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«We don’t know, but we 
can measure it.»
As Amazon.com’s chief scientist, Dr. Andreas Weigend developed 
a huge database of customer data, that brilliantly blended 
 product strategy, usability, market research, and marketing. This 
interview reveals this thought leader’s vision for the next level of 
customer-centric companies.

This interview appeared originally in the Autumn 2005 issue of IMPULS in German. The inter-
viewer was Stefan Kaiser of GDI.
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«Where should we have the shopping 

cart – left or right?»   Whoever talks to 

Andreas Weigend, the former chief sci-

entist at Amazon.com who now works 

as a consultant, must be ready to questi-

on every detail. Weigend‘s matter-of-

fact answer to this question is: «We 

don’t know.»   As a leading data mining 

specialist, however, he has the answer:  

«But we can measure it.» 

And that is exactly what Amazon.com 

does. All the time. In the above example, 

Amazon.com presented half of its cus-

tomers with a website that differed in 

only one detail – the side on which the 

cart was located – and then compared 

the purchasing behaviour of both groups 

of customers.

A POWERFUL METHODOLOGY 

This way of designing experiments and 

rigorously validating the results has en-

abled internet stars like Amazon.com, 

Google and Yahoo to maximise their 

profits and provide a superb customer 

experience. A quick, inexpensive experi-

ment will often tell you a lot more than 

focus groups or elaborate academic stu-

dies. And with more telling results: pre-

ferences revealed in the real environ-

ment often differ from stated prefe-

rences in an abstract setting. And the 

results are a lot faster in coming: rather 

than months or weeks, the internet an-

swers the question posed in the experi-

ment in days or hours or sometimes 

even minutes, thus accelerating evoluti-

on by orders of magnitude. And since 

the person carrying out the experiment 

needs to provide the group with diffe-

ring situations (such as left and right), 

actionability is intrinsic rather than 

guesswork based on insights.

Fast feedback from experiments is 

one of the advantages of the online 

world.  Hundreds of experiments can be 

carried out on a website at the same 

time.  And if the groups are run in par-

allel, many variables that are hard to 

control or observe, such as the weather, 

average out since customers are assig-

ned at random to one of the groups. A 

complete record of the customer’s ac-

tions is another advantage when buil-

ding predictive models of customer be-

haviour.

One of the more surprising insights 

was just how predictable people are. De-

cisions a customer believes were made 

spontaneously or after much deliberati-

on are often more predictable than the 

customer would have ever guessed.  The 

clicks that millions of customers gene-

rate day after day provide a rich basis 

from which to establish behavioural 

patterns: «We often anticipate what 

people need before they realize it them-

selves.» Weigend comments.  

THE TWO PARADIGM SHIFTS IN 

MARKETING Marketing is currently 

experiencing a paradigm shift. Ap-

proaches such as traditional segmenta-

tion, merchandising and branding are 

giving way to rigorous measurement, 

experimentation, and data mining. 

And the effect on the bottom line? Ama-

zon.com’s recommendations account 

for 10 percent to 20 percent of its sales. 

And Toys ‘R’ Us reports that computer-

generated recommendations have 

doubled the number of sales per click on 

their website. 

But this is only the first of the two 

paradigm shifts. The potentially even 

more important second shift focuses on 

providing what are known as architec-

tures of participation that allow users to 

contribute their knowledge. An early ex-

ample here are the millions of book and 

product reviews at Amazon.com. More 

recent examples include (i) Wikipedia 

(www.wikipedia.org) – a collection of 
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Live market research
Live experiments give rapid answers in market 

research.  Amazon.com presents its customers 

with two versions of its website, differing from 

each other only in one navigational aspect, the 

position of the check-out box. The version on 

the right generates an increase in sales of 

between one and two percent.
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articles on essentially any topic, written 

collaboratively by millions of contribu-

ters, (ii) blogs – diary-like weblogs cur-

rently being written by between 10 and 

20 million individuals and read regular-

ly by about one tenth of internet users, 

and (iii) tags – words surfers use to label 

a website they want to remember and 

are willing to share with the rest of the 

world. Sometimes called social software, 

these are examples of platforms that al-

low users to contribute to the organisa-

tion of information. They are active cre-

ators of meaning, not slaves to the links 

provided by the pages.  

