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Al

For almost 80% of people that travel by air, the destination
was not fixed before they decided to go at all. The explosion
in travel and other providers, combined with customers
demanding ever more personalized and increasingly unique
experiences is driving pricing and revenue management to
evolve from inventoryfocused to contextual selling through
the Internet of Everything (loE), especially search, trip and
experience reviews, social media, interest groups,
communities, and connectivity everywhere Now airlines
want to_ become influencers, too, and they can sell many
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digital assistant starts on the ground but must evolve and
find its place inside the cabin Hlight and do more. And
continue onwards. The journey to airline nexgen retailing

and merchandising.

The weather forecast says rain at destination. The Al platform is automatically
sending instructions to the system that manages inflight service item inventory to add
umbrellas to load onboard. The platform knows how many it can sell, and to who
onboard. The flight attendants get alerts through their tablet App based on sensors
that measure which passengers are restless or dehydrated and recommends what
they want so they can prepare and bring it. And once we start usktlgesground

data about customers with what happens onboard, a true frictionless experience can

continue inflight to deliver and sell more experiences related to the purpose of each
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TAP Air Portugal uses sensors to give insights into seat use, when and how

f P TAPPORTUGAL often the seatbelts are fastened, how the tray table is used, and how often
the seat is inclined. Why? To fold this data into an Al strategy to what and
when to sell relevant personalized services.

\ Transavia is creatively using analytics and machine learning to help determine
@] in which context a passenger would pay more for a particular services
(weekend, day, day or nighttime, length of flight).

transavia
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streamline operations.

The digital cabin that some airlines are looking at are connecting a series of littlgarektack

boxes to WAIE Wireless Avionics Intr@ommunications. This connectivity platform can also host
selfsufficient sensors and transmit data over short distances througfh Mour seat or IFE breaks
down? The F/A receives an alert, will come see you, and you instantly receive a credit or voucher on
your PED #ilight. This platform that can host all sorts of other Apps will collectively drive a better

and tailored customer experience while making customers purchase things they war2-Amp

(A2A) interfaces, new customer experiences. All through ML and Ai.
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aduring the flight, and it has to connect to the purpose
and experiences related to the overall trip * so it has to
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D|g ital Cabin Virgin Atlantic Airways, Air New Zealand, Japan Airlines,
Norwegian, Qantas and Eva Airways are visionary
/. g udUAEg ¢’ /7 /piohéers whoseidatariven product and retailing strategy
will be fully connected by will improve customer experience and help achieve
3 Capgemimj commercial goals. Delta, American, and United Airlines
are operational excellence specialists, like Alaska Airlines
and Southwest Airlines. Further, and through
could add USD 7.00 on . . . . ..
average from each collaboration with Airbus, Boeing and joint ventures
EAEEUAc UE between engineering and electronics firms like Lufthansa
-- McKinsey & Co. Technik, LG, and Panasonic, the IoE and Al will be a
powerful combination for airlines that want to unlock the
commercial value of digital cabins.

1 2 Adgriden ancillaries

McKinsey Global Institute has found that those companies that use insights,
create, and deliver datadriven products are 23 times more likely to get new
customers, 6 times more likely to retain existing customers, and 19 times
more likely to be profitable.

Application of ML/l in Commercial Strategy X more likely to ges

23X 6X 19X

Hew Custorner Reetain Customer

|r/—\'.

Source- McHinsey Global Institute (2020)

And airlines are moving to define their role and scope in retailing as part of their commercial
strategy, although the applications of Al today are spread out between customer services,
operations, inflight, but not digital retailing excellence, yet.

But especially since COVIDB, the adoption to move to contactless and ssdfvice technologies is
much faster. And it is not becoming personal, because we can blend in technology and physical
contact when we need to see somebody, e.g. in the cabin, lounge, airport, or hotel. We can make
contact with people more relevant and instantly gratifying because all the information and contex
is there. We know what customers are looking at, purchasing, and what they do next.
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So what this requires, is control and unification of the data with the digital experience.
This digital experience can only be controlled if the airline has ad@géee view of the
customer and their activities, including all reservations. What this means is that airlines
need to drive more and more engagement directly to their App, even more so than their
5SoairiSeo . SOFdzaS SOSNEBRIEQ & 22daNySeé | yR
the website, nor through distribution channels or NDC. Ultimately, the ailSittee

distribution platform, and intermediaries can be customers of most products, not
suppliers.

