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Objectives

Framework for real-time, 
personalized air ancillary offer  
recommendations

Applicable to airline-direct 
channels (including NDC)

Extensible to more general use 
cases (e.g. air + ancillaries and 
dynamic packaging)

• Ancillary sales are one of the hottest 
areas of airline revenue growth

• Global ancillary sales in 2020 (COVID 
impacted) estimated at $83B USD with 
13% CAGR

• However, most airlines only support 
ancillary sales on a standalone (a la 
carte) basis or those included in static, 
pre-defined branded fare offerings

• Growing opportunity to use ML to offer 
the right bundles to the right customer 
at the right price at the right time.

Why is it important?
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Provide real-time recommendations for 
dynamic ancillary offer bundle and 
pricing for customer (or agent)

• If shopper is anonymous, recommend 
popular ancillary bundles based on the trip-
request type

• If shopper is known, provide 1-to-1 
customized bundle offers based on trip-
request, prior purchase history and other 
information

• Dynamic discounting of the bundle prices is 
provided based on the total ancillary revenue

Offer Management Recommendations
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Dynamic Bundled Offer Example
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Airline Direct Channels
• The airline website and airline-managed POS tools are the most obvious initial use case

• Dynamically generated ancillary bundles are usually offered after itinerary selection

• Dynamic bundles can be included in the primary search page results, but screen real estate limitations are 
typically a factor

Indirect Channels
• Most airlines want omni-channel offer solutions, but dynamic offers in indirect channels based on 

traditional distribution are more challenging

• A combined technical and commercial approach is needed by airlines for successful growth of ancillary 
sales and product upselling in agency channels

• Possible to extend these technical capabilities into agency POS via API’s (e.g. NDC)

• But commercial incentives are also needed to motivate agencies to invest in these capabilities and expend 
the additional time and effort

Distribution Channels



GENERIC 
FRAMEWORK

For Offer management 
decision support
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In-path, ML decision support is essential to unlock value 
Population shopping
and booking patterns

Customer segmentation 
and pricing

Leisure Solo 
Travelers

Leisure Family 
Travelers

Business 
Travelers
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Forecasting for customer choice
and optimization based on capacity

Personalized offers 
by segment
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Unknown 
Customers

Ancillaries
and bundling
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Optimal 
Ancillary Price

Bundling 
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Optimized ancillary 
bundles with price

+ $20+ $50

+ $40+ $60

+ $60+ $90
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Dynamic 
Bundling of 
Ancillaries Market Basket Analysis

Ancillary preference data by trip-purpose segment

Trip-Purpose Segmentation
Trip-type persona (incl. touchpoints)

Blended Preferences from Multiple Sources
Trip-purpose segment & customer history

Recommendation Engine - Dynamic Bundle Offer Generation
based on persona, branded fares & status entitlements

Offer Engine - Dynamic Discounting
Determine a base bundle discount that varies with total revenue spend

Modify price recommendations & display decisions by channel

Get initial preferences at segment-level 

Get customer-specific preferences (if available)

Feedback 
loop

Business Experimentation
Optimize price & bundles using live experiments and reinforcement learning

Priced Offer Displayed on Channel



REQUIRED 
PROCESSES
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Every customer has multiple profiles 
based on the context for travel
• Overnight business trips

• Extended business trips

• Family vacation

• Weekend getaway without children

• Visiting friends and relatives

• …

Customers when they shop may be anonymous or registered.  Responses returned during 
shopping and offers should be relevant based on trip context

Trip purpose segmentation is the common link between shopping and offer management

Trip-purpose Segmentation
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Recommendation Engine
Recommends bundles based on travel context

Lounge access
Cabin upgrades

Standby allowed

Ancillary 
preferences 

vary by Context 
for Travel 

Trip-purpose Segmentation

1st checked bag
Champagne dinner 
Pre-reserved seats

Free drinks
Extra leg room

Meal

1st checked bag
2nd checked bag

Pre-reserved seats

Market Basket Analysis
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Market basket analysis is used to determine ordered preference list of items in bundled offers 
(including ancillaries)

