft types

* Total costs vs. unit costs
* Comparisons across airlines

* Airline Productivity Measures

= Aircraft productivity and impacts on block-hour costs
= Employee productivity trends
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ICAT DOT Form 41 Database

; ;T o .
ICAT n Administrative Cost Breakdown 2010 Q1

cost data reported to the DOT by US Major airline

= Data is reported and published quarterly for most tables
= Detail of reporting differs for different expense categories
+ Aircraft operating expenses by aircraft type and region of
operation
+ Other expenses more difficult to allocate by aircraft type

- ot
~J

* Cost categorization schemes differ, but all are
affected by accounting and allocation assumptions
= Administrative cost categories — financial reports

= Functional cost categories — airline cost and productivity
comparisons

* Form 41 contains traffic, financial, and operating
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Functional Cost Categories

* Aircraft operating costs
= Expenses associated with flying aircraft, also referred to as “Direct
Operating Costs” (DOC)
+ Aircraft servicing costs
= Handling aircraft on the ground, includes landing fees
« Traffic service costs
= Processing passengers, baggage and cargo at airports
* Passenger service costs
= Meals, flight attendants, in-flight services
* Promotion and Sales costs
= Airline reservations and ticket offices, travel agency commissions
» Other costs, including:

= General and administrative expense
= Depreciation and amortization

mir P! 4 .
ICAT ~\oug Activity Drivers by Functional Category

Aircraft Operating Costs
= Per Block Hour (for example, $3300 for 150-seat A320 in 2010)

Aircraft Servicing Costs o0t (loge © Joor

dpta
= Per Aircraft Departure (average $1200)
Traffic Servicing Costs
= Per Enplaned Passenger (average $16)
Passenger Servicing Costs
= Per RPM (average $0.012)
Reservations and Sales Costs
= % of Total Revenue (average 9%)

~
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Other Indirect and System Overhead Costs
» % of Total Operating Expense (average 12%)

J[‘ran.a?of‘% g} ld}e((, h‘la‘%&lm«j

Functional Cost Breakdown 2010 Q1
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Airline Operating Cost Breakdown
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» Adapted from Form 41, used by Boeing, MIT (and
Aviation Daily) for more detailed comparisons

FLIGHT (DIRECT) OPERATING COSTS (DOC) = 50%

» All costs related to aircraft flying operations

+ Include pilots, fuel, maintenance, and aircraft ownership
GROUND OPERATING COSTS = 30%

+ Servicing of passengers and aircraft at airport stations

+ Includes aircraft landing fees and reservations/sales charges
SYSTEM OPERATING COSTS = 20%

+ Marketing, administrative and general overhead items

+ Includes in-flight services and ground equipment ownership

» Percentages shown reflect historical “rules of
thumb”. -
T
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World Airline Operating Cost Breakdown US Legacy and Low Cost Airlines
%:cm.ﬁ‘?‘ perating CAT ek gacy
ICAD OPERATING COST CATEGORIES 1992 2002 s
26 (" Network Legacy Carriers ) é Low Cost Carriers 3
Direct Aircraft Operating Costs 440 491 540 ™ -~ ™~ o
Right Operations (Totzl 7
Hﬁ Crew e T 2% gg!% ;‘g‘g AA - American Airlines WN - Southwest Airlines
%ﬂm 15’, '2? 2;:: UA - United Air Lines B6 - JetBlue Airways
asdoekierie oo o - - DL - Delta Air Lines (incl. NW) FL— AirTran Airways
Indirect Operating Costs 6.0 509 .0 CO - Continental Airlines F9 - Frontier Airlines
User charges and station expenses .
Laﬂngm:;ﬂwamdwgw %g %_‘g '—%28 US - US Airways (incl. HP) VX - Virgin America
Otrer 133 130 124
Passenger senvices 108 103 9.3
Ticketing, sales and prometion 16.4 107 9.1 L _/ N _/
Ceneral, administrative and cther 1.6 129 1.4
+ Legacy group carried 67% of + These airlines carried another
total US airline traffic in 2009, 17% of total US traffic (RPMs).
g 10
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USD per RPM
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o oA Flight Operating Costs

* Flight operating costs (FOC) by aircraft type:

* Reflect an average allocation of system-wide costs per block
hour, as reported by airlines for each aircraft type

= Can be affected by specific airline network or operational patterns

* Collected by US DOT as Form 41 aperating data from airlines

* Typical breakdown of FOC for US carrier:

CREW: Pilot wages and benefits

FUEL: Easiest to allocate and most clearly variable cost

MAINTENANCE: Direct airframe and engine maintenance cost,
plus “burden” or overhead (hangars and spare parts inventory)

OWNERSHIP: Depreciation, leasing costs and insurance

Wart ts Compdre  4he at'irf!aﬂ. fo qnaﬂu

Comparison of FOC Across Aircraft
Types

J@ﬂ
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* All else being equal, larger aircraft should have
highest flight operatifig cost per hour, lowest unit
cost per ASM:

= There exist some clear economies of aircraft size (e.g., two pilots
for 100 and 400 seat aircraft, although paid at different rates)

= Also economies of stage length, as fixed costs of taxi, take-off
and landing are spread over longer flight distance

= But, many other factors distort cost comparisons:

= Pilots paid more for larger aircraft that fly international routes

= Newer technology engines are more efficient, even on small
planes

* Reported depreciation costs are subject to accounting
procedures

= Aircraft utilization rates affect allocation of costs per block-hour

MiT ;
AT < Example: Airbus 320 (avg. 150 seats)

* Costs per block-hour 2005 2007 2010

CREW $ 470 § 454 § 573
FUEL $1327 $1713 $1433
MAINTENANCE $ 524 $ 576 $ 692
OWNERSHIP 70 $ 570 $ 604
TOTAL FOC $2891 $3313 $3300

* Based on reported average stage length and block-hr
daily utilization (weighted averages):
= Different stage lengths and utilization by different airlines result in
substantial variations in block-hour costs for same aircraft type
= Also, differences in crew (union contracts, seniority),
maintenance (wage rates), and ownership costs (age of a/c)
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FOC Selected Aircraft Types 2010
ICAT —r& yp
Aircraft SEATS | FOC/ Foc/ sA:aerage (U;lillzf(tlon
- oy ge OCK-
Type Block-hr Seat-hr (i) hestay)
DCS-30 100 $3,272 $32.72 486 7.9
A319 127 $3,049 $24.01 876 11.2
737-300 135 $3,595 $26.62 573 8.9
757-200 180 $4,486 $24.92 1429 10.2
A330- 277 $7,093 $25.61 3724 11.6
200
747-400 381 $9,451 $24.80 4755 11.7
2
7
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CAT g Total Operating Costs vs. Unit Costs

* Total operating costs increase with size of airline,
aircraft size and stage length
* Increased output (ASMs) leads to higher total operating costs
= Bigger aircraft cost more to operate (per block hour, per flight)
= Longer stage length means more fuel burned, more pilot and
flight attendant hours

* But, due to high fixed costs, airlines should have
economies of scale in unit costs (in theory):
= Larger aircraft should have lower operating costs per seat and
per seat-mile (ASM)
= Longer stage lengths should lead to lower unit costs

» Larger airlines with bigger aircraft flying longer stage
lengths should have lowest unit costs.

X liorld ficles
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AT 4 Aircraft Productivity

Aircraft “utilization” measured in block-hours/day:

= Block hours begin at door close (blocks away from wheels) to
door open (blocks under wheels)
= (ate-to-gate time, including ground taxi times

Productivity measured in ASMs per aircraft per day:
= (# departures) X (average stage length) X (# seats)r\

Increased aircraft productivity achieved with: t

= More flight departures per day, either through shorter turnaround
(ground) times or off-peak departure times

= Longer stage lengths (average stage length is positively
correlated with increased aircraft utilization = block hours per day)

= More seats in same aircraft type (no first class seating and/or
tighter “seat pitch")
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e MIT AIRCRAFT PRODUCTIVITY
ICAT < (ASMs per aircraft-day)

NLCs use bigger aircraft (and longer stage lengths ) to achieve higher
ASM/day, despite lower aircraft utilization rates.

