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Frictions (and Amazon)

What is friction?

= Friction is any variable that is slowing down (or entirely halting) the progression towards a goal
=  Simple aggravations:

v Purchasing a product that is not ready to use out of the box

v Overly complicated sign-up processes to buy something

v Difficult to navigate menus
= Errors and inefticient processes add to daily customer aggravations

Reducing Trictions in a transaction =2 positive snowball effect
= Business trip = buying luggage - tells you it would quality as a carry-on, free shipping = customers tell
these experiences to others
= T-click order, Amazon Prime, Amazon GO, .. .

Removing friction is key to customer satisfaction
Also key to making Al intelligent and useful

|Ruhi Sarikaya Director ot Applied Science, Alexa]



Human Interaction with the Physical and Digital World

Human Senses: sight, hearing, touch, smell, taste  Computer 'Senses’
» The perception of our senses are created and « No sight no hearing (until recently)
stored in difterent parts of the brain e Tactile & motor skill input (from numans)

Gap
e (Computers (and backend services) are not yet
designed for receiving voice input to operate

Problem

» |t tethers you to a screen, immobilizes’ you
= Friction!

Ruhi Sarikaya Director of Applied Science, Alexa]



|nte”igeﬂt PerSOﬂa‘ ASSiSta ntS [Ruhi Sarikaya Director of Applied Science, Alexa]

« Meta layer of intelligence

* Sits on top of other services and applications
» Performs actions or serves content using services/apps to tultill the user's intent
» Natural language interface
* Relies on
* machine learning, Al, speech recognition, natural language understanding, dialog
management, ranking, inference, personalization, etc..

» Magjor IPAS in the Market

Siri (20171) Google Assistant (2012) Cortana (2014) Alexa/Echo (2014)
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|nt6”igent PerSOﬂa‘ ASSiSta ﬂtS [Ruhi Sarikaya Director of Applied Science, Alexa]
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» Areal example scenario: "tlight card on your phone'
» |PA scans (1) your email and extracts (2) the tlight information and stores (3) it
« Computes (4) your current location (GPS) and checks (5) the traffic conditions to the airport
« Tells (6) you when to leave for the airport at the day of travel
» (Checks (7) the flight status and updates (8) you with that
» Stitching together these steps can potentially mark a breakthrough in removing the cognitive friction!



Natural Way to Interact with Personal Assistants: Voice Input

e Limited information
o People can speak up
o Speech Is expected

o Pushed deeper

OW IS mtegrated |
e By 2018 30% of
* By 2020 50% of

dll

dll

flow into smartphones/devices with typing/touch

to 4 times faster than they can type

to replace touch/typing as the primary input torm

iNto platrorms (e.g. Siri on 10S, Cortana on Windows 10, Google

Nto Google Search App)
iNteractions with devices will be voice based (Gartner)

searches will be voice searches (

e By 2020 about 30% ot searches will be done without a screen | |

» Deep Learning had a tremendous impact on speech recognition accuracy
e Google: WER Tor recognizing words in a mobile apps < 8%
* Practical alternative to entering text in a box
e |BM/Microsoft: Speech recognition is on the verge of super-numan accuracy (20717/)
o Amazon Alexa: entirely voice driven and adoption and usage keeps increasing

|Ruhi Sarikaya Director ot Applied Science, Alexa]


http://www.campaignlive.co.uk/article/1392459/just-say-it-future-search-voice-personal-digital-assistants
http://www.mediapost.com/publications/article/291913/gartner-predicts-30-of-searches-without-a-screen.html

How does Conversational Al Work?
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More specifically...

user's utterance

Alexa, what is the weather?

Speech
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Alexa’s voice
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'Ruhi Sarikaya Director of Applied Science, Alexa]

* Orchestration -
ASR, NLU, TTS,
Application Services
* Intent Routing to
Applications

* Session
Management

* Dialog Management
— multi-turn
iNteractions

* Abstraction of
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‘Alexa

where's my
Stuft?”