In the new world of marketing, cus-

tomers are no longer targets for ‘push’ 

advertising messages – even if they are 

selectively tailored, but are decision ma-

kers who ‘pull’, who express themselves 

as individuals, who enjoy the discovery 

process, and are interested in the behavi-

our of other people. Thought leaders 

such as Andreas Weigend see in this dra-

matic change of perspective the central 

objective for the further development of 

marketing. He is working towards ensu-

ring that data mining has an important 

role in this new environment.  

Dr. Weigend, how does a PhD physi-

cist from Stanford end up observing 

people shopping?

Andreas Weigend:  Well, once a physi-

cist, always a physicist! In the mid-80s I 

worked at CERN in Geneva, then at 

Stanford’s Linear Accelerator Center 

SLAC, where I worked on identifying 

patterns within data. After graduating, 

many of my fellow physics graduate stu-

dents ended up on Wall Street, and I, 

too, created trading models for Gold-

man Sachs, Morgan Stanley, J.P. Mor-

gan and others while I was a professor at 

New York University. As in physics, we 

built empirical models based on data 

and identified patterns in these data - of 

course, not in the information left by 

elementary particles, but those left by 

the markets.  And in that regard, my 

move over to e-business meant study of 

just one more data source, the informa-

tion left by individuals. I was identifying 

patterns and building predictive models 

for human behaviour.  

The methods interested you more than 

the customers themselves?

Good research requires three elements: 

first, the data; second, the appropriate 

methodology, and third, domain exper-

tise - an understanding of other discip-

lines such as behavioural economics.  If 

a person is just a statistician, and only 

interested in methods, but does not 

know where to look, or has no data, it 

will be reflected in the results.

At Amazon.com you developed pattern 

recognition to perfection.  Amazon is 

considered to be the benchmark for in-

dividual customer contact and service.  

How did this ‘customer-centric ap-

proach’ develop? 

It all began with the philosophy of Ama-

zon founder Jeff Bezos, that we never 

throw any data away - everything that 

could be gathered, would be gathered. 

On Christmas Eve that information can 

amount to a terabyte of raw data. It is 

also equally important to hire people 

who have IT capabilities and are interes-

ted in making something out of this 

data and putting something together for 

the customer.  These two ingredients are 

what led to the hundreds of features that 

you see on the Amazon.com website.  

One highlight is the individual recom-

mendation system. The automatically 

generated tips are usually astonishingly 

accurate.  

Some recommendation systems are ba-

sed on the click or buy history of custo-

mers, and some attempt to assess the 

current situation. Amazon.com is 

known by the public for the former, alt-

hough the data for most customers is 

not extensive at all. In terms of cross-

selling, in particular, it is very difficult 

to recommend a frying pan on the basis 

of a novel someone has purchased. This 

kind of history is inadequate for adver-

tising purposes and other hoped-for ap-

plications.  

‘Item-by-item’ recommendations 

are much more important.  The idea is 

simple: we set up a very large matrix in 

which every single product appears in 

relation to every other product. This 

matrix gives information on the 

purchasing behaviour of the customer 

in regard to multiple purchases - for ex-

«It all began with the philosophy of 
Amazon founder Jeff Bezos, that we 
never throw any data away.»
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ample, when shirts and ties are bought 

at the same time. The coincidences are 

averaged out statistically, and the ‚signal‘ 

becomes apparent.  This and other ma-

trices - for example, on click behaviour 

- capture the current situation of the 

customer.  If we now add to this the be-

haviour of every customer in regard to a 

particular product that someone has 

just placed in his or her shopping basket, 

the results are frequently astonishing.  