ASM/AC Day(ASMs)

800,000 T
[ 750,000 1
700,000
650,000 gt
600,000
550,000
500,000
450,000
400,000
350,000
300,000
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ASMs
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: MIT Change in Utilization and Stage Length
CAT - by Carrier 2000 to 2006
= BACDNy 2000 -> 2008 (Hows)
3 wa —_—
i "o W’;ﬂ 4
= j‘s\,w

S (Mma)

0 NLC2000 @ NLC2008 © LOC2000 # LOC2008

nreast stage [en,gh-" fo T vhilizabipa
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CAT B 4 Example: Airbus 320 Productivity 2005

Airline :E?his ﬁ?::; E:a:%eth Seats | ASMs
Day
Northwest 3.6 9.3 957 148 513,513
(Base)
United 3.9 1.2 1116 146 639,801
(+25%)
JetBlue 4.0 13.7 1358 157 861,627
(+68%)
rr'
A 2]
(gh ¢ lass !
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CAT g A320 FOC per Block Hour 2005 and 2007 ICAT g Employee Productivity
Airline Crew Fuel Maintenance Ownership Total ¢ Measured in ASMS per employee per periOd
Og Northwest| $750 | $1256 $597 s813 saz18 JaN \)M\*\(Jf M « Aswith aircratft, employee productivity should be
United $478 | s1241 $539 5436 52694 o ‘mg higher with:
e TR RETIIT T 7T T ho* PM = Longer stage lengths (amount of aircraft and traffic servicing for
L%\? each flight departure not proportional to stage length)
(Q{DQ = Larger aircraft sizes (economies of scale in labor required per
Airline Crew Fuel Maintenance Ownership Total seat for each llight depanure)
* Increased aircraft productivity due to shorter turnaround times
Northwest $540 51659 564 $554 $3317 (more ASMs generated by aircraft contribute to positive employee
() ’\ (-28%)" | (+32%) (-6%) (-10%) (+3%) productivity measures)
Yt el Qb IR v a1 * Yet, network airlines with long stage lengths and
large aircraft have lower employee productivity rates
JotBlue $428 | $1676 $338 $431 $2872 L
(+18%) | (+45%) (6%) (-11%) w2y | — ONL \IOU }'thf}
29 Luaﬂ.« A . == It
N ! ] [ ! :
suosdl LU —po poolels want ralsp : lea get o éé, peasif(efritrtn | b e
Aroey
Seniority
Mir R T NLC employment down by 35% since 2000,
ICAT ek ASM per Employee a loss of 140,000 jobs
3,100,000 ' 450,000
J..-r-“\ 1 ‘ PR
- o = LAs Ngler o e
2,700,000 | Ny ) )
£ L P mwf'“‘? | & xome T
g —— M ; ' ulﬁ/[{, g ‘\9——.&,\.
W 2,300,000 : = ( £ 20007
E 2,100,000 —// i ; el
ﬂ ' / | E 150,000 71
1,900,000 : L !
1,700,000 | | 50,000 o5 o - - = Ca——
1,500,000 [ 0 - - r
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 | 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
—+=NLC —&—LCC | =4=NLC =@=LCC
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Gap in Salaries/Benefits per Employee #MIT ;
Disappeared in 2006 ICAT s

Concluding Thoughts

- * US carriers made dramatic progress in cost cutting
oo [ 666 9”7 and productivity improvement 2001-2007
o //__‘-:>;/'_—!——:E" - Pf = Labor and distribution costs saw biggest reductions
M = Productivity improvements through network shifts, work rules l ;
i,i s __/l/ W(l Paf and use of IT for passenger processing 095& Vofk (U'@
a 60,000 7 -
'*E caore ® ?Qoﬂ’, ‘h * With surging fuel prices and dropping demand, - |ooser L‘@I‘-
S oo 5 | industry “recovery” stalled in 2008 91; he d M’_
3 s 4 = Not much room for further cost reductions — labor will push to o 0
20,000 recover recent concessions, distribution costs can't go lower
10,000 ’LUJ' L(L§ = Aging fleets will push up maintenance costs
" i i ) i ‘ i . . = A return to profitability will depend more heavily on demand
199 2000 2001 202 203 2004 2005 2006 2007 2008 2008 AM "&2 and revenue generation, ;
—=NLC —E~LCC QbOf bvqa'fé [* bdd‘\

pr Wuff—y
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ASSIGNMENT #1 (INDIVIDUAL) DUE: MONDAY 04 OCTOBER

QUESTION 1 (25 points)

Consider the following small example of an airline network, in which MidUSA Airlines operates daily
non-stop flights between its hub at St. Louis (STL) and Seattle (SEA), Los Angeles (LAX), Philadelphia
(PHL) and Boston (BOS). Once each day, a 150-seat aircraft flies the route BOS-STL-LAX and back,
while a second 120-seat aircraft flies the route PHL-STL-SEA and back again. The airline operates a
connecting bank at STL in both directions, meaning that eastbound and westbound passengers can

connect between the two flights at STL. For example, passengers originating at PHL can switch airplanes
and continue to LAX.

You are provided with the following statistics on the operations of MidUSA Airlines for a month of
operations. The “Average Prorated Fare” refers to the fact that total fares paid between, for example,
BOS-LAX have been divided between the two legs that the passengers traversed.

Flights Aircraft Flights Average Average o (M‘f
Between Capacity Distance Operated Load Prorated ¥+ are
BOS-STL 150 1037 60 102 $180
PHL-STL 120 803 60 90 $150
STL-SEA 120 1717 60 108 $230
STL-LAX 150 1597 60 132 $210

30 eah va

Casino Airlines estimates its unit cost of operations to be I'l.5 cents per available seat-mile.

(a) Define and calculate the following measures for this small network, using the information above
for the complete month of operations (please show all calculations). If the measure cannot be calculated
with the given information, explain why (2 points each):

sl for hetorl -~ doat beeak Jown

(1) Total available seat miles

(2) Total revenue passenger miles
(3) Average network load factor
(4) Average leg load factor (ALLF)
(5) Average passenger yield

(6) Average stage length

(7) Average passenger trip length

(b) Compare your answers to (3) and (4) in Part (a). Explain the reason for any discrepancy in the
calculated values in this specific example. Which one is a better measure of “load factor”? Why? (3
points)

(c) Use the information provided to calculate the monthly network operating profit for MidUSA
Airlines. How much would its unit cost have to change for the airline to have a zero operating profit
(break-even)? (3 points)



(d) Using specific examples from this small network, define and explain the relevance to air
transportation economic analysis of the following: (5 points)

(1) Origin-destination markets that are “distinct and separate”
(2) “Dichotomy of supply and demand” in air transportation

QUESTION 2 (20 points)

In an isolated O-D market, there are currently 2 competitors each operating 4 non-stop flights per day in _h | O{
each direction with 150-seat aircraft. Given that their prices and service quality are identical, they each )‘“

capture 50% of the total market demand, as follows ‘a- £ [
AIRLINE A AIRLINE B V&\.'(/

Aircraft Size 150 150 ]

Flights per Day 4 4 @ef d”“*’“)

Frequency Share 50% 50%

Market Share 50% 50% (0"'}%:64

Total Passengers/Day 420 420

Average Load Factor 70% 70%

Now, consider the entry by Airline C, a new carrier that introduces lower fares to the market. Assume
that both Airlines A and B match (and always will match) the new lower fares of the new entrant, and that -~
total daily demand in passenger trips in each direction can now be expressed as: LYIV]

—C l
D=11000*T"* al‘“‘“

where T =4 + 4/N, and N is the total non-stop frequency in the market in each direction. Price and
quality variables are assumed to be fixed for all airlines, and are therefore incorporated into the constant
term in the above demand model.

