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‘ Technology IS rapidly reshaping both
consumer + business landscapes







Expectations created outside of the travel experience

Travel brands are pushed to meet expectations set by non-travel brands

Mobile phones o Sales from Drink “ersions” of
OB oridwide 35% ggmmendatlon 87K ... . 33M oo

i

Expectation set: Expectation set: Expectation set: Expectation set:
24/7 mobile access Personalization Choice and speed Winners use data well
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TRAVEL COMPLEXITY

Airlines and hotels are transforming into
retailers to access with new ways to drive
top line revenue.

Simplifying the travel experience is critical
for the future.
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The number of
air passengers

will balloon from 4B
to 7.8B by 2036
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IATA's passenger projections. Image courtesy of IATA
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Complexity to simplicity in travel
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Travel Network shopping volumes

Total Shops By Year - TN

Shops (Billions)
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» Total TN shopping
volume in 2019 was
~249 billion

* TN 2019 YoY shopping
growth rate was 47%
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 Shopping topped
24B in December
2019

TN - Total Shops By Month

Travel Network: Steady increase in shopping volumes
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Travel Network: Total itineraries top 2.5 trillion in Q4 2019

TN - Total Itineraries By Month
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2.00T
e Itineraries returned
exceeded and
@ 4 coT remained at 2.5 trillion
= in Q4 2019
=
=
1.00T
0.50T
0.00T
od = o w o ™ ol = o ) = od od = o w o ™ o = w o0 Lo T A Y|
L= o o o L L o o o o — — o o o o L L o o o o — i
W W W W W W M~ M~ M~ M~ M~ M~ 0 0 W MW MW W A A A A B O
— — — — — — — — — i — — — — — — — — — — i — ~—
o= = o= o= o= o= o= o= o= o= o= o= o o= o= o= o= o= o= o= o= o= Lo I
od ~d ol ~d o~ ™ ™ ™ o™ od od od ~d ~d ~d ~d o~ ™ o™ o™ od od o

11
confidential | ©2079 Sabre GLBL Inc. All rights reserved.



Airline revenue mix continues to change

Average
airfare
decline in the

past 10 years:

V0.9%
per year

Global revenue and ancillary sales
per passenger boarded (PB) trends

Total Revenue/PB

-1% CAGR

PAX Revenue/PB

-2% CAGR

Ancillary Revenue/PB

+38% CAGR

Sources: IATA, IdeaWorks
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Travel complexity continues to increase

Increase in travel
volume & exponential
air fare growth

Opaque schedules
and fares

Air and hotel content
fragmentation

IATA's New Distribution
Capability (NDC)

Dynamic pricing and
dynamic packaging

Payment landscape
fragmentation
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PERSONALIZATION

Airlines and Lodging are moving towarad
intelligent offer management.

Nt ofter set

Nt customer

Nt price

Nt time.
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Business travelers
want convenience

]

Mobile

High customer expectations, low
margin for error for agencies

5

Chat Interfaces

Natural means of user interaction
with technology

Wearables

Personalization increases
touchpoints with traveler

15
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Personalized travel with Intelligent Retailing
Travelers - Personas - Personalization for a Segment of ONE

Next Generation ., Dynamic Pricing

Shopping Dynamic Availability
. CUSEeEy Segmgntation LCustomer Segmentation
Intelllgent Customer Ui e o

: | Multi-month calendars Next Gen Revenue Management

Retailing Segmentation Al/ML enabled recommendations

LEQ?:;?;;‘“" searming Offer —, Next Generation
Management Storefront (SR360)

Customer Segmentation Value of Ancillaries: Conjoint Survey
Bundle Recommender Product Normalization - scoring,
Multi-Armed Bandit Test & Learn rating & ranking bundled offers
Personalization - segment of ONE Default Shelf Configuration (MAB)

confidentia Workflow Instrumen’;atlon



‘Smart” experiments drive intelligent recommendations for air shopping,
offer management, intelligent storefront, ancillary pricing and much more...