Imagine if your airline has all your booked trips, excursions, dinner,

spa, taxi or uber rides, fishing trips, cooking classes, ALL in one

It would make it cohesive, seamless, and extremely convenient@ airasia.com
FANI AYS Odzad2YSNES gKSGKSNJI 0N} @St o0& |7
SuperApp idea is not that far away. AirAsia is venturing out.

A
Inflight Excellence Digital Retailing Excellence
. m Qatar
m Air France ® Etihad
m Air Canada ® Emirates m AirAsia
1 KLM Lufthansg
m Southwest Airlines m Air New Zealand
® Norwegian mQantas
m Japan Airlines mEva Air
m Qarntas
® Singapore Airlines
m Allegiant
. - m jetBlue Airways
a1 LATAM m American Airlines
B Cathay Pacific
W Spirit
® United Airlines
m Delta Airlines
mJAL
Operations Excellence CX Excellence

Completion of vision
Source: ai training group & MAI/rallédotober 2021)

The quadrant shown is a summary and simplified MAI analysis of Al

strategy projects with airlines. It demonstrates the focus area and Al

evolution curve of select carriers as they move from the integration of Al

tools in operations management, customer services, to inflight and finally

the integration of digital cabins inan ombiINBE & Sy OS Ay | Odzad 2
iIs meant here to also demonstrate that each airline has their use case

priority list and for each specific machine learning or deep learning models

are required.

One way of looking at Al is that it is a natural continuation and evolution
from business intelligence (Bl), and more specifically, from descriptive
analytics to predictive and then prescriptive analytics. Why this is relevant
to mention, is that twethirds of companies | worked with show that there
is little interaction with the available data and that users do not engage
fully with the data because it is outside their daily workflows.
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ML and Al bring the automation of insight infusion
and it may accelerate adoption of new workflows

powered by smart machines. But that, too, brings _

their own programing and training requirements On Bl

and involves many different techniques to solve

distinct types of problems. Adop’uon

So commercial strategy, data strategy, and Al /. GEUEU [ E 4igguaU 7Ag
applications all need to be aligned and prioritized. with the available data and

This is easier said then done. And the Al maturity . e
model of digital cabins is in its infancy. Ironically, Ml W/m;/;fs%ihiifffg;ﬁ e

& Al can bring about the mueteeded alignment UCE = a0 CLIE ]
between the airline commercial departments. For

instance, what you present for sale to a member in

your loyalty program will be very different

depending on whether that person travels alone, or

with family. Or compared to a relatively unknown

customer. But Al can help you create the links to

make personal offers relevant in each context. I

It can also automate smart processes to ensure consistency, relevance, and ROI and will
facilitate the design of learning organizations that adapt well thanks to them embracing
technology. But before all the bells and whistles, why and where do the airlines start,

and what does it mean for revenue management?

Where is the Data and Al Focus?

Thisis where the industry is alreadyspendingon artificial intelligence

Al Projects in Aviation/Aerospace o

Machine Learning

Natural Language Programing NLP

Context Awareness Computing

H Computer Vision

5% 22% 14% 13%

Percentage of projects

Complexity
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@ AIR CANADA
@ Hello! € How can we help you
today?
D travel requirement - ‘
!‘

iPad on board to bring online onboard.

Southwest Airlines “Listening Center”
(Social Media)

In the next 4 yours, the number of specific applications of Al are expected to
grow up to 50% yeapver-year. The quality of machine learning outputs and
benefits will grow with Compounded Annual Growth Rates that are too high to
estimate. With this acceleration, it is not inconceivable to deliver what is being
discussed here.

