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Background

Airlines need to process manifold information

Route information

Aircraft information

Schedule information

Fare information

Reservation information

Destinations served by an airline
Information on the aircrafts used by an airline

Information on when the flights operated by an airline
are scheduled to run

Flight prices

Passenger tickets and cargo reservations



Background

~-<Prior to 1950 information on 5 | [ o] emeriar | _‘_ —
inventory (available seats on Se e it | S
a flight) was published by e | S SEEmsEe
airlines in large books, with i i ot | e
separate books for each e e | | ==
type of information el e et | 2o
==~ Travel agents had to manually look through several books for

booking tickets that covered multiple airlines

~-+|t was impossible to get a real-time view of the inventory since
airlines could synchronize data from multiple locations only once a

day



on aspecific time and date.

3) Fares were the same on each flight with each airline (pre-1978).

4) Reservations staff retrieved an index-card for
that specific flight from revolving tray.

and collected[__:_y from




Brief history

.\
In 1950 AA introduced the first

AmericanAirlines

. eee0 o

electronic reservations system, Magnetronic Ol T |
Reservisor.

In 1964 American Airlines and IBM developed the first
computerized reservation system (CRS) that would allow real-
time access to all its data across all its offices and travel agents:

E€abre or Semi-Automated Business Research Environment.

Initially, it was used only internally and agents still had to call.

The first non-North American CRS, AMADEUS , was
developed jointly by Air France, Lufthansa, Iberia and SAS in

1987.



CRS Overview

~== Storing and retrieving information and conducting air travel
transactions

<= Originally designed and operated by airlines, later extended and used
by Travel Agencies

<= Single travel providers store their reservations

~+ CRSs contain:
<<« Airline flight schedules
<<« Availability information
<<= Fare tariffs

<<« Passenger reservations, ticketing and cancellations/refund records

<<= An airline's distribution works within their own reservation system, as
well as pushing out information to the GDS

<<= Alirlines also manage direct distribution channels where consumers
make their reservations directly with the airline (call centre, Internet)



Growing Pains of CRSs

=-+CRSs simplified the task of maintaining airline data, but new

challenges arose:
~=z|ncreasing passenger traffic required larger and more expensive
computer systems —l/
= High cost for (smaller) airlines
&
==
< > |—J
mainframe connectivity ==
<-~CRSs were airline specific &d
= Travel agencies required individual connections to airlines =
= Travel agents had to be trained on different mainframe clients =
Airline CRSs

= Inability to perform direct searches across airline systems

= Combining airline inventories was a tedious process because
inventory searches and reservations had to be performed in individual
airline CRSs separately



From CRS to GDS

=< Need to host data for more than one airline for more
efficiency for growing airline industry

==+ CRSs transformed from being single airline reservation
systems to multi airline Global Distribution Systems (GDSs)
~.~GDSs share data to increase efficiency Alrine GRSs
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Lower cost distribution

From CRSto GDS . ¢yren

e Alternative (“hybrid”)
Distribution System

_ mechanisms (providing web-

DS contracts expire  pa<e visibility while “pulling

inventory" from the GDS, e.qg.

Travelocity, Expedia, Opodo

2006

2005 Alternative GDS emerge,
low-cost carriers -

ontent

nes begin diverting GDS
1990’s Internet emerges as direct consumer channel; GDS struggle for market shares

/ /
1980's  CRS become GDS
/ /

/

/ “‘f'
1970's  Travel agents use CRS

| | A4

|
1960’s Airlines create CRS Higher cost distribution 9




Advantages of a GDS

<=+ Simplified access to most airlines through one interface

<=« Ablility to connect to multiple airlines either through
legacy mainframe clients or PC based clients

=-~|_ess maintenance and up-keep overhead

<=« ADbility to combine airline inventories
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How GDSs have evolved

<.~ Since airlines’ CRSs were mainframe-based, GDSs were mainframe-based
as well

= Qver time, GDSs offered direct connectivity over the internet to non-
mainframe clients such as PCs

==+ GDSs also lease hosting space (hardware, software and connectivity) to
airlines which do not want to create and host their own CRSs
~.+ GDSs now interconnect
— Travel agencies
— Airlines
— Hotels
— Rent a car companies
— Railways
— Other travel-related companies.

<<= Business Intelligence
<=2 GDS can very quickly process travel transactions in huge volumes

11



Major GDSs

- AMAaDEUS (1987) —  ESabre (194)

<-<by Air France, Iberia, Lufthansa, ~-<py American Airlines and IBM
| SAS, Turkish Airlines ~.~Based in Southlake, Texas, USA
~~Based in Mac}nd, Spalq ~-=<| argest booking share in the world
~-~[_argest booking share in Europe _ )
~-<Third largest booking share in the ~~Used by www.expedia.com,

world 9 9 www.travelocity.com

~-—~Used by www.ebookers.com,
www.expedia.co.uk and
www.opodo.com

LN

‘\ ~ Galileo == (1993)

E augy_{é\er:ll&ingus, A}i<rLC|i/|anSad_a, AI_ita%'Z\\,P
— World;ggﬂﬁ 9_99) UrSI ﬁimlar%agﬁa other a\il\lflﬁﬁgg, ,
~<by Delta Airlines, Northwest <-=11 major North American and
Airlines, and defunct Transworld European airlines
Airlines ~.~Based in Atlanta, Georgia, USA
~~Merged with Galileo in 2006 ~.«Second largest booking share in the
~<Used by www.orbitz.com, world
www.hotwire.com, ~-=Used by www.cheaptickets.com,
www.priceline.com www.ebookers.com
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Ticket Issuance Process

——
JEPPESEN Flight
Crew Management Departure
Crew Pairing and Rostering ontrol

Worldspamk-

F|ight DOPCO Spec_'ial
Catering & Services
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Passenger Name Record (PNR)

<.« Active travel reservation in a GDS
=« PNR contains the information such as:
<<= Name of the passenger
- Gender e
~.« Contact details
=== Ticketing details
<=« [tinerary segments
<-= Additional (optional) details:
~-< Fare details
<<« Payment methods
<-= Other personal info (age, email)
.« Preferences: seat, meal
<<= Frequent Flyer .etc.