» Business Question: Which option is the best alternative?
« Experiment by allocating options across requisite dimensions, (e.g., dates, day-parting, etc.)

 Use multi-armed bandit (MAB) technique to test the associated metrics at various alternative
scenarios and continuously tune the model to focus on the best performing alternatives

Fixed allocation Continuous reallocation
A/B Testing Multi-armed Bandit
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SmartShop (ASE) with Multi-Calendar test-and-learn
experimentation model|

Ultra-fast shopping engine

Core Pricing of Smart Shop is 50 -100x faster
than any industry solution, providing a great
shopping experience

Live shopping; no cache required
Extended calendar view (7 — 11 month)
Destination shopping

Single day shopping

Context for travel based Segmentation

Revenue-based redemptions

1:1 Personalization to find the “best fare” with
Preference Driven Air Shopping (PDAS)

Machine Learning / Al enabled multi-calendar
display of the best fare and lowest fare for the
customer segment




Offer management — selling the right airline bundle to the
right customer at the right price at the right time .

Traditional segmentation Context-based Travel extras Personalization
o segmentation —_ Segment of ONE
U& Short haul Q
Medium haul \”:?
. Business )
Price Flight 115 Coach Cabi_n Long haul >
BRA s1000 PR =YY Z on 4% Aprl ‘ﬁ\; Advance purchase : ::-:: )§
R s Leisure Length of stay —
EER ssoo o Number in party [
B ¢«
° Channel A
B R R R T L S Weekendstay m
0 10 20 30 0 50 60 Demand ﬂ% m
L 10]5] 10] a ) Departure day
Couple Return day Y
2000
m o
' le) ° p=m
Family ° % Declared Customer

Customer Profile
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A persona-based recommendation engine to maximize
conversion rates of the air bundle — airline view

Recommendation Engine
Recommends bundles based on travel context

0 Lounge access
ﬂ% Cabin upgrades
IO Standby allowed
O Free drinks
& Extra leg room
0 Meal
Ancillary ﬂﬁ 1st checked bag
Champagne dinner
preferences 1|le m Pre-reserved seats
vary by
0 1st checked bag
Context for . 2\ Wﬁ 27 ohecked bag
Travel TalLE Pre-reserved seats




Advanced decision support for personalized offers

Qorldwide‘: r 5 pow

Find the perfect flight

attle, United States Washinaton)

:
a 0|«
2days bting Preference

T

EXACT DATES | FLEXIBLE DATES

v

O (San Francisco, United States California)

Offer Management

Qolldw‘ldec'r ﬁ powered by Sabre

SFQ -= SEA
ROUND TRIP
1 adult

Outbound Flight

Flight Information

SAN FRANCISCO TO SEATTLE
10:20-12:22

WAT745

1H 40M

AIRCRAFT: 320

Wed Apr 11

Coach Plus Incl
*PREMIUM SEATING
*PRIORITY BOARDING
*MEALS / BEVERAGES
HNFLIGHT INFOTAINMENT

Travel in Luxury:
ADAPTIVE OFFERS

Adaptive Best Deal Adaptive Good Deal
* CABIN UPGRALES * CABIN UPGRADES

* PRE-RESERVED SEAT * PRE-RESERVED SEAT

* 15T CHECKED BAG * STAND-BY ALLOWED

511822 512514
SAVE 17% SAVE 9

ORCU

SUBTOTAL

$416.21

OUTBOUND FLIGHT
10:20-12:22
341621

Base Fare:

5416.21

Adaptive Popular Picks
* 15T CHECKED BAG

* LOUMNGE ACCESS

* ZND CHECKED BAG

G - |

ORC
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AIRLINE TRANSFORMATION

Airline industry builds stronger retailing
processes. We are also seeing a significant
shift in how airlines choose to distribute
their products via direct and indirect
channels.