The market shares of the three competitors follow the relationship where for a given competitor i: CJO &y e““’l
(F5;

) 15 ~ muth Laisel
i

MS. = #—ﬂ:ax‘f) A B
1 Z((Fsi)l‘sfj Fecq Sha
¢ e
1 Alek S

where MSj = market share of total passenger demand for airline i
FSi = one-way frequency share (% of total daily departures) for airline i.

With the lower fares in the market, the break-even load factor for Airlines A and B has increased to 80%
[average load factors must be above 80% for the airline to make an operating profit]. Because Airline C
is a lower cost new entrant, its break-even load factor is 75%. Perform the following analysis for
operations in one direction. per day.

(a) New entrant Airline C enters the market with 4 flights per day with 120-seat aircraft. What are
the impacts of this additional frequency on the total market demand, and the market shares and
load factors for each airline? Which airlines are making an operating profit? Is this choice of
frequency by the new entrant the “best” choice? Discuss. (6 points)

—(or ‘L\'
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(b) In response to the new entry of Airline C, Airline B shifts to smaller 120-seat aircraft but
increases its daily frequency to 5 flights. Find the total market demand, market shares and
average load factors for carriers A, B, C after these changes. Which of the airlines are profitable
now? (3 points) _

» _ Al st be fu gant

(c) Airline A has a choice of 120-seat and 150-seat aircraft available in its fleet. How should Airline
A respond in terms of its aircraft size and frequency if it wishes to stay in the market? Use the
model to evaluate aircraft and frequency alternatives for Airline A assuming that Airline B will
continue to operate 5 flights and Airline C will maintain 4 flights per day, both with 120-seat

aircraft. Discuss the strategic options available to Airline A based on your analysis of the model (a ‘](
results for alternative scenarios. (7 points) L e‘f“
. Conpete.,
(d) Discuss briefly the strengths and weaknesses of the Market Share vs. Frequency Share model that .
you used for this analysis. Specifically, what factors affecting airline market share does this i ﬂm(ﬂg (

model not incorporate? (4 points) I‘ fh
QUESTION 3 (20 points) Lo“&ﬂlf”l" >m [ d(WvJ L=}

Casino Airlines operates a 150-seat Boeing 737-800 aircraft once daily at 9 a.m. from Boston to Las
Vegas. Provided below is a summary table of fare products, prices, under the airline’s CURRENT fare
structure.

RESTRICTIONS CURRENT FARES

(EACH WAY) I al
FARE ADVANCE  MIN. (/5e P ‘Vaf A
CLASS PURCHASE _ STAY PRICE 1 5‘”& fo q A
Y 0 0 $600
M 7 3 DAYS $400 Iy ~ poreacaph 2 ,5”7
Q 14 SAT NIGHT $199 5_1" paeyie J

(a) Discuss this fare structure in the context of the various differential pricing techniques that have been

presented in class and in the readings. That is, explain the economic rationale (or lack thereof) for the

relative price levels and restrictions of the different fare products offered. To what extent does this fare

structure provide for effective segmentation of business versus leisure demand, and the ability for Casino

to extract higher fares from passengers with higher willingness-to-pay, independent of any RM system hof’m,q,] J
¢

booking limits? (5 points) ‘k D( 5?}‘{"‘5, ]\0{' {-MQ TCDNA ‘Iﬂf’/,ﬁf (Br{a

'
f t
(b) CASINO EMSRB.XLS shows the initial booking limits on each fare class in the coach cabin for a L [‘5“
future departure of this flight on the BOS/LAS leg. The three fare classes are serially nested in the
descending order Y, M, Q. This flight will depart 90 days from today and there are no actual bookings in
the reservations system for this flight at this point in time. The worksheet shows that the optimal
protection level for Y-class is 26 seats for a mean forecast Y-class demand of 30 bookings. Explain in
intuitive terms (i.e., using English not math) the logic behind this outcome. (3 points)

(c) Use the spreadsheet to determine the impacts on the booking limits of the following changes to the
inputs. Describe the output changes you observe and explain whether they make economic and intuitive

on (Aﬂn ok ff‘!vébw M T w400 3
e e " T oot for W q¢
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sense, under the assumptions of the EMSRb seat protection model. In each case, what real-world factors
does the EMSRb model not capture, and how would these factors affect your acceptance of the EMSRb
limits as Casino’s RM analyst? (assess each change separately. with all else held constant): (4 points

each) /{’q[ M!‘H =
rat ) Thisgy =

(1) Due to a newly announced major conference to be held in Las Vegas in 3 months time, mean
forecast demand for Y-class is increased to 60.

(2) Due to the pricing actions of a competitor, Casino reduces the Q-class fare to $149 and the
fare input in the RM system is also reduced to $149.
ceal world, ¢ lmgc pree 2 dlse charges d, Cancnd
(d) The airline’s senior management believes that the “restricted” fare structure in (a) is too complicated,
and is proposing that the minimum stay restrictions be removed from both the M and Q fare products.
What would be the expected impacts on this flight’s average load factor, yield and revenues? Explain
why these impacts are expected to occur. (4 points)

QUESTION 4 (15 points)

\ 1 '
Oportiog P it .0 ppeviglt SN 4 it cash
With the help of the "Basic Airline Economics" operating profit equation presented in class, discuss how
each of the following recent airline industry trends can be explained by the components of the profit
equation. That is, for each change below, identify the variables in the operating profit equation that are
affected by the change, and describe the economic motivation for the change on the basis of these
variables. Be sure to consider the interrelationships between the variables of the operating profit equation
(maximum 1/2 page each).

(a) An airline decides to reduce its frequency of service at off-peak times to reduce fuel

consumption. pg (et dw“ mady |

(b) An airline shifts to increased use of internet distribution channels to sell tickets, instead of
travel agencies.

(c) Two large network carriers decide to merge their networks and operations (explain the
impacts on the combined carrier’s operating profit).

QUESTION 5 Data Analysis and Performance Measures (20 points) zfjj

A variety of traffic, capacity, revenue, expense and profitability measures for US airlines are presented on

bour “Airline Data Project” web site (airlinedataproject.mit.edu). These data are from DOT Form 41, and

consist of selected measures for 15 of the largest US airlines. The data is provided at an aggregate system ,
level (as well as for some sub-categories) for each airline, by year from 1995 through 2009. / (/}4 lppL\ OPWB
!

hak ff“ﬁ . . )
Choose one of the 12 airlines with complete data shown for the 10-year period 2000-2009 (America Wone "mll q'ntr
West, Virgin America and Allegiant may not be chosen). Use the data available on the Airline Data \5}&
Project web site to analyze the major trends experienced by your chosen airline since 2000 in terms of :
traffic, capacity, and profitability. Specifically, consider the evolution of the following measures and any
interrelationships between them for your airline:

| e g V5 My ¢
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otsalilngyps @ o U5,



e Total System RPM, ASM, and Load Factor

e Total System Operating Revenue, Passenger Revenue, Cargo Revenue
e Operating Expenses, Operating and Net Income

e Total System Passenger Yields, Unit Revenues and Unit Costs

Please limit your analysis to “total system” data, even though there may be much more detailed data
available on the website.

Discuss your findings and relate your analysis of your airline’s recent performance and current situation
to the primary “trends and forces” affecting the US airline industry, as described in class and in your

readings (e.g., GAO Reports, ATA Annual Report). Your answer should not exceed 3-4 pages, including
tables and graphs as appropriate.