"Alexa
what are my

notifications?”
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Voice Interaction without Friction

* |dentify purchase intent from the query

* Re-orders “Alexa, | need more paper towels”

* Low-consideration items to purchase directly
"Alexa, buy triple A batteries”

* Recognize perishables

* Amazon Fresh has a delivery charge, and a time bound
* Add to cart rather than purchase directly

* Resolve anaphora
* Disambiguate words

* Recoghize named entities



““Alexa, buy coffee.”

““Alexa, play music by Nas?”’




““Alexa, buy coffee.”

““Alexa, play music by Nas?”’
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Entity Resolution




“Please tell me if my
Fitbit’'s waterproof.”

“My Fitbit,
waterproof is it?”

‘“Is it waterproof?”



. .‘ MNEW & INTERESTING FINDS m ’b(:\ ﬂ ‘
amazon

a— S e Ly v “maw A e - e —

- 0 . . N ) - 4 .
SET THIR PROORCT SrNTH NOW
' . , . )

Pt Fhen 2 Bk 1US Verson)

About the product
» Track steps, distance, calories burned and active minutes
» Ultra-thin, removable tracker hides in bands, pendants and bangles

 Swim-proof for tracking swimming, life-proof for wear in the ocean, shower, pool and
beyond

» SmartTrack automatically recognizes select workouts and records them to your Fitbit
app; Get call and text notifications on your wrist with unique vibration patterns and
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Thinking of Alexa’s Voice Interface...

* Multi-turn dialog

* How can the device recognize follow on conversation without listening all the time?

* How much dialog will a user tolerate?

* |n search, users typically do not want to engage in prompts for disambiguation
* |n real life, people will often talk at length to a salesperson
 Why the difference?

* How do shopping multi-turn dialogs differ from other kinds of dialogs?

* How much personalization?
* Recognize different accents and languages
* Recognize colloquialisms, regional expressions, slang
* |dentify your reading level and adjust?
* Speak to you like you speak?



High Consideration Purchases

* How should high-consideration items be handled?

* Will users want an extended dialog?
* Are these purchases better served multi-modally?

* When does the user need to see the item?
* Should it be sent to the user’s phone?
* Added to cart for viewing on the web later?
* Viewed on the Echo Show?



Question answering

* Which utterances are questions?

* Which questions are general “chit-chat”?

* Which questions are about a specific product?

* How do we distinguish questions from requests to buy?
 ...And then there is actually answering the question



“How long is the third Harry Potter?”
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Understanding User Intent
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In a commerce setting this often reflects the
intended use of the product

Tech Support Definition Under Armour Women's Tech Old Varsity Brand NCAA womens
Shirt-Funny Computer Nerd Gift Twist T-Shirt NCAA Juniors Football T-Shirt
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Personalization

Understanding your preferences
- What attributes do you care about? No wool? Gluten free? Size M?
Interacting with you in the way you interact
. Your vocabulary, your accent, your language
. Your habits and preferences
Understand local quirks
Beecher’s cheese, Stumptown Coffee
Ford Bronco Decal vs Denver Broncos Decal
Personalize the Al
. She tells jokes that are appropriate for you (age, context)
- She knows when you are engaging in chit-chat
- She speaks your language
- She recognizes your face, your voice



A Few Practical Concerns...

* Training data quality really matters

* Much of the technology is derived from web data, because it is

abundant and well-understood
 Should it be used for voice?
* Are there other ways to bootstrap data?

* Voice data is highly sensitive
* Privacy: ALWAYS
* Ethical use of the data: ALWAYS



Thinking of Amazon’s vast catalog...

* What other skills can Alexa have that help people with shopping?

* Product comparisons
* Question answering about purchased products
* Gift recommendations

* Collaborative lists (shopping lists)
 What about collaborative purchases?

* Are there category-specific skills that would be useful?
* Reviews from the NY Review of Books
* Show me similar titles, authors, artists, directors
* How is grocery purchasing different than clothing, books, electronics?
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