— Every PNR that is created in GDSs has associated historical information.

14



Passenger Name Record (PNR)

<=+ The historical information of the PNR and any Additions,
Cancellations, Deletions that are subsequently made to it.

<<= The GDS System updates PNR history at each End of Transaction
entry.

=== Although PNRs were originally introduced for air travel, they are
now also being used for bookings of hotels, car rental, railways,
etc.

=<+ PNR is an alphanumeric code, typically 6 characters in length
== Ex: RMT33W, KZVGX5, IIRCYC
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Other core members

\ A
s | L
- International Air Traffic Association (IATA) g E

==« Trade association for the airlines ’ A T‘
<« Support many areas of aviation activity and help formulate industry policy on critical aviation

SITA

Societe Internationale de Telecommunications Aeronautiques (SITA)
<=« Airport operations
~-= Baggage operations
<=« Cargo operations
<=« Passenger operations dAG
Official Airline Guide (OAG) Dl Giddos

-« Large airline schedules database which holds future and historical flight details for more
than 1,000 airlines and over 4,000 airports

Airline Tariff Publishing Company (ATPCO) ATPCO
<=« Publishes latest airfares for more than 500 airlines multiple times per day. e

== Airline CRS/GDS, Sabre, Amadeus, Online Travel agencies (Expedia, Travelocity) are prime
users
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Lol dspank-<

INFORMATION SYSTEMS AT THE
CENTER OF ONGOING TENSIONS
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How do GDSs make money?

~-<Booking fee
— About $4.50 per segment
— Cancellation fees

~=Traffic fees (per inquiry)

~=<Agencies’ subscriptions
— Minus bonuses for productivity

~<Sales of MIDT
— Professors’ budget is often insufficient...

~=sHosting inventory for airlines
~-=Advertising
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Bypassing the GDS

<<= Airlines pay GDSs for
— Traffic
— Bookings

=== [0 bypass, Airlines create own internet channels:
— ORBITZ in USA

« (Continental, Delta, NW, United, AA)

sigee

— ""opodo in Europe
« (BA, AF, Alitalia, Iberia, KLM, LH, Aer Lingus, Austria, Finnair)
— Internet-based, no need for GDS

~=+GDSs pay kick-backs to agencies
<=<Do airlines lower fares?
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Information Technology

~=<The Internet gives rise to new business
models:
— Opaque channels:
« Name-your-own-price: Priceline
* Reverse auction: Hotwire
 Intended to clear inventory via market segmentation

— Virtual agencies: Expedia
~=<\ore decisions:
— Which GDS to use?
— What inventory to offer through which GDS?
— Which fares to offer in each GDS?

20



Level of Connectivity

request request

=—<Agency —> GDS — Airline
message message

Seat confirmed after transaction is closed

request

~—<Agency | GDS " Airline

message

Seat allocated at end of transaction

request

~~Agency GDS " Airline

message

Seat allocated during transaction




GDS alternatives: GNEs

~-<(Global New Entrants (or Alternative Content

Access Platforms):
— Farelogix T —C |

_ G2 Switchworks N>
(now Travelport) | R
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TURKISH Fj‘_,‘,

Cash flows for GDS and GNEs systems

GDS

GDS Model / \

GDS Incentive GDS Fees

Model excludes

[ Customer ] | Travel Agent | ¥ sales commission ' Airline
GNEs
direct
p E:oI;en((:ect) Lower feef/ticket
GNE System \
NO GNE Incentive Ticket Fee
z"/ .
[ Customer ] | TravelAgent | < Sales Incentives? oo Airline
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Barriers for GNE'’s

~=<Agencies rely heavily on GDS kick-backs
since airlines capped/cut commissions

~==Switching costs for agencies (equipment,

training, back-office integration) can remain
a barrier for GNEs

~-sHowever: United Airlines (Star Alliance

member) considers paying agencies $5
lé);onus for each booking made through a
NE

==+No car and hotel
~==|_ Imited worldwide coverage
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Chances for GNE’s

<=+«Can make distribution more competitive (breaking
oligopoly of GDS’)
<==<Direct link to airline inventory

~-<Need for airlines to cut costs (distribution costs
20% of total costs, the only costs that are
controlled most easily)

<~~~ Star Alliance consider GNEs (they spend $2billion
on GDS fees/year)

<=+ Agencies get access to all fares (public- and web-
fares)

<=sDesktop no longer controlled by GDS

25



7

Preferred Booking Channels

<=« Alirlines have now the right to decide whether
they want to be present in a GDS and also have
the option to decide the level of participation
(making a selection of all available fares,
schedules, and inventory)

— Preferred- or Competitive Booking Channels

<=« Using a preferred- or competitive booking
channels airlines pay less to a GDS

=== July 2006: Major US Airlines will start charging
users (agencies and corporate clients) a
booking fee of $3.50/segment if they are
booked through non-preferred booking channels

26
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Why Preferred Booking Channels?

=== AIrlines maintain control of distribution
model

~=-sReduction of GDS fees

==+ Shift of cost of GDS-distribution from
supplier to subscriber:

<=« Agencies have to pay the airline a
surcharge when a ticket is booked
through GDS

27



GDS’ response

~-<Qpt-in programs to protect from paying booking fee,
which vary by the subscription fee:

— Option 1: full content, no segment fee
— Option 2: full content, segment fee
— Standard: regular content, service fee

<=<Raising fees: in Nov. 2010 Travelport informed AA

thCa)tSit raises the booking fee in many international
P

— AA has responded by imposing a premium to offset this
fee increase

— In Dec. 2010 AA excludes Orbitz! (AA is one of its founding
parents)

» Due to failed negotiations over “direct connect”

28



Direct Connect

Airline GDS

~=-<Qrbitz was first up to renew distribution contract

— AA demanded Orbitz uses Direct Connect (contracted
by Farelogix)

<~ Expedia was next

— Sided with Orbitz and voluntarily pulled AA flights!

— Sabre (who provides airfares to Orbitz) followed and
removed AA from results (Jan. 2011)

~-+Can AA afford to be on its own?

29



Online search

<<sAccording to Amadeus:

— “Travel search is exploding. The look-to-book
ratio is 1,000 to one. A few years ago it was
10 to one. [But] direct sales are becoming re-
intermediated — 70% of airline.com traffic
comes through intermediaries.