ACADEMIC HONESTY

All assignments in this subject are to be completed individually, unless otherwise specified in the
assignment. Discussion of the questions, concepts and data analysis approaches is allowed (and
even encouraged), especially among airline team members. However, your submission for any
individual assignment should be entirely your own work product, in your own words and format.

Use of any data, graphs or words from other sources should be specifically and properly
attributed to the source, including web sites. Any evidence of direct copying (plagiarism) either
from other sources or among students will result in a zero grade for the entire assignment.
Further action may also be taken, including a permanent notation in the student’s file and referral
to the appropriate MIT academic disciplinary committee.
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# of flights
Freq Share
FS~1.5
Market Share

T
Demand

Plane Size
Pax/Day
ALF

A B

4 4
0.5 0.5
0.353553 0.353553
0.5 0.5

4.5

1152.322
150 150

576.1611 576.1611
0.960268 0.960268

Sum
8
1
0.707107
1

300
1152.322

Inital



# of flights
Freq Share
FSM1.5
Market Share

T
Demand

Plane Size
Pax/Day
ALF

4
0.333333333

0.19245009
0.333333333

4.333333333
1219.437479

150
406.4791597
0.677465266

4
0.333333

0.19245
0.333333

150
406.4792
0.677465

4
0.333333
0.19245
0.333333

120
406.4792
0.846832

Sum
12
1
0.57735
1
420
1219.437



# of flights
Freq Share
FS~1.5
Market Share

T
Demand

Plane Size
Pax/Day
ALF

4
0.307692308
0.170676983
0.294330389

4.307652308
1230.3415

150
362.1268917
0.603544819

B
5
0.384615
0.238528
0.411339

120
506.0877
0.84348

C
4
0.307692
0.170677
0.29433

120
362.1269
0.754431

Sum
13
1
0.579882
1

390
1230.341



# of flights
Freq Share
FSA1.5
Market Share

T
Demand

Plane Size
Pax/Day
ALF

5
0.357142857
0.21343368
0.368250644

4.285714286
1239.817788

120
456.5636993
0.760935499

B
5
0.357143
0.213434
0.368251

120
456.5637
0.760939

C
4
0.285714
0.152721
0.263499

120
326.6904
0.680605

Sum
14
1
0.579588
1

360
1239.818



# of flights
Freq Share
FS71.5
Market Share

T
Demand

Plane Size
Pax/Day
ALF

6
0.352941176
0.209678303

0.36222359

4.235294118
1262.023153

120
457.1345568
0.634509107

B
6
0.352941
0.209678
0.362224

120
457.1346
0.634909

5
0.294118
0.159508
0.275553

120
347.754
0.57959

Sum
17
1
0.578864
1

360
1262.023
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[nital

BOOKING CAPACITY = 150

AVAILABLE SEATS = 150 CALCULATIONS IN THESE COLUMNS -- DO NOT CHANGE
BOOKING AVERAGE SEATS REMAINING DEMAND  JOINT BOOKING [JOINT DEMAND -- TOP DOWN FARE

CLASS FARE BOOKED MEAN SIGMA PROTECT LIMIT MEAN SIGMA AVE FARE RATIO Z-SCORE

Y $ 600 0 30 10 26 150 30 10 $600.00 0.6667 -0.4307
M $ 400 0 50 15 84 124 80 18.0 $475.00 0.4189 0.2046
Q $ 199 0 70 20 66 150 26.9

TOTAL 0 150




b1

BOOKING CAPACITY = 150

AVAILABLE SEATS = 150 CALCULATIONS IN THESE COLUMNS -- DO NOT CHANGE
BOOKING AVERAGE SEATS REMAINING DEMAND  JOINT BOOKING |JOINT DEMAND -- TOP DOWN FARE

CLASS FARE BOOKED MEAN SIGMA PROTECT LIMIT MEAN SIGMA AVE FARE RATIO Z-SCORE

i $ 600 0 60 10 56 150 60 10 $600.00 0.6667 -0.4307
1] $ 400 0 50 15 115 94 110 18.0 $509.09 0.3909 0.2770
Q $ 199 0 70 20 35 180 26.9

TOTAL 0 180




b2

BOOKING CAPACITY = 150

AVAILABLE SEATS = 150 CALCULATIONS IN THESE COLUMNS -- DO NOT CHANGE
BOOKING AVERAGE SEATS REMAINING DEMAND  JOINT BOOKING |JOINT DEMAND -- TOP DOWN FARE

CLASS FARE BOOKED MEAN SIGMA PROTECT LIMIT MEAN SIGMA AVE FARE RATIO Z-SCORE

Y $ 600 0 30 10 26 150 30 10 $600.00 0.6667 -0.4307
M $ 400 0 50 15 89 124 80 18.0 $475.00 0.3137 0.4854
Q $ 149 0 70 20 61 150 26.9

TOTAL 0 150
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US AlrwaYS \ Michael Plasmeier

b
The last 10 years have been full of turmoil for US Airways. At the start of the d US Airways was
focused on the business-heavy east cost. 9/11 hurt all airwdys, but the effect was particular bad on the
east coast where the attacks occurred, and where business travelers had other options. US Airways had
one of the highest costs in the industry until it filed for bankrupcy in 2002. In 2005, US Airways merged
with American West airways and relanched under the “LCC” stock symbol to try to brand itself as a low-
cost carrier. However, in 2008 fuel prices spiked and the recession hit business travel, further delaying
US Airways’ return to profitability.

Total System ASMs

20082009

19951996 19971998 1999 200020012002 2003 2004 2005 2006 2007

Total System ASMs

199519961997199819992000200120022003200420052006200720082009

100,000
80,000 | e
§ BORID i ”\N\\ USRS AT
2 sl s | JS Alrways
% 40,000 e AnErica West
20,000

200,000
American

150,000 Continental
g =meem Dlta
= 100,000
= s NOrthwest
E y e ammmm

T United
50,000 ==
s |JS Airways
, 1 America West

Total System ASMs were largely steady leading into the decade. In the years before 2001, US Airways
built capacity, which it quickly shed after 9/11. America West was slowing expanding its operations
before the merger with US Airways. In 2007, the merger was finalized and America West’s operations
were absorbed into US Airway’s operations. However, the fuel spikes of 2008 caused US Airways to cut
capacity to near 2001 levels.
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Total System RPMs

Total System RPMs

70,000

60,000 7 —

50,000

30,000
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ﬂ 7 Ajm i T T T 7 T 7 T T T 1 o
}5’) L 19951996 1997 1998 1999 2000 2001 2002 20032004 2005 2006 2007 2008 2009
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J s AIETICAN
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2 80,000
s ’ e N Orthwest
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United
40,000
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h ! eSS Py s e
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e S Airways

20,000 America West
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Total System RPrz(s were largely steady over the decCade for US Airways. Drops in ASMs in 2002 and
2008 largely did hot affect the miles that passengers actually flew, leading to increased load factors on

US Airways. America West's RPMs increased in conjunction with its ASMs before the merger. US

Airway’s aggregate load over the decade closely matched its competitg lowever, US Airways lost its
industry leading yields after 9/11, which it was never able to recove @ oded to industry average. ’,
A
Load Factor [ A
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g 10,00 = Delta
2 Northwest
Q
o .
500 ms nited
= US Airways
= 1 . ? . : 3 g . . | = "America West
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
System Total Operating Revenue
$14.00
BT
$12.00 7 .
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Despite RPMs remaining somewhat static, Sstem Totat"Operating Revenue was volatile for US Airways
— Y L -
over the decade. The airline saw a large drop in rex¥enue after 9/11 which never recovered. The merger
with America West complicates matters, causing a large increase in US Airway’s revenue on paper. After

the merger, revenue remained until 2009, when it took a dive as the recession hurt
business travel. System Passenger Revenue fargely followed the same trends, as US Airways large

increase in its cargo business was not enough to offset the drop in passenger revenue in 2009.