It is easier to predict what else a cus-

tomer might be interested in if he has 

placed a certain item in his basket – 

using data on what other customers in 

the same situation have selected – than 

to predict what he might buy next year. 

The few search terms and clicks used on 

any given day usually say much more 

about the intentions of a customer than 

any extensive customer history.  

 

You really need only a few clicks to de-

termine what a customer in a particu-

lar situation will do next?

If we have all the past data on every cus-

tomer:  yes.  An extreme example of this 

are Yahoo and Google ads, where on the 

basis of one single search term, the sys-

tem will show ads whose relevance is 

frequently very accurate.

So the decisive change in online mar-

keting was the move from past-behavi-

our analysis to situation analysis? 

That’s right.  But it is not really anything 

new:  when I want to buy myself a suit, a 

good salesperson assesses the situation 

he sees in front of him and does not ask 

me what kind of suit I was given for my 

first communion.  

You say marketing people should not 

settle for any old study, but should con-

centrate on possible actions early on.

Data mining is often unsuccessful be-

cause people do not know what to do 

with the insights gained.  In contrast, if 

I know what types of action I can cont-

rol - the products I can offer together, 

the discounts I can give, the e-mails I 

can send out, or the special offers I can 

push, that is when data mining becomes 

unbelievably strong.  If you just look at 

the data piecemeal, you will find pat-

terns, but most of the time the reaction 

is: «We knew that»  or «What can we do 

with the information?»  In marketing 

today it is very important to tackle the 

problem from both sides concurrently: 

analysis and actions.

You also do experiments. What advan-

tages does the internet world offer 

you?

Experiments make us consider the con-

ditions that we can change. We measure 

reactions to two alternatives, both of 

which are workable. So marketing spe-

cialists pose questions and let the custo-

mer answer them in the same way that 

physicists pose questions that nature 

answers. The online world makes this 

very simple:  First, every user can be 

shown a particular page layout over a 

period of time – you know that everyo-

ne sees a different Amazon site from his 

or her neighbour.  This consistency over 

time is very important if we are trying to 

measure long-term effects like customer 

satisfaction.  Second, customers leave 

tracks in the internet:  their click beha-

viour reflects their decision-making 

process and gives very good indications 

of what they find important.  A third 

important characteristic of the internet 

is rapid feedback for the person carrying 

out the experiment:  we can get answers 

to our questions in the shortest space of 

time. Amazon.com sends out a thousand 

pages per second; when we want to test 

a new idea on an experimental basis, we 

will get back statistically significant in-

formation on how it affected customer 

behaviour on the same day.  

You throw out bait to find out how you 

can reel in customers better …

 ... Experiments are more than bait.  Ex-

periments are a philosophy and, in sci-

ence, they represent the only way to 

find out about the world.  They are also 

essential drivers of innovation.  Becau-

se there are many people at Amazon.

com who are in a position to test their 

ideas through experimentation, it is 

not just a few market researchers, but a 

lot of IT people who also take part and 
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try out their ideas, both large and 

small.  

This is how innovation is built into the 

system.  We empower intelligent peo-

ple, not only - as in many other compa-

nies  - to carry out tasks given to them 

by marketing, but also to develop and 

apply their own creativity.

Can you cite an example?

A friend of mine at Amazon.com ran an 

experiment to get as many customers as 

possible to apply for an Amazon.com 

credit card.  The difference between: 

«Get thirty dollars off your next 

purchase»  and «Pay only ten dollars 

 today»  if you have forty dollars or more 

in your cart is astounding. He tried out 

the two versions, and the result was that 

four times as many people applied for a 

card in response to the second ap-

proach.   

These ‘framing’ effects in decision 

making discovered by Nobel Prize Win-

ners Daniel Kahneman and Amos 

Twersky …

…– two leading representatives of be-

havioural economics –

… are also observed in the free for all of 

commerce in the form of multi-million 

dollar sales revenues.