— “What you thought were direct sales are, in
fact, indirect sales and the cost of sale in this
channel is growing. With some OTAs, airlines
pay $88 per booking.”

30



The dynamics of search

~=<Even when consumers end up purchasing at
AA.com, many of them visit OTAs first
— Cross-shopping data from 2010:

* 41% of AA website shoppers visited Expedia/Orbitz
« 70% of Expedia/Orbitz shoppers did not visit Kayak

— Can AA lock itself out from
millions of potential
passengers?

41% of AA.com

Visited Visited

Expedia Flight




<=« Priceline — a competitor — announced its Direct Connect with
AA (Jan. 2011), noting it has been operational since Q4
2010.

==«|n April 2011 Expedia agreed to Direct Connect
— Hybrid model: using GDS aggregation technology

<= |In April 2011 AA sued Travelport and Orbitz saying they
made its fares look higher than they were to consumers

Welcome - Already a member 2 [ Sign In | My tineraries | b

aExpedicr

o

[
Home | Vacation Packages Hotels Cars  Flights  Cruises  Activities  DEALS & OFFERS

Where, You book maters:

@ Flight O Flight + Hotel

O Hatzl O Flight + Car + |emmy

O Car O Flight + Hotel + Car Book FLIGHT + HOTEL

) Cruise O Hotel + Car at the same time

O Activit SAVE UP TO $500*
Learn more

& Roundtrip O Oneway O Multiple destinations

D My dates are flexible (papuiar US rodtes only)

Leaving fram Going to:
lGuatemﬁIﬁ City, Guatemala (GUAfLaAuni | |

Departing: Time: Returning Time:
Imm/cldiy | [Anytime | mmyddiy | [Anytime ~

Adults (19-B4)  Seniors 2 187
‘1 vi !D v} n v|

sdditional search options (aitling, class, nonstop) 32

Eﬁi‘lézm_gg SEARCH FOR FLIGHTS »



=-<Similarly, US sued Sabre accusing the firm for monopoly and
unfair practices

— US cannot offer fares on its websites that are not available
through Sabre

<-<|n June courts orders AA fares to return to Orbitz
— Just one day after AA’'s video “A Whole World is Missing:”...
~-<March 2013, the firms resolved their dispute

UNITED STATES DISTRICT COURT CV 27 2 5
SOUTHERN DISTRICT OF NEW YORK

US AIRWAYS, INC.,

Civil Action No.
Plaintiff,

-against- REDACTED COMPLAINT

SABRE HOLDINGS CORPORATION;
SABRE INC.;

SABRE TRAVEL INTERNATIONAL LIMITED.

Defendants.

E CASHIERS
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And all over again...

===August 2014:

=-<But an agreement was reached a few days
later. ..

34



Recent developments
~=~Starting September 2015, Lufthansa LUfthansa

started levying a €16 surcharge on all GDS reservations (LH,
Austrian, Swiss and Brussels)

=-<According to LH, it was paying a “three-digit million €” fee, although
this pays for services that are “primarily used by other partner sites
in the value chain” (i.e, OTASs)

=~<\What is the direct cost of distribution?
— LH states it is about € 2

— Amadeus:

“The Euro 2 direct distribution cost seems to be significantly
understated. We do not know how LHG has reached this number but we
believe the technology and internal costs to LHG alone for direct

distribution are above Euro 2.

Furthermore, this figure seems to omit the substantial cost of online
traffic acquisition, commonly understood in the industry to be Euro
15-Euro 20 per ticket. Therefore, it seems LHG is driven by reasons

other than cost.”
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Recent developments e

AaMaDEUS
~-~Amadeus (shares dropped 5%!) charged back arguing this

will reduce transparency and that the extra IT costs will
ultimately be passed on to the traveller

=<22015 Q4 reveals neutral effect:
— Less revenues from outside home market

— Compensated by surcharge revenue and ancillary revenues via
the direct channel

=-+«30 far no other airlines is following suit, but considering.

—==<|n March 2016 Lufthansa Group filed a lawsuit against Sabre
after the GDS company informed the airline group that it
believes Lufthansa is in breach of contract.

Ezore
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Final thoughts

. =reo@ gFO 2:30pm JFK 11:05pm Nonstop 5§735m %5%‘6
=-sQOTAs only show lowest fare, no ancillary ==
products.
~-~Travel agencies now want to have a piece of the — wim - s o 5336
Ca ke Show Fight Dotals ¥ —
— “Consumers have that fundamental right to know -
the upfront cost of their entire trip and not be e
surprised at the airport by extra fees charged by o =
the airlines”
— “If consumers can see a fee but not purchase it, ~ * = e e e BR
they really haven't solved a problem [...] We think -
airlines are actually leaving cash on the table by
not pursuing all these distribution channels.” Wiy G 3 o e o
~-~Airlines suffered when comparison websites
facilitated price matching. Careful in introducing
ancillary services — i B
— UA experiments with Amadeus unireo B s '
Ao ¢ ;; =' g—;:_i:
Source: http://www.businessweek.com/ i . "f\"‘?.:.‘fii s
| I . ooy X




One more thought

< e
y N .|I ppen and tlney can be very

Round trip one way Multi-city

New York (all airpors) #  LAXLosAngeles + Srnw.cheapoan e =
\Low Fare on Flights to Los Angeles
@ Fri, Feprua®y 7 . » [ Mon,Februaty 10 T Get Up 1o $15 OFf Foes. Book Today!

oo Adine TIMeST More e | Virgin America Flights

Price ~ T . i il W.\rirglnamerlca.cornfﬂlghts
Get Flight Deals 10 LAX.

Fly with WiFi, TVs and More!