Cargo Revenue
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System Operating Expenses were volatile for US Airwayé over the decade as fuel costs swung wildly and
US Airways was able to achieve substantial givebacks with its employees during bankruptcy proceedings
in 2002 US Airways was also able to offload its pension liahilities during the same period. US Airways’
efforts in the first half of the decade brought its costs in line with the rest of the industry. During the
decade US Airways was able to half its Labor Cost per Available Seat Mile from 6 cents to 3 cents, largely

through its merger with America West.

=

|/

S Billions

$16.00
$14.00
$12.00
$10.00
$8.00
$6.00
$4.00

$2.00

System Operating Expenses

e ol

W

————

H T

e S Airways

e AMIETICA WeSt

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Fuel Cost Per Gallon

T
\

T i H T 1 T

2001 2002 2003 2004 2005 2006 2007 2008 2009

1995 1996 1997 1998 1999 2000

e S Alrways

e AMerica West




Industry CASM
16.00 +—
14.00 American
12.00 Continental
=
2 10.00 _—
= 8.00
o Northwest
= 6.00
=== |Jnited
4.00
2.00 s US Alrways
e T T T ] ] H | T 7 T T T T T i America WESt
) 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
W Pension and Post Retirement Benefits
2,000
o 1500 o — wm
s weses |JS Airways Group Inc |
= 1,000 :
s e S Airways Group Inc I
vy
500 \ f\ — America West Holdings Corp
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

* Sl ), imparkaal ¥
Use 3 5" AN 7300 il D% s pone T 5%

'po;al it D ‘}AQL‘C s abod  offorF

""ﬁe mo (€ Yo We/ll on W/ 17&5“ ’h{, Mol OV 5}3}9 ///)/g
Pue\d(q



System Labor Costs
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US Airways continues to have difficulty making a profit, with the combined company ending 2009 with a

slight profit of $118 million.

Operating Income
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All data is from the MIT Airline Data Project. Downloaded 10/2/2010
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16.71J/15.054J)/1.232J/ESD217JThe Airline Industry October 13, 2010

Assignment #1 Solution Outline

QUESTION 1 (25 points)

1(a)

(1) Total Available Seat Miles: Number of seats multiplied by distance and number of
flight departures.

= 60(150)(1037) + 60(120)(803) + 60(120)(1717) + 60(150)(1597)

= 41,850,000

(2) Total Revenue Passenger Miles: Passengers carried multiplied by distance and
number of flight departures

60(102)(1037) + 60(90)(803) + 60(108)(1717) + 60(132)(1597)

34,457,040

Il

(3) Average System (Network) Load Factor: Total RPMs divided by total ASMs
= 34,457,040/ 41,850,000 (totals per month)
= 82.33%

(4) Average Flight Leg Load Factor: Mean of leg load factors over all legs
operated, where each leg load factor is simply passengers divided by capacity.
= [60(68.00%)+60(75.00%)+60(90.00%)+60(88.00%)] / 240

= 80.25%

(5) Average Passenger Yield: Total Revenue divided by RPMs

= [60(102)($180) + 60(90)($150) + 60(108)($230) + 60(132)($210)]/ 34,457,040
$5,065,200/34,457,040

$0.147 per RPM

(6) Average Aircraft Stage (Flight) Length: Average distance flown by a single non-
stop flight.

[60(1037) + 60(803) + 60(1717) + 60(1597)] /240

1289 miles per flight stage

(7) Average Passenger Trip Length: Average distance flown by each passenger from
origin to destination (including connecting flights). CANNOT BE CALCULATED
because we do not know the O-D composition of passengers in this network. We only
have total loads for each leg, which carries both local and connecting passengers.

(14 points)

(b) The average leg load factor is 80.25% while the average system load factor is higher, at 82.33%.
In this case, the latter is higher because it gives greater weight to the longer distance flights,
which happen to have higher leg load factors. The network load factor is generally more useful
in comparing different airlines, and for making judgements with respect to overall network
performance, such as profitability. Average leg load factors are useful in evaluating aircraft
assignments to routes, as well as on-board service quality (e.g. flight attendant staffing).(3points)



(c) Total Operating Profit: Total Revenues minus Operating Costs
= Total Revenues - [(ASMs)(Unit Cost)]
= $5,065,200- (41,850,000)(0.115)

$252,450 per month

For operating profit to drop to zero (break-even), the unit cost would have to increase to 12.1
cents per ASM, holding all else constant. (3 points)

(d) (1) O-D markets that are distinct and separate

In this network, there are 8 bi-directional O-D markets (a careful reading of the question would
exclude BOS-PHL and SEA-LAX). Each O-D market involves different city pairs, such that the
demand in one market is independent of the demand in the other market. The demand for
different markets could well have very different characteristics, even though passengers travelling
BOS-SEA fly on the same aircraft as BOS-LAX, for example. The implications for economic
analysis are that the prices offered to each market can be very different, based on different
passenger attributes such as price sensitivity. (2 points)

(2) Dichotomy of supply and demand in air transportation

Supply is flight leg (seats) based, while demand is O-D market based. In our network, or in any
network, flight paths do not always correspond to passenger flows. Each flight from the spoke
into the hub will carry passengers belonging to several different O-D markets, making it difficult
to determine the exact “supply” of seats to any one O-D market, without making arbitrary
assumptions about dividing up the capacity of each aircraft.

One O-D market will choose among many different paths (flight itineraries), while a single flight
leg will offer supply to many different O-D markets at the same time. This makes equilibrium
analysis (i.e., demand vs. supply), as well as profitability and predatory pricing evaluations, very
difficult. As a result, it is not possible to determine whether the fares in an O-D market actually
cover the costs of serving that market. (3 points)

Question 3: Airline Market Share Analysis (20 points)

A. (6 points) AIRLINE A AIRLINE B AIRLINE C
AIRCRAFT CAPACITY 150 150 120
TOTAL DEMAND 1219

FLIGHTS per day 4 4 4
FREQUENCY SHARE 33.33% 33.33% 33.33%
MARKET SHARE 33.33% 33.33% 33.33%
AIRLINE LOAD 406.48 406.48 406.48
AVE. LOAD FACTOR 67.75% 67.75% 84.68%

DISCUSSION: New entry is profitable for C, but causes A and B to become unprofitable at current
frequency and capacity. Lower fares and more frequency have increased total market demand from
840 to 1219 (by 45%). For C, the decision to operate 4 flights maximizes its LF, but it could likely
generate more total profits with 5 flights per day. In either case, it makes A and B unprofitable.



B. (3 points) AIRLINE A AIRLINE B ARLINEC |

AIRCRAFT CAPACITY 150 120 120
TOTAL DEMAND 1230

FLIGHTS per day 4 5 4
FREQUENCY SHARE 30.77% 38.46% 30.77%
MARKET SHARE 29.43% 41.13% 29.43%
AIRLINE LOAD 362.13 506.09 362.13
AVE. LOAD FACTOR 60.35% 84.35% 75.44%

DISCUSSION: With the shift to match both the frequency and aircraft size of C, Airline B is able to
return to profitability, while Airline C falls to just above its break-even level. Airline A, however, loses
more load factor and loses even more money (bigger operating loss). !

C. (7 points) AIRLINE A AIRLINE B ARRLINEC

SHORT RUN RESPONSE

AIRCRAFT CAPACITY 120 120 120
TOTAL DEMAND 1219

FLIGHTS per day 4 4 4
FREQUENCY SHARE 33.33% 33.33% 33.33%
MARKET SHARE 33.33% 33.33% 33.33%
ARRLINE LOAD 406.48 406.48 406.48

AVE. LOAD FACTOR 84.68% 84.68% 84.68%
DISCUSSION:

Given 5 flights per day (120-seat aircraft) offered by both B and C, there is no frequency at which

Airline A can continue to operate its 150-seat aircraft profitably. If Airline A chooses to switch to

smaller 120-seat aircraft, the same is true — there is no profitable frequency choice.

