
Computer 
TTransa

Hal R. 
UC Berkeley

Novemb

Mediated 
tiactions

Varian
y and Google
ber 2008



Out
• Waves of innovation a

Combinatorial innovat– Combinatorial innovat
– Mechanical, electrical

Computer mediated t• Computer mediated t
– Enforce new contracts

B tt li i ti– Better align incentives
– Enable for data extrac
– Enable controlled exp
– Enable personalizatio

• Collaborative comput
– Optimizing workflow fo
– Micromultinationals

tline
and their implications
tiontion
, electronics, software
ransactionsransactions
s
s
ction and analysis
perimentation
n and customization
ing
or knowledge workers



Waves of i

• Huge innovation on web
– Web pages search engin– Web pages, search engin

• Why has there been so
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– Set of component technol
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• 1995-now: Internet
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• Component parts are al
– Protocols: TCP/IP, HTTP

Languages: HTML XML– Languages: HTML, XML
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• Contracts are fundament
– Simplest form: “I will do X 

• Exchange of goods, service
– Major problem: monitoring

• Sometimes observe perform
• Quality of goods, service, a
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• Mediterranean shipping 
C h i t 1883• Cash registers 1883

• Semi trucks 1990s
Vid t 1990• Video stores 1990s

• Online advertising 2000
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• From cash register
– Answer: put a  bell on it
– 1883 patent to James Ritty p y

and John Birch for the 
“Incorruptible Cashier”
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logistics and honesty!logistics, and honesty!
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– But price was high, so
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• Publisher has space o• Publisher has space o
impressions (views by
Advertiser wants to pa• Advertiser wants to pa

• Adv knows how much 
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bidder for that impress
• value/impression = val
• Adv can buy clicks whi
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• What advertiser really w• What advertiser really w
(purchases) 
A purchase can be linke• A purchase can be linke
impression, making adv

at least on a statistical– ...at least on a statistical 
– Advertiser and publisher

different treatments to sedifferent treatments to se
• Cases

Search advertising– Search advertising
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• Records of transactio
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Controlled expControlled exp
• Data from computer 

mediated transactions 
allows for measurement

– But it takes controlled 
experimentation to 
determine causalitydetermine causality

– One of the critical reasons
for Google's success isfor Google s success is 
experimentation and 
continuous improvementp

– Experimentation should be
available in every web 
environment

– Data vs HiPPO
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s 
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C t di t d t• Computer mediated tran
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• Purchases on Amazon, 
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nced service and privacy
t concerned with intended 

e unintended uses: 
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C t di t d t• Computer mediated tran
optimize advertising

• But computer mediated 
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– Product development
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Enabled by “cloEnabled by clo
• Evolution of computing• Evolution of computing

– Mainframe 
• Data in one place access• Data in one place, access

– Personal computer
• Data in many places, accData in many places, acc

– Client server
• Data in one place, accessp ,

– Cloud computing 
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• Access by multiple device
• Facilitates both teamwork

oud computing”oud computing

s by individuals by individual
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B i t t f li• Barriers to entry for onli
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demand, development e
Amazon Microsoft and oAmazon, Microsoft and o
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Allows you to scale your– Allows you to scale your
growth
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new level

• Not only innovation, but ny
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d t t tdata center, storage on 
environment from Google, 
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even in short run
r business to meet customerr business to meet customer 
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now actual deployment!y
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