New York — Los Angeles Friday, February T
Sort by Price * pest ~ Fly From NYC To LAX

Best flights Book Your Flight To LAX

Learn more

$25 A .45 pm —9:42pm = 6h 27m Nonstop Hotels in LOS Angeles
round 1rif . Delld JEK-LAK ww.gcog\e.commote!s
Feb 7-10, prices per night

$25 A 8:15 pm— 11:40 pm = Bh25m Nonsiop
round ! L D12 JEK-LAX
342 A 7:00 am - 10:35 am = @n 35m Monstop
round g -~ JFK-LAX

A 900am- 42:33 pm >

gh 33m Nonstop

JEK-LAA
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Brief history of fare glitches

Airline When? [The Glitch Holy Deal Honoured?
$1062 (not $10,620)--
United Airfines 2007 [Missing '0's Los Angeles to New /o
Zealand in Business
Class
United Airlines Jul-12 Purchgsed gt a Discount, but  [$43--New York to Hong No
Full Price Dislayed Kong
United Airlines  [Sep-13 30 Fare, Only Charged Taxes & $10--Wash|ngton to Nes
Fees Hawaii
MileagePlus Account Tricked
United Airlines  [Oct-13  [into Thinking Customer has $49--New York to Dublin[No
Enough Miles for Award
United Airlines ~ [Nov-13  |.deree Booking Site Drops leo5_ e, vork to Milan|Yes
YQ (fuel surcharge)
Aer Lingus 2009 Fare Mistake $7--Across Europein |y
Business Class
British Airways  [2009 Tried to Lower Fares by $40  [$550--US to Mumbai  [No*
American Airlines 2010 Dropped a '0' $1100-US to Australia No
in First Class
Korean Airlines 2011 Dropped a '0' $500--US to Seoul No
Delta Airlines Dec-13 [Price Tweak Gone Awry $7--US to Hawaii Yes .

O




IATA’S
NEW DISTRIBUTION CAPABILITY (NDC)
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Have limited access

Travel agents

8:55p - 11:15a +1

Iealanoair

N

Show Flight Details ¥

12:05a - 11:00a

Show Flight Datails 3

s=—= 6:40p - 9:25a +1

US Aaways

LS Airways 3987 aperated Ly

Show Flight Detalis ¥

10:00p - 8:45a +1

- Eritish Airways
Show Flight Details s
o - B-45a +1
o :U.Iflp 8:45a

Finnair 472 op

Show Flight Details ¥

10h 20m 1 stop
EWR - LGW 1h 40m in KEF

Average fight (6.7 out of 10

6h 55m Nonstop

nfish Arways

Excolignt fight (7.8 out of 10/

10h 45m 1 stop

LBA - LHR 2h 24m in PHL
US Rirways Express-Air Wisconsie

6h 45m Nonstop

JFK - LHR

Excellent flight (7.5 out of 10|

6h 45m Nonstop
JFK - LHR

Excellent flight (7.5 out of 10|

§705-80

roundtrip

§766-20

roundtrip

$770.70

roundtrip

g
o
-]

roundtrip

-
&N
5 8

undsip

H

Source: |IATA

Cannot see entire airline’s

offerings

BOOK
A FUGHT

vpenaiect depariare oy

Eamn double Qmiles with Qbiz

\esm mere @

/s
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Idea
~-~| et agents have same capacity as websites

Toronto, Canada (YYZ) to Frankfurt, Germany (FRA)

<=« The NDC standard will enhance the
capability of communications between
airlines and travel agents, and will be open
to any third party, intermediary, IT provider
or non-IATA member, to implement and use.

Source: |IATA 42



NOW' Fares
via 3" party
Schedule
via 31 party
Availability
Airline

Airline

e-commerce
engine

Airline

NDC:

Airline Offer
Management
System
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Benefits

Airline IT Providers Resellers Corporate Buyers Travelers
(incl. CBT)
Product Differentiation Access to full & Rich Content Access to full & Rich Access to full & Rich
- Distribute the entirety of the - Access to the entirety of the Content Content

airline’s product portfolio, including
ancillaries and promotional fares

- Expand the amount of information
available on each product:
attributes, facilities, policies etc.

- Offer value-added products and
services when applicable

airline’s product portfolio,
including ancillaries and
promotional fares
Improved merchandising

- View all air transport
options and relevant fares
available

Benefit from all air
transport options and
relevant fares
available

New Products faster to Market

Real Time Price Update
Work with real-time pricing,
product and policies
information, under rich format

Gain greater Span of
control

Transparent Shopping

Experience

- Select the most appealing
travel option, based on
product quality, service
level, schedule and price or
what it is they value

Personalization Opportunities
- Provide personalized service if
passengers choose to be
recognized

Personalization & Tailored
Opportunities
Provide personalized/tailored
service based on customers’
full travel history and
preferences, if they choose to
be recognized

Personalization & Tailored

Opportunities

- Provide personalized/tailored
service based on customers’ full
travel history and preferences, if
they choose to be recognized

Personalization

Opportunities

- Option to receive
personalized offers from
preferred resellers based on
their travel preferences, if
they choose

Cost & Time Optimization

Comprehensive Reporting

Cost and time Optimization

True Product Sourcing
Comparison (*)
Deliver improved comparison
shopping to customers, based
on product and service rather
than price only

Policy-based Shopping

- Greater transparency on
products and ancillaries
that are available to
travelers

(*) In an airline this would be referred to as True Comparison Shopping

Source: IATA
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Fundamentals

<=+ XML-based standards

==« Alirlines respond to shopping requests from travel
agents

<= Order process

— Airlines fulfill reservation transactions, create booking
records, issue documents and send confirmations

<<« Enable comparison shopping

<=+ S0 agents decide which airlines to contact,
shopping requests are sent to airlines, offer
responses are consolidated and presented to
travellers.