The suggested short-run strategy for A is to respond by increasing its frequency to 5 flights per day.

This decision by A will force both B and C into uprofitable load factors, while keeping Airline A's losses

to a minimum (compared to the alternatives of offering 6, 7, etc. flights). The best that Airline A can hope for
is that B and/or C will reduce their frequency in an effort to return to profitability. For example, all airlines
make a profit if they each offer 4 flights a day. However, even in that situation there is an incentive

for one airline to increase its frequency in an attempt to gain market share and more profit. But that

will also drive the other two competitors into the red, and the cycle continues...

D. Model Strengths and Weaknesses (4 points)

The Market Share/Frequency model used in this question effectively incorporates the
non-linear relationship (S-curve) observed in actual airline markets. The relationships
it provides between frequency, market share and load factors are quite realistic, given
the relative simplicity of the model.

However, it has several shortcomings as well:

1. It is based only on frequency, not timing (schedule) of flight departures One could
argue that better timing of schedules can result in market share advantages above

what the model predicts (and vice versa). On the other hand, the model assumes that
flight timing is "rational" and spread throughout the day.

2. ltis useful for non-stop competitive markets, but does not account for one-stop

and connecting services in its present form. The problem is that there are not many
markets in which only non-stop service is available.

3. It assumes that all else is equal, meaning no differences in fare levels, brand image
or aircraft preference. But, in actual markets, these assumptions are not far from reality.

[#5]



QUESTION 3 (20 points)

(a) Discussion of Casino fare structure (5 points)

The fare structure in this market is representative of a more “traditional” restricted fare structure.
It consists of 1 fare product designed for business travellers (Y) and 2 lower-priced products
designed to be attractive to leisure travellers. It uses the following to segment business and
leisure demand:

e Minimum stay requirement on the lowest 2 classes — This is the most effective
segmentation tool, as it prevents most business travellers from making use of these fares.
On the other hand, most leisure travellers are likely to stay over the weekend, or at least 3
days.

e Advance purchase restrictions — Ranging from 7 to 14 days, these AP rules on the lowest
2 fare products make them less attractive to business travellers who typically cannot plan
their trips so far in advance. On the other hand, most leisure travellers are able to plan
their trips two weeks or more in advance.

The price levels in this fare structure are such that the lowest fare product is less than half the
price of the highest fare product. Business passengers might be tempted to buy two low-priced
tickets rather than a single high-priced ticket, but the advance purchase limits the number of
business passengers who can actually do so. The difference in prices for business vs. leisure fares
is substantial, but effective use of segmentation restrictions forces business passengers to pay
closer to their willingness to pay.

Casino could capture even more revenue independent of RM controls by further differentiating
the lowest fare products from the highest fare. For example, a 21-day advance purchase
condition on Q-class would prevent even more diversion of those willing to pay $400 to the $199
fare.

(b) EMSRb Decision Rule in Intuitive Terms (3 points)

The EMSRDb decision rule for seat protection is to protect seats for the exclusive use of Class 1
demand as long as the expected marginal seat revenue of each incremental seat protected exceeds
the fare of Class 2. The expected marginal seat revenue is given by the product of the Class 1
fare and the probability of realizing Y-class demand for that incremental seat.

Intuitively, the probability of realizing actual demand equal to the mean forecast or greater is only
50%, so the EMSR of the 30" seat protected for class 1 is $300. It should not be protected for
exclusive use of Class 1 demand, because the worst thing that can happen to that seat is it will be
purchased for $400! [It can still be purchased by $600 Class 1 passengers, even if it is not
protected].

We protect seats for Class 1 as long as the probability of realizing Class 1demand for the
incremental seat is greater than the ratio of the Class 2 fare to Class | fare. In this case, this ratio
is 2/3. Only 26 seats have a probability of realized demand greater than 67%, so we protect fewer
seats than the mean demand.



(c) CASINO EMSRB.XLS (4 points each)

BOOKING CAPACITY = 150
AVAILABLE SEATS = 150

BOOKING AVERAGE SEATS REMAINING DEMAND  JOINT BOOKING
CLASS FARE BOOKED  MEAN SIGMA PROTECT LIMIT

Y $ 600 0 60 10 56 150#
M $ 400 0 50 15 115 94
Q $ 199 0 70 20 35
TOTAL 0 180

(1) Increasing the Y class mean demand forecast to 60 (from 30) results in a corresponding
increase in Y protection from 26 to 56 seats, and decreases both the M and Q class booking limits
to 94 and 35 (from 124 and 66). Due to the increased forecast of Y-class demand, this makes
sense because we are more willing to protect incremental seats for Y-class when there is more Y-
class demand. In the real world, one might also ask whether this increase in forecast demand
should be applied to all classes, not just the highest class. An overall increase in demand should
affect all classes, unless the demand is clearly late-booking, short-stay demand.

BOOKING CAPACITY

= 150

AVAILABLE SEATS = 150

BOOKIN

G AVERAGE SEATS REMAINING DEMAND  JOINT BOOKING
CLASS FARE BOOKED MEAN SIGMA PROTECT LIMIT

Y $ 600 0 30 10 26 150
M $ 400 0 50 15 89 124
Q $ 149 0 70 20 61
TOTAL 0 150

(2) Decreasing the average Q input fare to $149 from $199 results in 5 more seats protected for
Y+M classes jointly, and 5 fewer seats available to Q class. The difference between Y/M and Q
class fares has increased, so we are now more willing to protect seats for the higher classes, and
sell fewer seats in Q class. In the real world, a price cut in Q class will also affect the demand,
perhaps of all classes (or at least M and Q). Lowering the Q fare might stimulate new Q demand,
but this does not affect the EMSR b booking limits. A lower Q fare might also cause some
previous M demand to buy down to Q — still, lowering the booking limit on Q might serve to
prevent some of this buy-down.



(d) Removal of Minimum Stay Restrictions (4 points)

Removing the minimum stay rules on M and Q effectively removes the most powerful demand
segmentation restrictions in this fare structure, with only advance purchase remaining to segment
business from leisure demand.

Almost certainly, we expect to see an increase in load factors and decrease in yields with the
proposed change. Load factors should increase because demand willing to pay $199 and $400
but not able to stay for Saturday night or 3 days will now be able to travel, so there will be some
stimulation of demand. Yields will definitely decrease (all else equal) given that some of the
previous $600 passengers are able to buy down to the lower fares.

The impact on revenues is not totally certain — it depends on the ratio of new revenues from
stimulated demand to the loss of revenues from diversion of existing demand. Ifthis ratio is
greater than 1.0, revenues will increase, otherwise they will decrease. Airline experience
suggests that revenues are most likely to decrease.

QUESTION 4 (15 points= S points each)

OUTLINE OF MAJOR POINTS

Impacts on Airline Profit Equation
OPERATING PROFIT = RPM x YIELD - ASM x UNIT COST

(a) An airline decides to reduce its frequency of service at off-peak times to reduce fuel
consumption.

s Such a strategy is targeted at reducing total operating expenses, by reducing the scale of
operations and the number of ASMs generated.

e However, with reduced flight departures (frequency), UNIT COSTS can increase as fixed
costs are spread over reduced number of ASMs

e Cutting back on frequency will result in some market share loss, therefore reducing RPMs.
Also, reduced capacity will itself contribute to lower RPMs. The airlines’ hope is that the
drop RPMs will be less than the cut in ASMs

e Objective is to maintain and even increase YIELDS, as reduced capacity is protected for
higher fare passengers with proper revenue management.