You coined the wonderful phrase 

«quero ergo sum»  - I search, therefore 

I am.  If man is the sum of his search 

queries, or if these queries represent 

BookS SALES AND PoLItIcAL oPINIoN

 Manufacturing consent

 Rogue State  clash of civilisations Blowback

 Understanding Power

 Into the Butzsaw

 War and Freedom
 9-11 chomsky

 Forbidden truth

 Lexus and olive tree

 Jihad vs. McWorld

 Best Democrazy Money can Buy

 Stupid White Man

 Blinded by the Right

 Bush Dyslexicon
 Hunting of the President

 Supreme Injustice

 Betrayal of America

 Divine Right of capital

 crashing the Party

 the chastening

 Elusive Quest for Growth

 George Soros on Globalization

 Silent takeover

 Wealth and Democracy

  Globalization and its Discontents

 Paradox of American Power

 Perpetual War for Perpetual Peace

 Downsize this

 Hell to Pay

 Final Days
 No-Spin Zone

 Letters to Young conservative
 o´Reilly Factor

 When I Was a kid…
 What So Great About America

 Slander

 Shakedown  Bias
 Mission compromised

 Let Freedom Ring

 See No Evil  Why We Fight  Invasion

 Fighting Back
 Death of the West

 American Jihad

 Breakdown

  What Went Wrong

So
ur

ce
: V

al
di

s 
Kr

eb
s

This data from Amazon.com perfectly mirrors the political situation in the USA.  Black Boxes reflect 
books more critical of George W. Bush.  Red Boxes reflect books from the pro-Bush camp. The 
lines show common buyers. Both sides are linked only by one single title: «What Went Wrong?».
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the essence of the person, then it 

should certainly be possible to assess 

customers on the basis of their search 

behaviour.

The most telling concentration of our 

lives is represented by our search queries 

in the web, because I only search for 

things that I do not yet know, but want 

to know.  The fact that Yahoo or Google 

make it possible for us to find useful in-

formation in spite of the enormous 

mountains of misinformation is an en-

ormous achievement.  Our search ex-

presses what interests us right now.  

And, in essence, that is what is respon-

sible for our reaction to directly related 

advertising, and – in Google, for example 

– to sponsored links.  

A new form of search is based on what 

are known as ‘tags’ – labels that visitors 

give to websites they have visited. What 

do you think of this phenomenon?

Tags are fascinating. www.del.icio.us al-

lows us to attach words to websites that 

remind the user of the website.  But the 

real value comes when I follow not only 

my own labels, but those of millions of 

other users.  That means that I can fol-

low users from a website and see what 

else they found interesting. I can also 

follow a tag and see what else on the web 

comes under the same category. The 

fast-feedback loop is important here, 

too.  I think of a descriptive word, enter 

it, and am immediately shown websites 

that have been tagged by others in the 

same way.  The helps me find out if the 

tag is the right one, or if a different tag 

would be better.

One additional point can be illustra-

ted by the four phases of the internet. In 

its first phase, information was simply 

uploaded onto the net, but users had to 

know where it was. In its second phase, 

authors showed the way to information 

using hyperlinks. In the third phase, rea-

ders themselves pointed the way. Hy-

perlinks are relationships created and 

positioned by authors while tags express 

relationships created by readers.

Google made a significant contribu-

tion to the second stage of the internet 

in that it created a link structure based 

on relevance – without which we would 

drowned in a sea of results. Now readers 

are responsible for producing an even 

greater flood of information.  In the 

fourth phase of the internet, it is time to 

apply Google’s success to web diaries; to 

blogs, phlogs, vlogs, and podcasts.  A 

new blog is created every second – how 

can we find out what is of interest?

The algorithms being developed by 

firms like Rojo.com use person-to-per-

son links, as well as hyperlinks, that 

users record in social networks (Linke-

dIn, openBC). They also have ‘attenti-

on data’ that describes the click and 

read behaviour of users. This fourth 

phase will allow us to discover things 

that we never knew we could look for.  