Source: IATA 45



Price includes all fees plus
deswed oplons

S—
I

Customers can search for

N Pl Bag
W Second fag

B sgors Equipment

Customers know exaclly
whal to expect with

- gxpanded informabon
INCluding imac
video

Sharad

Search and share

Share you personal information with the following airlines

[v Jet Aether

[v Athena Air

1:; Cloud Chronos
v Demeter Air
[v Fly Apollo

2

-

-
[ =T

Jel Hera

17 Hermes Gold

I'J Hyprgs Air
&=

W Sky Pomtus

r: Zeus Airways

Confirm



o 2015
:nggl\lrhr1535ﬂ

2014

2013

=+Qther
stakeholders

Adoption

UFETERE AerLingus +%
%”éﬁﬁfé“’ QATA § BRITISH AIRWAYS =

AIRWAYS L=l
camone 4
CHINA SOUTHERN

f Egjm Um—l American Airlines “¢_
IR CHINA

HELI AIR MONACOD
—— ]

WEMERS

f Salmese g iHEM S grmsnarwars @ QATAR §

Hainan Airlines AIRWAYS 2yptmitt

AIR CANADA @ UNITED ) \@ausrralia MELI AR MONACO

& g%ﬁﬁﬁﬁﬁﬁ% A SWIsS

AIR NEW ZEALAND Hainan Airlines

American Airlines \g_ 'é:ﬁ;gj& ﬁ

F|I|ng GDS &
- Aggregators

PSS: Amadeus, Network airlines  Fares: ATPCO, GDS: Amadeus, OTA: Expedia, Corporate
Sabre, Mercator, | . o SITA... Travelport, Sabre,  Odigeo... Buyers
SITA, Navitaire, Abacus, .
Unisvs carriers Schedule: OAG, T ) TMC: American Business

ys... Innovata... TraveiSky... Express, Carison  travelers
::;"E'"';';"'““ Airline Profiles: ~ Aggregators: Wagonlit, HRG... | gigure

: Datalex, Farelogix, JR

Farelogix, ATPCO, OAG... Technalogies. .. W travelers
OpenJaw, JR :
Technologies... FareCompare,
Faring tools: Kayak, Wego,
Google/ITA, Google Flight
Vayant... Search...
Yield tools:

PROS ...
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AIRLINES’ REVENUE
MANAGEMENT



Fundamentals of RM

~-Fixed inventory or capacity that is
expensive or impossible to store

~=s|nventory/capacity committed to a
customer before all demand is known

==<Different customer segments exist

— firm can differentiate and price-discriminate
among customers

<=+Same unit of inventory or capacity can
satisfy different customer segments
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RM timeline

==<Margin: Pricing management
~-<Choice-based RM
<=<Ancillary revenues

Vv 50



Lessons learned

~-sCustomers tolerate —but do not support —.RM logic and practices

=-Current RM software has a limited functional scope (air fare) and
does not work with CRM

==+Most ancillary products are perceived as punitive tactics

— 1S)hec:ked bag fee, seat selection fee to avoid middle seat, entertainment
ee.

<=--Branded fare products are a representation of the conventional fare
rules

=-<Fare levels are not fully related to the cost of delivering the service,
but more to time

==~Qverall, the RM logic is nhot communicated, or not communicated
well

<-sFundamentally, RM is suboptimal because it is imposed

~==Strategic opportunity for RM is in democratizing value creation in
collaboration with customers

Source: Millennium aviation 51



CRM and RM

~-<|_imited evidence of true loyalty

— May be driven by external factors

~-<Qbjectives:

~<Conflicts:

CRM

°From FFP => CRM => CEM
°Profiling, analytics

°-Deep segmentation

oTouch point integration
-Choice-based offering

oFacilitating life-time loyalty
for repeat business and
revenue growth

°Focus on individuals
°Focus on long-term

Source: Millennium aviation

RM

oSimplification of pricing
°Value-based offering
oA la carte

°Unbundling
°Subscription-based

°Optimize revenues for
maximized profitability

°Focus on market
segments

oTransactional-level focus
52



Some Trends

-— Fa re fam | I |es Low fares, 5 clear options )
— Clustering of N——

fares
Emnomy Class Executive Ctau

L]
<=«Unbundling
EJ mo m!rt nd e trtanml E onomy Class, Epc pc I d

— Lowest fares + st tlviion & power t every et crvanced comio & sestbuck
carn ore
add-ons

~<[Democratization

— Premium
amenities
available to all at
a cost

Executive Class Executive Class
Latitude Lowest Flexible
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Some trends

\___4M0blle apps
<=<\Watch apps

Skyscanner - All F Cheap Flights — F Flights KAYAK Flights, H
orbitz - Fligh /i
AF6U8D 222 8

IR - b
BCN - LED Terminal 4

Gate 22D

D51AF5 -
MAD - VGO




Prices fluctuate: When to buy?

500
450
400 | o B
350 | A
r \ A
w»n 300 [_ | L_\ ’_,‘J\_\- ,ﬂ“
====== p ==D=l“ oo o )
‘= Beq o Y s J S
< 200
150 |
100 - = = ATL-LAS === BOI|-DEN
50 BUF-RSW CVG-LGA
O | | I I | | I I
90 80 70 60 50 40 30 20 10 0
Days out
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DSS for passengers?

<=+ (Glven the volatile nature of prices, consumers
would like to know whether they should purchase
right now or wait.

<-<How should they do that?
— What if price goes up?
— What if prices goes down?

==<|n order to make the decision, need to derive

probabilities and account for magnitude of
changes (see theory in next slides)

<-«Problem: consumers need knowledge and
information. Probably they lack both.
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RM and price volatility

~-+Assume class j is the lowest available
fare at time t:

— The fare class closes i@ @<@ and

prlce goes Up ' CapaCity ' sales 1 protection of

next capacity higher class

— Alower fare class reopens if ¢; — )= S; ¢ and
J

price goes down ‘ — protection of
next capacity lower class
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RM a rice volatility: Example

Why 197 This is the 0.6

fractile of the joint distribution
of Class 1 is N(17.5,5.87) 3 9 1

GECER LR distribu N(1,1) N(7.5,4.69) N(9,3.38)

Protection
level
o EEEAR VALY distribution N(5,5) N(5,5) N(5,5)

19 18 10

Protection
level
o EESERY DU distribution N(9,3.38)

39 32 18

54.69)  N(1,1)

Adopted from Anderson and Wilson (2003)
Starting seating capacity is C;=50

C3>y, 5 so Class 3 is open
and cheapest fare available
is $100
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RM and price volatility: Example

3 2 1

S EESN LIS distribution N(1,1) N(7.5,4.69) N(9,3.38)
Protection 19 18 10
level

e EES AR YL distribution N(5,5) N(5,5) N(5,5)
Protection 39 30 18
level

G EERERA I distribution N(9,3. N(7.5,4.69) N(1,1)

Adopted from Anderson and Wilson (2003)

Cldss 2 and 11 ¢

If period 2 deman
is less than 31-18=13,
Class 3 reopens.5

Now assume 8 custo
buy Class 3.