Annual YoY Growth in Investment between 2020-2025¢ (Commercial Aviation) 3

L6% Virtual Assistants

59% Smart Maintenance

3% Manufacturing

41% Surveillance

30% Flight Operations

52% Dynamic Pricing

3% Recommender Retailing

il

Source: ai training group & MAI/millennium-ai (2021), compiled from Reuters, MarketsandMarkets, Bloomberg, Factiva, OneSource

For those intimately involved in data science, we know it is clear that getting onboard with ML and
Al is necessary for commercial survival. The customers demand ever more content, mobility,
relevance, and control. And from an experience standpoint, they demand speed, real time,
convenience, and simplicity. This poses challenges for many airline departments on how to digitize
and align their offerings so they can converge on a single platform.

Being best in something customers value can help derive premiums and profitable growth. More
practically speaking, the evolving needs of customers can only be satisfied and delivered through
ML and Al once you look at it holistically. And you will realize there is no way that inputs/outputs
from all the business systems used in a commercial airline can be manipulated manually to make
bundled, personalized offers. Let alone in a cabin flying at 36,000 feet. So it is important to
determine what your goal is. This will tell you what your problem space is. And which data you will
need. Then ML/AI techniques will unlock the potential to deliver it
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Theongoing battle of the airline networks for density, frequency and market share will always
SNPRS o0FasS LINRPBRdzOG YINBAYyasX odzi aSO2y2YASa 27
differentiation and by locking people in voluntarily by being thedifde and experience

marketplace, like Spotify is for music, or Netflix for edutainment. And if you cannot offer nor

deliver it inrhouse, you digitally source it in and make it seamless. Like Amazon. But the extent to
which airlines want to go there and differentiate depends on the role they see, their identity, and

their competitive position in the space they compete in. But like charter airlines before, there is a

risk for fulkservice airlines to see their business model be sandwiched [stuck between excellence

and ultra low cost] if they do not develop dadiziven products that enhance convenience and
experience.

Next-Generation Revenue Management
an Aldriven Sales Platform

The goal of differentiation itself is to drive profitable growth through selling more, increasing the
share of wallet, increasing willingness to pay for new products, boost customer retention and
create economies of market dominance for lelagting competitiveness. With airline retailing and

its possibilities, revenue management and pricing also needs help, or at least be elevated into a
new scope and adopt a hybrid approach. The traditional approach based on inventory controls and
differential pricing based on flexibility, urgency and willingness to pay may apply to a finite
number of seats but is only in part the revenue that can be generated from a customer using an
almost infinite number of products and services. So, who will make the ultimate calculation of
what to offer to whom to get the most out of the seat and the likely revenue from all other
services, using insights of what people will do to generate revenue onboard and beyond as well?
This is a complexity level of Deep Learning, with many layers of ML models. This is referred to as
Composite Al and very few companies could even attempt to go there now. And it requires a
complete overhaul of data strategy and Al strategy at enterprise level. It would be easier to start
an airline from scratch.

So, to show a simplified picture of what our ultimate goal should be, is to drive an engagement so
that the total spend of even customers would who got a great deal for the seat approximates the
expenditure of those that spend for the seat. This is possible becausesgggpented passengers

are each very different. Often, those that spend the least on a seat spend the most at an airport,
e.g., because they are in a vacation mood. Their mood is also driving them to shop for cool things
and experiences. Frequent fliers spend more on gadgets. But capturing this behavior will perfect
the recommender systems. Also, many customers purchase items they simply cannot get from the
airline. But the discretionary money is there. And that is the future role of custa®metric

revenue managed sales, or CCRMS.