Focus on successes in retailing & distribution

©

A
Reach‘more Grow revenue Increase value per S
passengers per passenger spent on distribution

_\\



Airlines are enhancing their retailing
capabilities to offer new content

NDC enables this new content to flow into
the Sabre marketplace



Technology
hype cycle

Peak of Inflated
4 Expectations

Plateau of Productivity

Visibility

\ 4

Time

Chasm
el ‘

Innovators  Early Adopters Early Majority Late Majority Laggards
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Intelligent offer management — airline and marketplace

For Airlines For Marketplace

Right bundle (air + air ancillaries), right Determine optimal value-based display of
customer, right price, right time non-homogenous supplier content in the Sabre marketplace

Value Scoring of
non-homogenous
content

Present personalized
offer

Segmentation based } Bundle based on }
(Segment of ONE)

Airlines respond to
on travel context persona

[tinerary selection
shopping requests

and order of display

Trip purpose Recommendation Preference-based NDC messaging Machine learning Display ordering
segmentation engine personalization standard predictive models based on value

= PNR BN Proposal D PF Keys @3 Manual Command
MSP - Minneapolis = DFW - Dallas (] Mon, 25 Mar - Fri, 29 Mar Filter Select ~ Sort | Select -
Return Flight FARE TREND TRAVEL SEASONALITY FLEXIBLE DATES FARE RANGE ALTERNATE AIRPORTS
VRSN Fares are stable Moderate Save USD 36 usD 316 Not available ~
Base Far $292.1(
$85.8( Labal Cheapest +USD 216.60 Fastest +2h 22m Best +USD 316.39 ~
$20.0¢
1 included Airfares (200) * LA g LAl ~
|3 ) & DL2631 MSP - Minneapolis DFW - Dallas 2h 20m SABRE SABRE SABRE
, \ Delta Air Lines 25 MAR 7:45 PM 25 MAR 10:14 PM 319 Basic Economy = Main Cabin = Comfort += -
=== . DL149% DFW - Dallas . MSP-Minneapolis  2h22m uso 216.60 us0 276.60 uso 344.61
Delia Air Lines 29 MAR 8:06 AM 29 MAR 10:28 AM 7
o AAIT MSP - Minneapolis DFW - Dallas 2h33m SABRE SABRE
~ American Airlines 25 MAR 8:40 PM 25 MAR 11:13 PM 738 Basic Economy ~ Main Cabin -
s - Not available ~
i =3 o AA2 DFW - Dallas MSP - Minneapolis  2h22m us0 223,59 us0 283.60
== . American Alrlines 29 MAR 10:25 AM 29 MAR 12:27 AM 319
- waso MSP - Minneapolis » DFW-Dallas 2h 20m SABRE SABRE
worldwide Airlines 25 MAR 10:55 AM 25 MAR 1:24 PM 738 Economy = Economy Plus =
3 Q( o] Not available ~
“ “ n o WA 220 DFW - Dallas MSP - Minneapolis  2h22m uso 295,00 usn 339.42
worldwide Airlines 29 MAR 2:35 PM 29 MAR 4:57 PM 738

Personalized Offer Next Gen Storefront ©2019 Sabre GLBL Inc. All rights reserved.



Competitive revenue management: real-time changes

Sabre’s commitment to
Dynamic Pricing is two-fold:

Enable distribution of new
Dynamic Pricing Content
from suppliers to Sabre
marketplace

Deploy a Dynamic Pricing

Engine for interested airlines.

The model will send
dynamically priced itineraries
on-demand to airline
websites and marketplaces
(GDSs)

Prevailing market conditions (i.e., competitive shopping data)

Competitive Revenue Management

DYNAMIC AVAILABILITY

with inventory overrides

45
005

il ” |1
= i ol cotal ORS00
| L L B L L L e L |

DYNAMIC PRICING

continuous pricing or laddered pricing

Challenges

» Volumes / scalability
* Interline

» Regulatory

* Revenue accounting
 Fare management

« Servicing

* RBD-based programs




Dynamic pricing — airline and marketplace view

For Airlines

Determine optimal dynamic price for an
itinerary based on prevailing competitive
market conditions