C,=31<y,, so Class 3 is closes
and cheapest fare available is
$200. Prices spike up




Wait-or-buy

~=+|n order to make the decision, need to
consider probabilities:

— The probability that class 3 reopens at the end of
period 2 is Pr(d, ,+d, ,)<31-18=0.53

— Expected saving of $53

— The probability that class 2 closes is
Pr(s; ,*s,,)>31-10=0.11.

— Expected loss of $32
~-Hence: walit.

~==Problem: consumers need knowledge and
information. Probably they lack both. 0



Farecast: Internet + Big Data/Analytics

— "Big Data": Decision support websites:
» Farecast (later Bing, now defunct) and recently Kayak
— Based on Etzioni et al.’s (2003; patent) prediction process

— Using databases (past airfares) it employed inference
techniques to predict movement of lowest available airfare

— Received wide media attention

« E.g.: PC World's 20 Most Innovative Products, Popular Science’s "Best of
What's New for 2006", a TIME Magazine's 50 Coolest Websites, "Best Trip
Planning Tools" by Business Week

New York, NY (JFK) to Los Angeles, CA (LAX)

Non-stop $337 Mon, 10/10 - Mon, 10/17 - 1 adult - Economy - Change search

STOPS

@ 1 $348  PRICE PREDICTOR FARE HISTORY
@ Tip: Wait Confidence: 62%

Fares dropping $31 Details & fare history L\f‘\_)_“
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How It Works — Using Farecast.com

Fare Prediction and Fare History — Know When to Buy

We predict where fares are going and show where they've been—now for more than 75 home
airports (indicated in green within the search form). Qur free airfare predictions are 74.5%
accurate. Read more about the third party audit of cur accuracy in our recent press release.

Fare Prediction

A Fare Prediction shows if the lowest fare iz rising or dropping over the next seven days for the

specific dates and cities searched. Each prediction includes the following elements:

1. Arrow: 4n indication of whether the lowest fare i= rising, dropping, or staying the s=ame.

2. Confidence: & percentage based on our track record for similar predictions for the

market searched.

3. Average Fare Change: An amount reflecting the average fare change recorded when

similar predictions were correct for the market.

4. Buying Tip: Our recommendation based on the prediction information.

7-Day Fare Prediction

Daily Low Fare History

Fare History

Ti p: Wait Current low ($354) is $48 higher than avg.
)
Lowest Fares Dropping $35 | $380 =
Confidence: 77% Details £315
5270
Track Fares 5325 |
76 Days Ago Now

Fare History charts the lowest fare observed each day for vour trip, up to 90 days ago. In
other words, it's as if you would have searched for your trip every day and plotted the lowest

fare actually available. To provide the airfare history, we have made more than 175 billion,

and counting, airfare observations based on real pricing and availability.

7-Day Fare Prediction Daily Low Fare History
Tip: Wait Current low ($354) is $48 higher than avg.
bt
Lowest Fares Dropping $35 | %360 fubore
Confidence: 77% Details £316
$270
[ Track Fares ] $226 .
76 Days Ago MNow
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TURKISH #
AIRLINES -

— go backto ynursearch[ﬂ]
7-day low fare prediction

There is a high likelihood of at least one majaor price drop within the
Tip: Wait  next7 days. Mote: Price drops are sporadic and 50% ofthem do
not last longer than 48 hours. Consider your risk tolerance.

If We Are Right:
o Lowest fares will Drop $22 - $72 | 62% confidence

If We Are Wrong:
0 Lowest fares will Rise $18 - $43 | 8% confidence

@ Lowest fares will Stay within $15 | 30% confidence

Confidence numbers are based on our reck record for predictions in this and similar marnkets

daily low fare history

S0-day low; 5310 Avg low; 5334 Historical volatility: Moderate

| | | | | |
& S ST AR &
& & u]
v B LR R &"‘1 &
¥ v v s

Observation date

| | | | | | |
- T S - T -
§ 8§ § ¢ @ @

Fare History charts the lowest fare observed each day for your trip. In other words, it's
as if you would have searched for this trip every day and plotted the lowest fare
actually available.

To provide the airfare history, we have made more than 175 billion, and counting,
airfare observations based an real pricing and availability. Learn more by visiting Cur
Technology and Data.
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Any impact?

| | |
2004 2006 2008 2010
Year

Prediction Information Introduction
No prediction information @—————- Between 2008 and 2010
----------- Prior to 2008

~-~Empirical estimations suggest an impact of 4-6%!
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Flexible dates: DSS for passengers

Return »
Fri
Leave Mar 21
; 200 200 200
e g Ve E o E el
g 9 S
Sat $242 $242 $242
Mar 15 Monstop Monstop MHonztop
Northwest
Sun $315 $315 $315
Mar 16 Honstop MHonstap Honstop
Returning: Returning; Returning: Returning: Returning: Returning Returning:
Wed, Mar 19 Thu, Mar 20 Fri, Mar 21 Sat, Mar 22 Sun, Mar 23 Mon, Mar 24 Tue, Mar 25
Delta Leaving: From From From From From From From
Wed, Mar 12 $351 $374 $469 $466 $459 $374 $426
1 Stops 1 Stops 1 Stops 1 Stops 1 Stops 1 Stops 1 Stops
Leaving: From Fram From From From From From
Thu, Mar 13 $299 $321 $416 $414 $406 $321 $374
1 Stops 1 Stops 1 Stops 1 Stops 1 Stops 1 Stops 1 Stops
Leaving: Fram Fram From From From From Fram
Fri, Mar 14 $334 $356 $451 $449 $441 $356 $389
1 Stops 1 Stops 1 Stops 1 Stops 1 Stops 1 Stops 1 Stops
Leaving: From From From Fram From From Fram
Sat, Mar 15 $334 $356 $451 $449 $441 $356 $389
1 Stops 1 Stops 1 Stops 1 Stops 1 Stops 1 Stops 1 Stops
Leaving: Fram Fraom Frqm 5 Fraom From From From
Sun, Mar 16 $384 $406 $501 $499 $491 $406 $439
1 Stopsz 1 Stops ':.-'I..S‘tiqps-. 1 Stopz 1 Stops 1 Stops 1 Stops
Leaving: From Fram From From From Fram Fraom
Mon, Mar 17 $296 $319 $414 $411 $404 $319 $351
1 Stops 1 Stops 1 Stopsz 1 Stopsz 1 Stops 1 Stopsz 1 Stops
Leaving: From From Fromm Fromm From From From
Tue, Mar 18 $276 $299 $394 $391 $384 $299 $331
1 Stops 1 Stops 1 Stops 1 Stops 1 Stops 1 Stops 1 Stops
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ISH /75
A )
LINES