Customer Centric Revenue Managed Sales (CCRSM)

Customer A
Customer 2

Different products for different customers
Perceived value of each product depends on context

Ongoing
Ongoing
Ongoing
Ongoing
Sub
Sub
Sub

Personalized Pricing / Dynamic Bundling

Onboard
Onboard
Ancillaries

Onboard
Onboard
Ancillaries

A

Onboard
Onboard

Ancillaries

Ancillaries

Ancillaries

Dynamic Pricing

Ancillaries

Ancillaries

Al Steps:

Ancillaries

1.  With basicrule-based inventory controls
2. Depending on estimated total spend

15

Source: ai training group & MAl/millennium-ai (2021)

Revenue p/pax

Seat
Seat
Seat
Seat
Seat
Seat
Seat
Seat

< Days before departure
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For years we have been talking about how marketing, sales, loyalty, pricing and revenue “Sommms
management need to get closer and better aligned. Now we have the technology to do so. We first
digitized processes and automated smart processes with MarTech and SalesTech, and within each,
including loyalty, pirpointed applications of Al now exist. The next step is to bring these functions
onto an enterprise Al platform that allows all data to be shared and used. This will help in building
tailored ML models that solve complex customer value and viahsed selling in a coherent way.
Unifying the data is the necessary prerequisite to build an overall workflow that is consistent, from

a customer purchasing and experience perspective. It will also allow pricing and RM to dynamically
price based on more dimensions, to avoid overlaps and insults. And it could work in reverse,

where customers search for experiences first, before ending up knowing where their destinations
may be and how to get there.

Micro Segmentation, Valudrivers, Willingness to Pay
For Deep Learning to Figure Out

Contextual selling and personalized offering dictates valased pricing and pricing solutions exist
that use rulebased systems to carve out segments. Many studies in this field show that a 1%
increase in price can lead to a-1@% increase in profit, but you still need to convert the potential
customer to purchase. So whether it is through a website, airline App affighi, contextis ever

more important. The deep learning techniques can, for example, help decipher important aspects
such as:

A Micro segmentsof the customer,basedon purposeof trip
(alone,family, luggagepther productsboughtor lookedat?
A Whatthe awarenesssetis: what doescustomercompareyour pricesproductto
(search substitutes,history,reviews)?
A Determinevaluedrivers,which are different per segment
(anddifferent for the samecustomerin a different context, trip type, seasonday/nightflight)
A Establishwhichfeaturesare valueadding,or valuedistracting
(basedon what peoplepurchaseor useonboard,suchasIFE shopping seatfunctions,loyalty points)
A Calculatethe $ valueof eachsingledriver that is relevantto the customer

A Determinethe reaktime actualpremiumto addbasedon observeddemand/supply

The above is an illustration of using supervised learning in machine learning, possibly with
forward-feed learning depending on the data set.

Clearly the arrival of ML/AI is leading to a new organization, and the P&RM organization
are likely going to change. The new scope, the context, the integration of intelligence with
ML on Al platforms leads to a new function. | call this Custe@etric Revenue Managed
Sales, the future of RM.

TheCustomelCentricRevenueManagedSalesapproachandfunctionusesAl to:

Micro-segment market demand

Determine value drivers and calculates monetary values

Apply valuebased pricing dynamically and in context

Recommend destinations based on observed interest and likely related spend
Predict spend on ancillary, onboard retailing, and onwards retailing and subscriptions
Increase share of wallet using loyalty and dynamic offer bundles

Apply a hybrid approach to optimizing finite inventory with almost infinite number of
services to sell

Drive retail bundles and dynamically reprice them as items are added

Supports mobile payment

Uses micropayments to lower transaction barriers and for unbundled promo
features/services

Pushes out offers and4App transactions and even within WhatsApp and other chat apps
Drive prescriptive network planning with muttimensional Al built demand forecasts.

=4 =4 =4 -8 _a_a_9

= =4 =

= =
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Prior to solving the pricing and revenue
management problem, we are likely
using triatand-error approaches like we
have seen with seat selection fees. This
creates a data set for ML to start testing
hypotheses of willingness to pay.

And before we can actively revenue
manage new datariven products and

do retailing and dynamic offering in real
time, we are using a basic business rules,
while we create the workflow of
integrated analytics so that we build
experience.

This experience can then be used to train the neural network in ML models and allow Al to
automate the process in the future. To achieve this involves embedding visualizations of data
directly into applications thereby infusing actionable intelligence at the right place, at the right
time. But with so many dimensions to look at simultaneously, we may need to automate quicker
before losing out on the retailing opportunity to others like Amazon, Google.