Book and price or

Dynamic Pricing Send results to airline
shopping request } }

algorithm for the website and GDS on
optimal price demand

Booking or shopping Dynamic pricing
request algorithm

Display the itineraries
and dynamic prices

Choose Flights

$400 A~ §435

Select Your Depart Flight Snow Pricing| «- I

B B {8 (B B !B

For Marketplace

Instant access to new dynamically
priced content from airline suppliers to
the Sabre marketplace

SR 360 displays
dynamically priced } dynamically priced

Travel agent: book Airline sends new
} itineraries to GDS itineraries

and price or shop
requests

Travel agency shop Dynamic prices via new
and book messaging standard

Display dynamic prices
on agency desktop

» Sabre will have access to all dynamically priced content
generated by airlines for travel agents to sell

» Sabre receives dynamically priced content via the new ATPCO
messaging standard



Dynamic Packaging — Marketplace View

Context for Travel + Purchase History based Preferences

COLLABORATIVE FILTERING
Read by both users

Read by her,
recommended to him!

Start o o .| ®©

B 8 R 17 ® e ®

. R - 0O > Length of Haul —)I_ —> as<_>lmllarusers o —> ) . ’ —>
O M ﬁ“’ Gl

Travel Agency ZH& m ||1\|> ”@ ‘ Purchase History

v

/ Traveler preferences mined by Recommender System
Test & Learn Experimintation —> Display hotels based on traveler preferences
Infuse recommendations with seldom-booked properties

T Finalize booking to evaluate recommendations

Personalized hotel recommendations Continuous improvements
based on purchase history and preference through MAB Test & Learn Experimentation




PRIVATE SECTOR BEST PRACTICES

EH | everage learning from private sector to
apply private sector best practices and utilize
lessons learned in a government
environment.




Corporate Performance Metrics

DASHBOARD

CPM
PNR Create Date
MonthYear ~ Oct-2019
QuarterYear -~ Q472019
Date "

AER LINGUS
AEROMEXICO
AIR CANADA
Air China LTD
Air Choice One
AIR FRANCE

Origin

Region ~ UNITED ST...
Country

City

Destination

Region ~ UNITED ST...
Country

City

E
Site 1
Site 2
Site 3
Site 4

(Subsite |
SubSite 1
SubSite 2
SubSite 3
SubSite 4

AR HOTEL CAR

Average Total Air Amount (USD)
500 B Corporation
| CompSet
500
400
300
200

100

Average Total Air Amount by Advance Purchase (USD)
700

600

500
400
300
200
100
. 0-3 4-6 7-13 1420 21-29 30+

0

=}

=]

1=}

=

O&D ANALYSIS

Data available: -

CONFIGURATION

INTERNAL VERSION
Average PNR Touches Percentage of Round Trips
n Corporation 100% B corporation
15 L CompSet Jem | CompSet
80%
10
60%
40%
5
"U%
0 0%
Average Length of Stay
=) Corporation
B Corporation 30 & Comp3et
L CompSet
25
20
15
1.0
05
0.0
Days

Benchmarking a
corporation’s travel
activity with similar-size
corporations.

Providing insights to
Travel Managers on
policy compliance, cost
and traveler behavior by
destination



TRAVELER AND SYSTEM SECURITY
In today’s climate it's less about cost control
and more about risk control. .




Artificial Intelligence
in Travel
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Artificial Intelligence
at Sabre

Al isn’t just about chatbots.

Al will enhance every product in our
portfolio and power features that
learn over time across process
automation, cognitive insight and
cognitive engagement

We've created a company-wide Al
Special Interest Group (AISIG), and
are training not only developers,
but product managers, designers,
and leaders to identify new ways to
use Al.