I believe this will play a central role in 

marketing.

That gives us a new way of creating re-

commendations …

Yes…

…If we apply these thoughts to marke-

ting this could represent another 

‘Copernican Turn’. Instead of bom-

bing the consumer with dull mass-

marketing messages, customers them-

selves will take an active role.

The Copernican Turn is the act of tur-

ning away from a frequently undesirable 

push – like when someone sends me an 

ad via a text message for which I actually 

have to pay a small charge – to pull be-

haviour.  I want to know what interests 

those other people who created the tags.  

The process of discovery promoted by 

these ‘social bookmarks’ is what is im-

portant here.  The Turn is marked by a 

fascination for following others, getting 

to know them, and sometimes even de-

veloping an emotional bond to people 

about whom you know nothing other 

than you like the way they find informa-

tion, and you also find the websites that 

they have tagged interesting.

 

Does that not also signify a change for 

data mining?  Previously you analysed 

people based on their search and click 

behaviour, now you almost have to 

start up a dialogue with them.

Technology like tags makes communica-

tion between customers possible, instead 

of just having a one-way conversation 

between the provider and customer.  

Thanks to communication and to 

fast-feedback loops, we can now focus 

and amplify the collective intelligence of 

people. I get feedback on what my tag 

means and I adapt it accordingly. This 

puts us in a world where we can follow 

up on interests and discover them for 

ourselves, rather than one in which we 

are simply told to follow the superhigh-

way.  

The area where data mining or ma-

chine learning plays an increasingly im-

portant role is in sorting and ordering 

search results and recommendations.  

The skill is in showing those pages, pro-

ducts and people first that have the hig-

hest probability of being relevant to a 
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user in a given situation.  This question 

of relevance is now also coming up for 

tags – which can call up thousands of 

pages – for products that appear in re-

views with thousands of conversations 

as well as for social networking and on-

line dating sites.

What elements are shaping this new 

world?

For tagging and partnership sites, where 

the people themselves are the ‘product’ 

that must be sorted according to rele-

vance, we see three important elements: 

interaction, status modification while 

absent, and random rewards.  This mix 

easily leads to a dangerous dependence, 

such as that associated with online stock 

trading in the late 90s, or from online 

gaming nowadays.  In all of these cases 

an nebulously defined world beckons, 

offering positive rewards that are alloca-

ted on a random basis – and every now 

and again you win the jackpot.  This is a 

point where society will change radical-

ly, and marketing has to decide how it 

will respond to the change.

Is there any online-offline transfer?

When the airline ‘Swiss’ runs an adver-

tising spot that refers to their website 

just before the ‘10 to 10’ news, we can 

measure how many additional people 

go to the site.  We can also observe how 

the behaviour of these people differs 

from those who typically come to this 

site.  There is often no offline alternative 

available. The phenomenon of discove-

ries made by individuals who divulge 

only a little information about them-

selves – that is, however, very detailed – 

is specific to the online world.  

But still the net has created structures 

that facilitate social connections.

Today many young people assure them-

selves that they are in contact with their 

kind of people by texting or instant mes-

saging – much like apes who show their 

affection by calling out and stroking 

each other.  This does not usually trans-

mit any important information other 

than:  ‘What’s up?’  ‘Not much.’  Given 

that communication costs all over the 

world have reduced so dramatically, 

many more multilayered networks have 

come into being than was previously the 

case in the era of the tiny mountain 

 village.  

Marketing also tries to use these struc-

tures. Research is currently ongoing 

into customer network value that 

addresses how many purchases I can 

generate through my direct influence 

on others.  What is that about?

Individual customer networks are a very 

promising area of research. The impor-

tant factor here is that the lifetime value 

of a customer is not just that amount 

that he spends on himself and his family 

with a particular company.  For some 

people the customer network value is 

much higher:  they influence others to 

spend overall higher amounts with a 

company than they ever could on their 

own.  Such people enjoy a much higher 

level of trust than do marketing people 

or advertising displays. It is worth a lot 

to companies to find these people and 

look after them.  