(b) An airline shifts to increased use of internet distribution channels to sell tickets, instead
of travel agencies.

e Overall objective is to reduce total distribution expenses, lowering total operating expenses
and UNIT COSTS.

e By allowing unused seats to be sold at discount fares, airline web sites can increase RPMs
and load factors without affecting ASMs

e However, higher RPMs and load factors based on more discount passengers will result in
lower YIELDS



(c) Two large network carriers decide to merge their networks and operations (explain the
impacts on the combined carrier’s operating profit).

e The primary motivation for any merger is to achieve increased economies of scale in
operations, which means lower UNIT COSTS.

e Depending on the degree of overlap of the two networks, there is likely to be some
reduction in ASMs due to consolidation of routes and aircraft.

e The combined networks could well increase the frequency and network coverage of the
airline, potentially increasing market share, RPMs and revenue.

e Impacts on YIELDS could be positive or negative, depending on the characteristics of the
combined network and the degree to which there remains other competition.



Question 5

Vi
The first decade of the twenty-first century was difficult for legacy airlines. As we will see next, the
economic downturn, 9/11 attacks, the fuel crisis, and the highly competitive environment created by
LCCs made this ten year period very tough for the airline industry. In our analysis we are going to
focus on American Airlines. The analysis is based on the DOT Form 41 data in the figures presented

~ after the discussion.

The economic situation in 2001 and 9/11 attacks had a very negative effect on-t e?z;frlinc industry and

in particular on American Airlines. Demand dropped, RPMs went from(117.0 millions in 2000 to

106.000 millions in 2001, as we can see in Figure 2. At the same time AA reduced /5% the available

capacity (ASMs), see Figure 1. The goal of this measure is to avoid a significant drop of the load factor, ¢l 17 / ¢ }
reduce expenses, and keep the operating profit at an acceptable level. However, the load factor
decreased in 2001 (see Fjgure3), and the operating income reduced from $1381 millions to a loss of

$2470 millions (see Figure 7). It is remarkable that even having a 5% capacity reduction from 2000 to

2001 the operating expenses (see Figure 6) increased 8%. Some factors that had a lot to do with this

situation were the high fuel price, high labor cost, and the economic situation, which decreased the

number of business travelers and average fares. In Figure 8, we can see how the yieldw\entdown, and J
the unit cost went up. If we think about the operating profit equation, when the yield decreasés; the unit </ /J g,
cost increases, and the load }tor decreases, it is obvious that the operating profit drops. Cargo
revenues, which represent only &~ ~4% of AA revenues, went 12% down from 2000 to 2901 (Figure 5).

In 2001, American Airlines acqulred the bankrupt alrllnMA Airlines mergmg is a good way to
increase operating profit and financial sustainability. Betweeirthé positive effects of airlines merging
we can emphasize: cost reduction (combining redundant elements, and reducing capacity) and
revenues increase (higher fares and more demand). In Figure 1, Figure 2 and Figure 3 we can see that
the ASM, RPM and load factor values went up from 2001 to 2002 in big part thanks to the acquisition
of TWA. However, the positive effects of merging airlines do not show immediately due to integration
costs. The operating and net income reached the minimum values of the decade in 2002 (see Figure 7).

But after that, in 2003 AA as the rest of the industry started to recover. The net income progressively
increased from $3511 millions loss in 2002 to a positive $501 millions net income in 2007. In Figure 2,
we can see that the RPMs increased from 122 millions in 2002 to 138 millions in 2007, going back to
normal levels. The increase in demand lead to an increase in capacity. In Figure | we can see that the
ASM levels started increasing after 2003. However, due to the low capacity avaitable_‘ the load factor
went up. Figure 3 shows that the load factor have increased since 2001, being over'80% in 2009.

There are others important factor involved in the evolution of the load factor. The increase in the LCCs
market share, together with the economic situation (ex. the number of business travelers decreased) led
to lower average fares. American and other legacy airlines had to lower fares to compete with LCCs,
and consequently increase the load factor to retain revenues at an acceptable level. Lows fares stimulate
demand and make possible to reach a higher load factor. In Figure 8 we can see that the yield value was
below 12 cent/RPM between 2002 and 2005. The use of smaller aircraft and higher flight frequency to
gain market share and confront LCCs, and the effects of online ticketing were also important factors in
the increase of the load factor in the first decade of the twenty-first century.

The recovering period for American Airlines did not last very long. The global economic crisis, and the
historical maximum fuel prices reached in 2008 hit the airline industry very hard. Table 5 shows the
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evolution of fuel price per galon from 2000 to 2009.

2000 | 2001 | 2002 | ; 2003 | 2004

2005 2006 | 2007

2008

$0.72 | $0.78 $0.70 $O 82 $1.15

$1.68 $1.94 $2.05

$2.95

Table 5: Fuel price per galon

The operating expenses increased almost 20% from 2006 to 2008. AA increased the yield value to
counterattack the fuel price ‘increase, but in Figure 8 we can see that the unit cost increased much more
than the yield from 2007 to 2008. Consequently, the operating income dropped from $965 millions to a
loss of $1889 millions in one year. The load factor did not decrease much, only 1% , thanks to the
capacity reduction that closely matched the RPMs drop (due to higher yield and the economic
situation). In 2009 the situation improved a little, the RPMs and passengers revenues (Figure 4) were
still going down, but the sharp capacity cut (ASMs dropped 11% since 2007) and the reduction of the
fuel price made possible the decrease of the yield and the increase of the operating and net profit,
which were still far from being good (see Figure 7). Due to the economic downturn AA cargo revenues
went 6% down in 2009. This was a bad year for air cargo traﬂ' ic; US RTMs decreased 12%, the largest

drop in one year in history (ATA Annual Report).
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Load Factor

Revenues ($ Billions;

Cargo Revenue ($ Billions
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Figure 3: Load factor
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Figure 5: Cargo Revenue
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Operating Expenses ($ Billions

Income ($ Millions;

($ cents)
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Figure 6: Operating Expenses
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Figure 7: Operating and Net income
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US AIRLINES: A Tale of Two Sectors ¢ (Ut cdp :
* US Network Legacy Carriers QF
— Between 2001 and 2009, mainline domestic capacity cut 27%. But some
was shifts to smaller aircraft ;nd commuter affp : OfE

decreased nearly 10% in 2009. Modest increases in 2010

— Bankruptcies at US, UA, DL and NW were the first wave of capacity
reductions, allowed for labor cost reductions and increased productivity

liates. US'T\H'Ustry capacity [

— All network carriers have also shifted capacity to international routes e Mfemﬁwlﬁ l

* Low Cost Carriers

— By 2007, LCC share of domestlc assengers has increased to over 26
from 16% in 2000 and ofi v Teis 3
— But unit cost advantages of new entrants tend to disappear as both
aircraft and employees matyre
* Fuel cost is proving to be a great equalizer in today’s world
— ASM growth has facilitated lower unit costs, but not clear there are
gnou%h market opportunities for all of the narrow body aircraft on order
y LC
* Growth plans slashed by each Southwest, jetblue and AirTran in 2009
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The Growth of LCC Markét Share

Domestic ASMs by Industry Sector
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The LCC “Business Model” M‘fﬂ)
i 1 4

* LCC operations are assumed to have many common characteristics designed to
reduce unit costs:

— Single aircraft type or family of aircraft

— Point-to-point vs. hub network structure lf ab L ClO b ¥ 6f L{
- No connecting tickets (only point—tu-point] passengers

— No labor unions, low wage rates

— Single cabin service, no “premium” classes on board

— No seat assignment (in advance and/or at the airport)

— Reduced “frills” and seating space on board

= No frequent flyer loyalty programs

— No distribution through Global Distribution Systems (GDS)

*  With LCC evolution, very few large LCCs actually fit this assumed LCC “business
model” today...
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Single cabin service. no Jn'l CI oy Single cabin service. no
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Reduced fills for on-board Reduced frills for on-board
service (vs. legacy) X X X service (vs. legocy) X X X X
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US Legacy and Low Cost Airlines

F
N

h

Network Legacy Carriers j ( Low Cost Carriers ]
AA - American Airlines WN - Southwest Airline,
UA - United Air Lines B6 - JetBlue Airways
DL - Delta Air Lines (incl. NW) FL= AirTran Airways
CO - Continental Airlines F9 - Frontier Airlines
US = US Airways (incl. HP) VX = Virgin America
' \
)\ Conesledatifn

»  Legacy group carried 67% of total

US airline traffic in 2009.