O Calendar view @ Matrix view

Q

Return :

o Previous 5
week 24 MA

SUN

31 MAY 2015

MON
01 JUN 2015

TUE
02 JUN 2015

WED
03 JUN 2015

THU
04 JUN 2015

FRI
05 JUN 2015

SAT
06 JUN 2015

Next week

@ Previous week

Q

Departure :

Next week ©

UN MON TUE WED THU FRI SAT
Y 2015 § 25 MAY 2015 § 26 MAY 2015 § 27 MAY 2015 § 28 MAY 2015 § 29 MAY 2015 § 30 MAY 2015
O o |WPo Wo Wo WO

O
608 TRY 654 TRY 507 TRY 507 TRY 507 TRY 507 TRY 1,DBETRY‘
O o |WPo Wo Wo WO O ‘
608 TRY 654 TRY 507 TRY 507 TRY 507 TRY 507 TRY 1,096 TRY
O o Wo Wwo Wo Vo O
608 TRY 654 TRY 507 TRY 507 TRY 507 TRY 507 TRY 1,096 TRY
O o Wo We Wo Wo O
608 TRY 654 TRY 507 TRY 507 TRY 507 TRY 507 TRY 1,096 TRY
O o o Wo Wo Wo O
608 TRY 654 TRY 507 TRY 507 TRY 507 TRY 507 TRY 1,096 TRY
O o o Wo Wo Wo O
608 TRY 654 TRY 507 TRY 507 TRY 507 TRY 507 TRY 1,096 TRY
O o Wo |Wo Wo Vo O
608 TRY 654 TRY 507 TRY 507 TRY 507 TRY 507 TRY 1,096 TRY

LEGEND: |7 Lowest fare

Prices per adult including taxes, fees and carrier charges
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Decision support systems

<=<Can help users overcome their cognitive
limitations and thus extend their bounds of
rationality

<=« The design restricts decision makers to certain
decision processes that are embedded into the
system

~=~sers will employ a decision strategy that is often
a function of the amount of effort required
— Maximize decision quality
— Minimize effort )

<-sHence, effort required while using the tool for
decision tasks should be given much attention

Conflicting!!!
But the latter is more important, =
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Flexible Dates

<=~Concentration of information on a single page reduces
decision effort:

— It reduces cognitive effort
» Fewer tasks (mouse movements, keyboard, scrolling)

— It reduces the time required for search

» Response time during web navigation takes away from the time that
can be devoted to the actual decision task

» Fewer interruptions to the decision process

» There is a negative relationship between performance evaluations and
web-induced delays (which are common in flight search queries)

— It enables easier integration of information
» Less effort in keeping track of information, reduced memory invested

<=Offer flexibility?
— this may divert consumers from expensive flights into cheaper
ones...
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Why offer flexibility®?

~-<Competitive advantage

~-~Market pressure

~-~Consider the following (1):
— Demand for low-priced tickets increases
— Demand for high-priced tickets decreases

— Hence, as more travel date combinations are displayed, the
lower is the variance of the lowest prices across dates

~==Consider the following (2):
— Without flexible dates search, demand may be lost
— Demand for low-priced tickets increases
— No change in demand for high-priced tickets decreases

— Hence, as more travel date combinations are displayed, the
higher is the average fare

<-~However, there might be some long term implications.
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APPENDIX
GDS SCREENSHOTS; NDC



User Interface

=== Start: Dumb Terminals (Workstation)

--~-,Expert Mode (e.g. Focalpoint Galileo)

=-+GUI (e.g. Viewpoint Galileo,
Amadeus Vista) gm
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Sabre Red Workspace

File Edit VYiew Tools Window Help Contact s
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TumKEM T )
Fare display screenshot

C! Window 1

PUBLIC FARES
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BD 306.00R WHKUSBD1 W+ SU/12M 26SEP7-310CT7 R AT D
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BD 336.00R WHWUSBD1 W + SU/12M 26SEP7-310CT7 R AT D
BD 452.00R VUHHXUSBD U + SU/12M 26SEP7-310CT7 R AT D
BD L482.00R VHLUSBD V + SU/12M  26SEP7-310CT7 R AT D

o LA = D P —
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Amadeus Selling Platform

SELLING PLATFORM

Window Config

Scripts |Pm:léc5ma,rtke'f5| Office smart keys l [l
"poc | [Lmo] [exch] [ 7 | wx | er | ”r | 16 | m |[7ar][ x ] mo] mu]  ar ][ a0 ][ an ][ @ |[ au [ A ][ ap | [Arnk][ Fxx ][ e
| mpraD |[ # |[AcR]/ cA ][ cT |[ DO |[FXA|[FxB | Fxx | FXP|[ HA |[ HF |[ HL | WU |[SCR|[ sM |[ XE |
e MET CRER oo
RB/MCTOMZ104/MCTOM2104 8D/8u  10APR13/134BZ  Z2ZTEYE

MCTOMZ104/198780D/ 19DEC1Z

!.DEVADASEMANAKKATHODIMR

Z 9% 533 L 31MAY 5 MCOTCOE HEL 1145 1850 31MAY E  9W/CFEFYHXD
3 9W 534 v 0AJUL & COKMCT HEL 1910 2115 O0AJUL E 9W/CFYHXD
4 AP MCT +968-24650300 - WATICONAL TRAVEL AND TOURISM - A