Gb20KAY3I auzLa ! 2y 2NJ D223
FANIAYS FYR 0SS | ?f‘)\){EI NB G+ A

gAUK RAIAGLE OlFloAyat
amazon i Google Al

Google

seor Google Brain
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What Can Al Bring Onboard for-fight Experience anilzwe=
New Sales through Dat®riven Products?

“What you know about the customer before they are
on the plane can be used to continue the monetizable
engagement in-flight using ML & Al”

Cabin Staff Digital Cabin Personalization

* First level: * Advanced: * Expert:

automate airport digital cabin, infuse ML/AI recommender output to
process, cabin Bluetooth, use of in-cabin billboards and in-seat

services, F/A tasks  PED for retailing shopping, plus surface deliveries

27

On a basiclevel, Al can help automate tasks and connect applicationsand systemssuch as
ordering food and drinks through an in-seat IFEsystem,while dynamicallykeeping stock of
inventoryin the galley Themachinelearningcomponentcanalsocreatepromosfor perishables

that must go. The IFEsystemitself can recommendmoviesin categoriesbasedon observed
behaviorsfor eachflight sector,while personalizingt further if the customeris known Theseat

may even recognizethe passengethrough smart facial recognitionand preloadthe LIS NB 2 y Q &
profile with preferred seatconfigurationand playlists Thisis alreadypossible,and these could

be differentiatingcustomerexperienceaspects

On a more advancedlevel, travelers can make in-flight purchasesby shoppingonline (e.g.

Amazonon Delta)or book excursionspr personalpickups Alternatively,digital billboardscan
deliver callto-action ads and promote tours, thrills, or duty-free that the traveler can add to

their IFEshoppingbasket,while choosinga delivery location for the duty-free items. Another
exampleis that by telling the chatbot in what mood you are, Al can help you find the right

restaurantand setting or suggestother suitable activitiesright from your airplaneseat These
are essentiallynore ancillaryproductsonboard

ai training group and MAIl/millennium aviation ai (c) 2021 All Rights Reserved 10
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On the third and most advanced level, airlines will leverage the combination of data from s
various sources on the ground and infuse it into the onboard experience by connecting systems
and creating an inteoperable and smart platform that continues the digital engagement and

selling process in a frictionless way. It basically means, that whether you are planning your trip,

or you are at the airport, in the lounge or onboard, there is a constanstifie related and

active engagement between the airline and the customer. The airline is constantly coming up

with relevant products and services you may want to purchase, for you. The airline is sourcing
content from merchandising partners in real time, and dynamically changing the offers as you

add items to the basket, potentially using loyalty as another incentive. Overall, the customer
keeps getting better value, by spending more.

And most likely, you will use your PED and connect to yeseat screen through Bluetooth to
control your personal content. Everything you do, look at, purchase, feeds back into the
reinforcement models of ML to perfect future value propositions, including how to price it
better.

Speaking of PED, through augmented Al, you may be able to shop for cloths and see what they
look like on you, if you have a picture of yourself or simply take one. Airlines can become this
kind of retailer. Even before airports do, but it is better yet if airlines and airports collaborate by
combining App functionality.

In order to deliver on the promises of using data to design and offer new products and services
iGN @St SNA zlyuz FYR (2 RSGSN¥YAYS K2g-s¢ YR HKS
sexyg 2 NJ Q KI 2 KILLSYy®

The airline retailing marketplace could be the & dzo S NJ &f laili &re®el and
S E LIS N B i¢ tdSoalyg opportunity for some, but things are also clearly headed
that way with Appslike & ! LY y AwBiéhIvants to be the App of all Apps Hiking,
special interests, hobbies, even medical appointments. Customer reviews, social
media, bookable promotions. Why not have control of all your appointmentsin your
hands,usingone interface?