Sabre is already using Al for:

Customer Segmentation
Shopping Displays & Efficiency
Pricing recommendations
Dynamic bundle creation
Flight delay prediction
Passenger name matching
Flight plan optimization

Test & learn experiments
System monitoring

And much more...
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Al/ML Initiative

ARTIFICIAL INTELLIGENCE Qusrterly Newslettsr

Ezbre

AlSIG

INMOVATION FOR COMPETTIVE AWANTAGE AN A ENABLED LANGSOAPE ——

Sabre talks Al at Arabian Travel Market Conference

April — June 2019

Al NEWS

Quarterly Newsletter
Vol.2, No. 2

April - June
2019

Fatin Said
Eavlier this month, Sabre's Midde that Lsing disruptive technologies to boost
Esst team d in the and remove friction for
Avabian Travel Market (ATM) in are likely to become future market
» % Dubal and sponsored the Travel mxamuamnnnmumm
Technology Theatre, & venue that learning-enabled landecape, 0 & key focus
provides 2 dedicated platform for vavel and for ow sector i inteligent retaling
technology expens to network and learm from Cony want 10 see coment that s
Iindustry presentations and seminars. This relevant for themy they don't want to see
marked Sabwe's 12 year of participation at generic information. This is something that
ATMI will change over the next couple of years®
Sabre had six spesking opportunities mwnmmmwmm
covering topics ranging from NDC, emerging show the lowest price on your website. You
)y, COrporate mmmmnmmmmw
mlmmmmm s
mdaoleum ypanel P beeam!alomymmm
with QY relevant
companies. We slso see a need for onetoone

Sabre Labe had eignificart presence in this
event where Ben Vinod, SVP and Chief
Scientiet, was & key speaker for two sessions.
In hs keynote, Ben discussed emerging
technology and future rends in an Al ensbled
hmummmummu

and itz effots o

explored potential
benefite and pitfalle of technology
inthe Gulf's 1ouriem sector.

Whie innovations such as the Internet of
Things (loT), Artificial Inelligence (Al),
Machine Learning and Personalization
Technology heve the potential to bocet
efficiency across the Mmy panelists
emphasized that operators should ahways
consider how new Wom are likely to
Impact the customer experience. They agreed

personalization. We want 1o be sbleto give
& tallored response that is meaningful to you
- as a segment of one.”

On another session Sabre VP for the
Middie East, Abdul-Razzag lyer, hosted a
customer, Sajish Tampl, from ITL World

Categories

Type of Learning Categories of Algorithms

Py

PP Support Vector | | Discriminant Naive Nearest
Of A | O r | t h m S - Classification Machines Analysis Bayes Neighbor
g Supervised
Learning - .
Regression Re;Ir:es:rion Decision Ensemble Neural
Develop predictive models GLM EEE Methods Networks
based on both input and
output data
! ! / (" approximate | Mark ( )
i i : pproximate arkov . -
Machine Learning Semli supgmsed Rel[lforc_ement Dynamic Decision Alee".f;'c Mu|I3t ;:‘;ri?ed
earning earning Programming Processes gorithms
- AN AN v
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KM Y N )
kﬁﬁg‘i‘?‘?ﬁs‘; Hierarchical Gaussian
( ] ;- Fum Clustering Mixture
Unsupervised . " / AN J
Learning Clustering (" N o aYa ™
Hidden Principal Neural
Markov Model (eI Networks
Discover an internal L L Analysis L )
representation from input
data only
DATA ANALYST PLATFORMS DATA SCIENCE PLATFORMS MACHINE LEARNING
B Microsoft @ pentaho alteryx | $EIF /e data | N T e
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Evaluation

STATTOOLS

Al / MACHINE LEARNING / DEEP LEARNING
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Al / I\/I |_ Exa m p | es . Personalized Offers