5 AP 01/RE115/7046*28C

& APE DEVAVIHARE@HOTMAIL.COM

7 TE OEl0APRE/MCTOMZ104//ETS9W

8 S8R DOCS S9W HEK1 BAOM/JT134010%8/IM/31MAYAA/M/07MAYZ0/DEVADAS,/M

ANAKFATHODI

9 08T ¥Y NTT 24575814 REF EBUSHRA
10 08I ¥Y SBG 24578721 REF BENOY
11 08I Y¥Y PAY CTC 00968-99885417
12 08I YY PAY LCL CTC 00919496715522/4854272590
13 EM CUSTRE11G
14 EM SVCEFADTZ
15 EM LPNOO1/E/7046A

16 EM N
17 ow N

dMADEUS



&* Focalpoint . Thursday, October 15, 1998, 1:33PM  EI[s] E3
Fie Ed® Sesson ‘Window JEEENEE Comparson:  Help
LE. Window 2 Edit Colors., |- =1x] '
SAOINOUAMSRTH-N e
L
Besponge Copy O phions .
Set Defaulls...
Toolbar
Caopfigure Toolbar,,,
Emulation k

& Window 1

MON OSNOUSS aMSTERDAM  /ROTTERDAM 03/1001 03/1600

1 AMS LCY 1100 1100 UK2223 Y7 S7 B6 M7 HS Q4 V7 K7 L3 T7
4 RTM 1130 1330 PUK3204 Y4 S4 B1 M3 H4 Q4 UC K4 Ly TC
3 ANS LCY 1100 1100 [KL2223 Y7 S7 B6 M7 HS Q4 U7 K7 L3 T7
L RTM 1130 1330 VUG 204 C4 Y4 By

5 AMS MAN 1350 1410 [KL2027 Y7 S7 B7 H7 Q7 U5 K7 L5 TO
6 RTH 1510 1740 VUG 706 S4 Y4 B4 K4 Ly

7 ANS MAN 1350 1410 UK2027 Y7 57 B7 N7 H7 07 US K7 LS TO
B RTH 1510 1740 PUK3706 Y4 S4 By H4 OC VC K4 LC TC
PAE-

»

Retrieve sn unsolicited Mosssgo, RI1CO02 |18 ' HUM

il Stan | |j Facalpoinl | untitled - Pairt 1:33 P




Fignt

LH Mo
L 8138 o
ST roaT

X DM &

51 TS
L+ 2158 A
L i35 &
LESEQ &

LE VNI

| e

E % EER ﬁiiﬂi

I !

-

Rarailabaithy

Tirs AN Tea
LLF -] FRA 160D
e NCE B30
(i MLC  1Xal
(L] NCE 1AM
L) M 14D
1505 NE 1EX
i IrH  Dash
(14 MCE 100
L IR R0
r L g | - e
Paznergm

Turaiahie

ﬂ e Wt al aallability Tuesday 08 Mancl 0%
= AMADELIS AVMLADILITY - AN ™ NCEMRCEFR - 14 TU DI MAR 0O00

T oo 5 fwm P
g 8
45 IH B
w0 .
s o7 @
m 8
600 COR7 B
M o»
BE a
m 8
FY | CLEE I

.1M|r1h'.n'r|lh|}n| LFrEr Bprmiars |

T

€3 D9 I9 Y9 BY M3 HE GO VB WD
£ [ I3 ¥ B MB MG 00 VE WE SE
L ]

D 8 VA SE B B MM QW
(e ]

va

CO D9 I8 ¥§ B MG MG 03 VE WE S
J 49 0D B YO B HI K MR LS WE
59 M0 G9 O WA RS

Ji O3 D5 B Y B HS 5D WS LS Y
£ 80 O OO WO RB

M OCH DR W YD 09 MR A LS VD
58 NI S OF WA R

O T B R I R O R R b

all

ali - YT

S ET A G0
i FEERERERT REAT |
HEA O NS
b g e il ]

Fods
EMTWTF S

1
234 G8T 8
LR RIRFRERTEL
WATIRTRI0 I 12
AT RN
mn

Pebaniay Meds
EHTWTF S
1 2348
AT EBRWANID
(ERCRERLARRTRL
N IDANEN
.

Wlan chy 28
SEMTWTF S
12248
7B QWD
(SACAERLAPRL AL
A XM
el ko]

14 56T
(UARRERRETHLN]

77



H
AIRLINES -

Galileo GUI-Mode

™
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NDC: The full process

Setup

Shop

Order

Pay / Ticket
Report Sales

BSP Confirmation

Payments

Step 0

====p  Proprietary Step 1
+——  NDC ex Airline : : Step 2
— NDC ex Agent Ca_sré-hgéidlt Amir:n Step 3.
«—— NDC ex Aggregator Step 4
Step 5

Profile Step 6

Distributor n |

o

Airline Profile

Airline

» +
= |
i BSPLink i .
i (Agent & Airline) : !
' i Files for credit
! i card remittance
1
1

Billing and
Settlement Plan
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NDC: The process for interlining

Step 0.
Step 1.
Step 2.
Step 3.
Step 4.
Step 5.

Step 6.

Setup
Shop with ORA

Proprietary

NDC ex Airline
NDC ex Agent
NDC ex Aggregator

AIRIMP
Ticket / EMD

SIS-IDEC

Traveler

SRR

Airline Profile

(incl. interline markets)

A
1
1

Agent ﬂ Aggregator == 4
- -

6

-

'
]
]
]
]
]
I

IATA
SIS/ICH

IATA BSP

ORA relays complementary Shop RQ to POA

ORA consolidates POA RS into its Aggregator RS

Agent sends Order RQ to ORA

ORA accepts POA’s offer with Order RQ and confirms interline order with

Agent

Ticketing & payments all with ORA as validating carrier (incl. BSP reporting &

settlement)
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NDC process for 'shopping’

==+ Airline uses NDC for shopping and ordering

<=+ Payment/ticketin¢—
completed by
Aggregator with
GDS capability

Step 0.
Step 1.
Step 2.
Step 3.
Step 4.
Step 5.

Proprietary
NDC ex Airline

NDC ex Agent
NDC ex Aggregator
=» TKTREQ/RES

—_—

-

Cash - Credit
- Check
i

Credit Card
Authorization
' )
]

Airline
Profile

& Aggregator

Setup

Shop

Order

Pay / Ticket
Report Sales

BSP Confirmation

Source: |IATA

IATA BSP