=

“Uberization of air travel & experiences”

Airline Middleware Experience Providers
Retailing
Platform

Airline

App
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Use Cases and Al Maturity Model

For each use case, the customer is at the heart of it. And looking at the entire customer journey
and beyond is a value chain that needs to be broken down into manageable pieces. And key is to
capture existing knowledge and hunches that people have and infusing it in automated Al

driven processes using ML. This can be done by training data.

Lufthansa does this by looking at which part of the customer journey is affected by change,

either in terms of trends or technological advances. British Airways looks at the inspiration part
of which experiences drive destination choice, as do Ryanair, easyJet and KLM, who also uses
social media heavily to drive customer service initiatives, destination marketing, and ancillaries.

The next step is to choose one or more specific customer segments and identify a specific goal
you want to achieve. Analytics can help you correlate dimensions and attributes that matter.
But for ML, this would become the problem space to solve for recommender systems or for
natural language programing. The objective is to enhance customer experience in terms of
efficiency or eas®f-use, or commercial related to facilitating the conversion to a sale from a
recommended relevant service.

If you know your goal, you can collect, cleanse and work with data on a data management
platform. If you do not know yet what opportunities you may have to create new revenue
generating services, you need to develop a data strategy, prepare to work with unstructured
data and let ML and DL generate insights for you. Only afterwards can yeankatror end
models.

owWhat matters s not only the r
the right amount of dat

Automatingdecisionmaking in Al is not just about data. There are many aspects leadership
need to consider

Infusing unstructured knowledge into a digital process (knowlg¢dge
Economics of Al (costs, ROI, capital allocation, cost model of Al platform

Data, data sources, and data quality (internal, external, transactional or senjiment

Technigues and methods to use for which problem space (language, type, layered, training
method9

Governance (CX, cyber security, privacy, permissions, regulations across boarders
Organizatiorg How datadriven commercialization can drive dadiaiven organizatiordesign

Delivery method (DevOps, market adoption,-fadickcontingencies

= =2 =4 =

Revenue model and failure recovery madel

oUnderstandi ng your customer
first, then using Al to achieve them is the best way to
t hink about appl!l ying Al [ n ¢
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With regardto the Al maturity model or steps for onboard/inflight, it typically follows the data maturity
model and prioritizes which processes can be improved and automated. Below are several typical steps
that airline are taking to determine Al strategies:

Digitize intelligencegyathering and transactional workflows (ground/air)

Connect data from all commercial departments, secure data, deploy data in enterprise DWH
Reduce information and skillset gaps in the workflow by capturing what machines do not know yet
Assess Al platforms for potential fit; infuse current Bl team

Combine MarTech, SalesTech, RES, loyalty and DWH and create data lakes

Define problem spaces where layered analytics are required

Organize datscience/commercial taskforce

Design, train, and deploy Mhodels

© © N o 0 > w Db

Drive new merchandising partnerships wit.

=
©

Launch digital cabin, including (alternative) paymgateway

=
=

Bringdata-driven insightoonboard

=
N

UseDeep Learning to keep perfecting recommendgstem

Extend to/between airlinalliances

=
w

14. Developroadmap to augmented Al.

In Conclusion

The future is bright for airline retailing and doing so onboard aircrafttght. The technology is
available and will enable airlines to innovate and execute deeper and more sophisticated
differentiation in their services.

Ultimately,strategyis aboutcapitalallocation, so airline boards and executives have to decide
whether the investments and approach are in line with business strategy around target markets,
which will shape the data model and in turn the Al model to follow.

Today, airline retailing is at its infancy, but market and consumer trends indicate that
differentiation will be through airline App or Super Apps, requiring Hofgerable applications

and systems that, by default, necessitate embedding machine learning (ML) in digital processes
that will be automated through artificial intelligence (Al).

Thiswill lead to new business models, new types of micro revenue models, and must be
supported by mobile and alternative payment technology.

For those airlines that operate in multiple customer group segments, Al will be essential to
become more datalriven, drive better propositions and outpace the competition in executing
the customer value propositions through personal electronic devices. This will help growth the
customer base, retain existing customers, and solidify compounded profitable growth.
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