* These airlines carried another 17%

of total US traffic (RPMs).
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Evolution of LCC Business Models
Southwest | JetBlue | Arfran | Westlet | EosyJet | RyanAlr

Single aircraft type or single
family of aircroft ol X X v X V.
Point-to-point ticketing. no
connecting hubs X x X X v i
No labor unions. lower wage
rates X v X ] X v
Single cabin service, no v v X o v v
premium class
No seat assignments v X e % v &
Reduced frills for on-board
service (vs. legacy) X X X X v v
No frequent flyer loyaity
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Cost and Productivity Convergence

*  Lower costs and improved productivity helped NLCs to return to profitability in 2006

and 2007, but deep losses in 2008 and 2009 suggest work is not done

— Network Legacy Carriers re-structured, reduced/outsourced capacity, and
cut costs while improving productivity at the mainline level

— The network legacy carriers were once again more profitable than the LCC

sector (operating profits)

* The unit cost gap has narrowed dramatically
— NLCs have seen large drops in labor and other cost components

— LCCs still have lower total unit costs than NLCs
e
* New 2009 data shows that convergence has continued

— Labor unit costs remain very similar

— Non-labor (“structural”) unit costs for NLCs are still at least 1 cent per ASM
{yﬁt’n more - Conplox
—(sth, bt goul Gor RN

higher than LCCs
— Just not many areas of cost left to cut
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CASM Breakdown

* CASM can he broken down as follows:

— Transport Related and Fuel expenses excluded for comparisons
Total CASM

-------- .}mmlnonnemed Con{.m,hg (Pﬂ‘wl

-

CASM ex.
Transport and

Fuel
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& £
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&
&
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Unit Costs
(excluding “Transport” & Fuel Expense)
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Unit Costs (excl. “Transport Related”)
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Changes in CASM (ex Transport & Fuel) by Airline 2001-2006

Cnange in CASMexTF 2001->2006

* All NLCs cut CASM exTF, with US Airways, United and American achieving
almost 25% reductions.

* LCCs showed mixed unit cost performance - reductions at newer carriers
(Frontier, JetBlue) and increases at older LCCs (Southwest)

18
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* Deepest cuts in Labor CASM at NLCs that went through Chapter 11 (US

Changes in Labor CASM
by Airline 2001-2006

Change in CASML 2001->2006

Airways, United, Delta and NWA).

* Only one LCC (Frontier) achieved substantial Labor CASM drop, while

Southwest Labor CASM grew by 14%.

19
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Changes in Non-Labor CASM
by Airline 2001-2006

Change in CASMNL 2001->2006

* American succeeded in reducing Non-Labor (“structural”) CASM the most
amang NLCs, followed by United and US Airways

* Frontier and JetBlue achieved notable reductions with rapid growth and
longer-haul flying.
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How Should We Think About the Airline Industry?

Cost differences increasingly difficult to discern and are mixed

Increasing discussion that the hospitality industry provides a way to
think about the US airline industry.

= With that said,

* Network Carriers: AA, CO, DL, UA, US — neither upscale or luxury but breadth of
network — global and domestic — establishes the brand/product

+ Southwest: only real established brand. The carrier from which all comparisons
are made - rightly or wrongly. Network today a large US footprint.

— Southwest skews results when grouped with other LCCs/Midscales

Midscales: jetBlue, AirTran, Frontier — quality service with amenities at a market

price. Network largely centered on North America and Caribbean
— Alaska excluded due to data issues

Economy: Spirit, Allegiant — budget traveler. Reasonable quality at a low price.
Network foc

= Exclud

on secunrlary and tertiary markets to largest leisure destinations.

from thislanalysis due to data issues
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Cost per Available Seat Mile

(ex Transport Related and Fuel Expenses)
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Seat Mile

Total Cost per Avanlable Seat Mtle
Much More to the Story
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Seat Mile
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\
Qtfpdn Source: MIT Alrine Data Project
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Non-Labor Cost per Avallahle Seat Mlle
(ex Labor, Fuel and Transport Related)

[-0- Network =& Southwest —8— Midscales

Source: MIT Aiine Data Project
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Labor & Related Cost per Available Seat Mile
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50, Absent S(ructurai Change in the Industry
o i

0 h
* Continued focus on cost-cutting will remain aramount

5.0 — But the historic pools of cost are not as readily available
45 * Labor costs are not a source of saving; labor will push hard to get back
* Distribution costs have largely been wrung out of the system
4.0 1 l b * Fear is maintenance costs will head up; materials costs already an issue
o 35+ vnik-[a90¢ * The infrastructure is not the industry’s friend; will continue to mute
= i * efficiency efforts
= 3.0 Co 9 * And fuel is an uncontrollable cost
& 254 — So, the industry will look to exhibit capacity discipline
2.0 * Notas easy outside of bankruptcy when contracts cannot be altered
* The industry spends in excess of $15 billion per year with regional carriers
1.5 1 — Really only large pool of expense to consider
10 G b‘ﬁ i o S 'h O’ Ib :\ ;b . * Capacity cuts have risk ” b \
FFP PSPPI IESS S - itial il apet pelct
— Financia

[—0— Network-—&— Southwest —#— Midscales |

Sourca: MIT Arine Data Project
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Source: Air Transport Associaton
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2009 Domestic Seating Capacity Fell Most Since 1942
Market Forces, Policy Resulted in Largest Post-WWII Contraction in Aviation History
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Domestlc Capacity Reduced in 6 ; of Last 9 Years

Largest Decline Expected in 2009
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Today’s Mainline Capacity Is The Same as 1987
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The Cost of Jet Fuel: It’s Still in the News

e The industry will pay more for fuel in 2010 than it did in 2009

- Volatility less 5?, hdtdmﬂ .k f” mﬁ[‘ = !JO

e Adeclining dollar “fueling” the‘increas

Culr feftﬁ(

oil yet again? v
— Notso much this year
- Surely it is not global demand

* Hedging became the financial engineering instrument that
separated Southwest from the pack
— With oil trading near $80 per barrel again, new discussion of hedging
strategies
* Again, a question on whether hedging strategies is a prudent use of capital?
— Crack spreads have declined significantly — close to historic norms

* But, we will still sit one more storm away or one geopolitical event away from a
return to 2008 levels
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The Bad News: Fuel Back Near $80 per Barrel
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The Good News: Crackspreads Back to Historic Levels
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Decreasing Real Fares Became the “Great Enabler”
Expectations for Industry Stakeholders Not Based in Long-Term Reality

| —DomesticReal Yield ——Internationzl Real Yield  ——-System Real Yield
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The Focus Must Remain on Vigilant Cost Controls
And New Revenue Sources

*  Notjust for the Network Legacy Carriers because
— Onbalance average domestic fares today are 13% less than fares charged in 2000 (a high water
mark)
*  but et fuel costs were $38/bbl “in the wing”
— Increasingly difficult to extract premiums over and above the average fares charged by the
competition
— Raising fares can only partially offset increases in fuel
* Themove to ancillary charges

*  Not just for the “Low Cost” Carriers because ...
—  While able to charge more, the group still finds itself pricing well below competitors
— Growth is slowing and without growth, costs will naturally creep higher and higher
— Therefore, other revenue sources necessary

*  For the industry because ...
— 580jet fuel seems to now be more the rule than the exception
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