Return Flight

Name Separation Model

®
PNR NAME DOCUMENT NAME CHECKIN NAME
ERREL e T o and SSR docs data input
SWARAN MR SINGH N V' SWARAN SINGH
'HOOI MOI'MS MOT MRS HOOT MOI MOI
Yromuoe e v s e =
T MALAYSIA | R S e Supervised Learning — traditional M/L methods (Decision|
! o Trees, SVM, Boosting, Bagging, Random Forest) and
Gt
4 e e e Deep Learning to identify ethinicity -
E Tingo et
F e
H gt —
E R
y 8 c -
[ With known (predicted) ethnicity, apply a rules engine to 4 = m
! AT v &ekececeeeeecss determine Last Name and First Name N
AFENMSFU AIFENFU RUIHU WANG
CHITHIRAKAL A MRS PALANTSAMY MS CHITHIRAKAL A PALANISAMY MRS CHITHIRAKAL A PALANISAMY
EYUMR AHKAN KANEYU AHKAN MREYUAHKAN -
KARDIMR YONO KARDI YONO 'WIBOWOSIGIT SUDJENDRO .
An expert (AS Local Account Rep) validates the results “ “ “
The US passport is ICAO dard while the ysia passport is not. - . " o
IMalaysian government does not apply the ICAO standard for the readable strip Basellne: accura_cY improved from 20% to ~60% -
lon the Malaysian passports and Sabre kiosk’s cannot read the names. Two ~75% with traditional M/L methods. SVM
ssues exist due to the inability to identify last name and first name performed the best with an accuracy of ~75%.
+ Issue #1: Unable to use the MRZ (Machine Readable Zone) for PNR of Deep Learning model (Recurrent Neural Nets (RNN) ; ’ ; ’
Departure Control customer look up with Long short-term Memory (LSTM) marginally Ir Opp I n g WI egl ] ] e n a IO n
+ Issue #2: Due to the inability to read correctly, we cannot pass APP outperformed traditional M/L methods by ~10%
interactive data for Taiwan and Australia and we may incorrectly populate Transition code to incorporate into Kiosk product
APIS (Advanced Passenger Information System) data at flight close. P P! ; ;
p——— ersonailzation

actual shops classification

Continuous Learning: User Preference Updates to the Universal Profile

UNSUPERVISED LEARNING TO
s ~ DETERMINE COMTEXT FOR TRAVEL
(TRIP PURPOSE SEGMENTS) .
3 Identify
% % Advance Purchase Length of :
i m nce Stay . trip-purpose segment Trip Booking ——
. Mumber in Party Day of Week O personas
&4..° — Airline com T
i L arinriizr Dynamic Pricing
P = = ® = s m @ m w Channel One-way vs R/T of 1:1 lESunCHe
Extended Calendar by LOS

Bundled Offer
Alt Dates + 3 Days |

Single Day
Shopping

Detecting

Example} PCC=HPS9 (TN), origin=BUE, destination=MAD
¢ actual shops classification AIRLINE .
Robotic Shops : storrive NSRS,

ENGINE

Shopping,
Bookings + EMD

a0

Seat-led Shopping

60

Redemptions

0

N : ) ) Trip-purpose segments | Diversity and
B Ideal E_cche:dule and fare parameters for influenced itineraries Relevance
shopping requ ased on co t for 37




Al/ML Examples (cont’d)

Preference-Driven Air Shopping

Search

. Branded Fares using Genetic Algorithms

$ ’ dd ?*ﬁf‘f—*q|9‘9 N9 9 B
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."/ 3
REPLACE
LESS
PROFITABLE
DESIGNS
10:556 AM @ 97% ..
. S::bre | facebook | =. Microsoft |, Sabre Reddie Manage Air“ne
V/ rtu a/ ° This may take a ’
moment. Please stand | Hotelier
DEV STUDIO COGNITIVE el .
Tra Ve/ A g en t AR SERVICES 12:%0pmgon 10/12/2017. Corporation
Here's what | found:
. —
Chatbot Pilot O Travel CAST.
° ; Management
Companies  [REINATATS
0 FEWER CALLS, : B ¥ cvancen
ENHANCED view details I
Corporate CONVENIENCE F—— FROBHETIVITY 38

Travelers

~10,000 branded fares,
containing attributes & price

L
B
i
g
wr

SELECT
PROFITABLE
PLANS AS
PARENTS

|

RANDOMLY SELECT
A CROSSOVER
POINT

|

GET NEW
INDIVIDUALS
(BRANDED FARES)



Al/ML Examples (cont’d

Legend Probability of Selection

1]
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Q&A

Future Forward