• The goal is 1-to-1 personalization

• In practice it means combining historical information from multiple data sources 

Blended Preferences

Preferences by 
trip-purpose 
segment

Preferences from 
customer sales 
history

Stated 
preferences &  
agency profiles

Social media 
(text mining, sentiment 
analysis)

1-to-1 blended 
preferences list

INPUT TO 
RECOMMENDER MODEL
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Obtain ancillary preference revenue rankings by trip-purpose segment 
• Determine if there are extras already included in the branded fare or that customer qualifies for

– E.g. customer may have purchased a branded fare which includes free bags and lounge access. He/she is also entitled to priority 
boarding due to his/her company credit card provider

• Dynamically eliminate those ancillary items from consideration

• Choose from remaining ones to create dynamic bundles based on segment preferences

Multiple offers and product framing: 
• A Sabre Labs prototype included capability to dynamically generate and price discount multiple offers, e.g.:

• Best Deal: based on the most preferred ancillary items for the trip-purpose segment considered

• Good Deal: a slightly inferior version of the first one by substituting a less preferred item for one of the 
original ones and also applying less of a discount (to make the best deal look relatively more attractive)

• Popular Picks: in case the true trip-purpose of the customer is different, add an offer based on overall, 
generic average preferences (i.e. not trip-purpose specific).  It provides a safety net

Dynamic Bundle Offer Generation
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Principle
• The greater the total revenue spend, the larger the discount applied (and vice-versa)

Compute discounts dynamically using a function (along with airline-specified parameters)
• Use a function for the dynamic discount, where average target discount is based on average historical revenue spend
• As bundle spend increases, the applied discount asymptotically approaches the maximum discount level
• Applicable discount is automatically recalculated as items are added to (or removed from) the cart

avg target discount

max discount
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Increasing total revenue

Dynamic discounting



EXTENSIONS TO 
OTHER USE CASES
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Dynamic 
Bundling of 
Ancillaries & Air

Feedback 
loop

Air Fare 
Search & 

Valuation by 
Customer 
incl. Seat 
Pricing

Air + Ancillaries 
Bundled Pricing

Display 
Bundled Air + 

Ancillaries 
Offer

Discounting 
Pricing model based 

on dynamic 
discounting of 

ancillaries 

Market Adaptive
1. Choice model
2. Shopping data w/ 

ancillaries
3. Normalized content 

to facilitate cross-
carrier comparisons

4. Price optimization
5. Experimentation

Ancillaries 
Selection & 

Valuation by 
Customer

https://wiki.sabrenow.com/display/SLPS/Dynamic+Bundling+of+Ancillaries
https://wiki.sabrenow.com/display/SLPS/Dynamic+Bundling+of+Ancillaries
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Dynamic 
Packaging of 
Air, Ancillaries 
& Non-Air

Feedback 
loop

Other Non-Air
(car, limo, restaurant, 

events, etc.) 

Air + 
Ancillaries 

Bundle

Hotel

Cust./Agent
specifies point 

of interest; 
number hotels 

desired

Recommend 
Hotels

Dynamic 
Packaging 

Pricing 
Model

Choice 
Model

Click 
Through 

Data

Display 
Options

Airfare Search  Itineraries

Display 
Bundled 

Offer

https://wiki.sabrenow.com/display/SLPS/Dynamic+Bundling+of+Ancillaries+and+Air
https://wiki.sabrenow.com/display/SLPS/Dynamic+Bundling+of+Ancillaries
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Extensions to onboard channels, airport channels

Recognition and Offer at Trip Level Recognition and Offer at Customer Level
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• Online Airline Offer Management demo on Sabre Innovation Hub
• Sabre Labs blogs on airline offer management

For Further Reference

https://www.sabre.com/insights/innovation-hub/prototypes/airline-offer-management/
https://www.sabre.com/insights/labs/
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