The concept of opinion leadership is 

well known in classical marketing.  

What is the difference here?

People try to find typical opinion leaders 

in the offline world – say a golfer who 

shows off the watch he wears.  In the 

online world we break that down to 

each individual, so that the algorithms 

assign a customer network value to each 

of the 50 million customers of a large 

company.  This is completely new. The 

salesperson in a traditional store does 

not know what my customer network 

value is. He does not know to how many 

other people I will recommend his shop.  

On the other hand, with an online retai-

ler, this information will be part of my 

personal details in the individual repu-

tation management system.  

…which should also be worth money 

to the customer.

Absolutely.

Development here is strongly driven 

by the mobile telecommunications in-

dustry.  Where do you see the next are-

as of interest for data mining?

Developing technology and algorithms 

that address the actual situation in 

which people find themselves. That 

«In the times before Gutenberg, women 
working on market stalls already had a 
feel for the relevant.»
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means ‘situation-aware communica-

tions’ – and marketing is, after all, a 

form of communication – to predict my 

reaction in a given situation based on 

past behaviour. Wouldn’t it be great if 

your mobile phone could learn when 

you want to be disturbed and when not?  

The question is not ‘Should we send a 

text message or not?’ but rather ‘When 

is it the right thing to do?’ Everyone 

would have peace and quiet when in an 

important meeting, but receive impor-

tant information when waiting at the 

airport.  There is still quite a lot of work 

to be done here.

This premise could easily be extended 

across all communication channels.  

There should be less focus on the situ-

ation and more on its respective rele-

vance to customers.  

Before the Gutenberg process, women 

working on market stalls already had a 

feel for what was necessary.  They sensed 

whether a customer was happy to chat 

or whether he or she simply wanted to 

buy a head of lettuce.  Then there was a 

phase at the turn of the millennium 

when the interactive aspect was ignored 

by one-way communication media.  

Only slowly did feedback channels teach 

us how rich and personal things had 

been in the pre-Gutenberg era.  The dif-

ference is that we no longer communi-

cate only with the 50 people in our villa-

ge, but with the 50 million people on the 

web. Along with customer network va-

lue and situation awareness, this two-

way communication represents an im-

portant area of research. 

 

Is the question of relevance still topical?

It has taken on increasing importance 

over the last few years.  Ten years ago 

Colin Harrison, of the IBM Research 

Laboratory at Rueschlikon, spoke in a 

brilliant lecture about ‘The Next Big 

Thing,’ – people would develop the need 

to access information that is of personal 

interest to them.  Since then our know-

ledge on the relevance of data has raised 

our expectations exponentially. Previ-

ously, if a trip to the university library 

resulted in a book that touched on the 

area of interest in question, it was consi-

dered to be successful.  Today, given 

that on Amazon.com text searches can 

be made that even include the content 

of a book, much more precise search re-

sults are expected. Our expectations in 

regard to personal data 10 years ago 

now represent the benchmark for ex-

pectations in regard to the relevance of 

texts and content.  On dating sites – a 

market that is, by the way, worth billi-

ons – people expect that having entered 

just a few criteria, they will be matched 

with people who are available and inte-

rested and even live in the same neigh-

bourhood.

Do you believe that we will get there?  

The importance lies in getting ‘real’ 

hits. Fake relevance would turn off 

consumers very quickly.

Who measures ‘relevance’?  Relevance is 

always subjective. One can ask people if 

they got what they had expected.  But 

people who are looking for something 

do not know necessarily know what it is.  

The problem first emerged when search 

queries resulted in large numbers of 

products, texts, books and people.  Pre-

viously, relevance had not posed a pro-

blem.  But when I think of the many 

millions of blogs that exist, I suggest 

that we do not call it a problem of 

 relevance, but more of a problem of dis-

covery. <  

Marketing . We can measure it . Andreas Weigend
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