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Convincing People to Brush

ÅWithin 10 years 
> 50% people 
brushing in US



Convincing People to Brush

Charles Duhigg, The Power of Habit



Feedback with Quick Affirmation

Charles Duhigg, The Power of Habit



ÅHabits form due to 
positive feedback 
loop

ÅKey to have
ïCue

ïRoutine

ïReward

ïCraving



Thinking Fast vs. Slow

2 x 5 = ?
Capital of 
France?

9 x 27 = ? 
Capital of 
Estonia?



What is Natural?

ÅBrain has fast mode 
and slow mode

ÅWhen something is 
natural, reaction 
from fast brain

ÅInstinctive, without 
deliberation, and 
feels natural



No Technology is Inherently Natural

ÅSpeech and writing require years of learning

ÅCommunity and society learn to adapt 
technology

ÅNatural user experience requires adapting 
ǿƘŀǘΩǎ ŀƭǊŜŀŘȅ ƭŜŀǊƴŜŘ

ÅNew learning require strong enough rewards 
and smooth ramp up 
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Factors for Success

ÅReliability



Xuedong Huang,  Li Deng, CACM 2004
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Bell Labs Voice Call Transactions

ÅVRCP (Voice Recognition Call 

Processing)

- 1 B calls per year (1992)

ÅVoice Prompter

- 900 M calls/year (1992)

ÅSDN/NRA

- 250 M calls/year (1996)

ÅUniversal Card

- 50 M calls/year (1995)

ÅMovieFone

- 40 M calls/year (1999)

ÅTalking Call Waiting

- ~110 M calls/year (2000) 

Total:  ²2 billion calls/year

Over     

Billion Served

Chin-Hui Lee



VRCP: Task Description

ÅFirst major deployment of voice-enabled telecom services

ÅRecognition of five call types to charge phone calls
ï Collect, calling card, person-to-person, third number, and operator

ï Fully automation of all follow-up services

ï Key phrases are often embedded in callersô requests

Å Initial field trial in Haywood, CA for data collection
ï Only 75% accuracy which was much below expectation

ï 95% is the minimum accuracy for deployment

ï One quarter of the speech examples contain extraneous speech

ÅA key patent (Lee, Rabiner, and Wilpon) made it possible
ï Automatic training of keyword and non-keyword models

ï A grammar network allows keywords preceded and followed by 
optional background and non-keyword speech

ï 98% accuracy was obtained within 3 months after the initial trial
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VRCP: Fully Deployment

ÅSystem development
ïHardware boards were designed to handle the specific task

ïSystem integration into the AT&T network starting in 1992

ÅSystem deployment
ïFully deployed in the 48 continental states and still being used

ïKnown as 0+ service (dialing 0 followed by 10 numbers)

ÅSystem Impact
ïHandle over 1B call transactions a year (30M+ per day)

ïStand as the most widely used voice-enabled services as of today

ïLead to many successful automated speech applications

ÅSocietal perception
ïGeneral public: no noticeable difference

ïUnion workers: system labeled as an evil empire 
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