People and Data:
Understanding Customer Behavior

Andreas S. Weigend, Ph.D.

former chief scientist, amazon.com

©)

-

-

)]

(i1

|_

<

©)

0

n

n

< .
weigend.com

a

Z

L

O

L

=

Outline &M

“ Making decisions based on experiments (A-B tests)
LAA-BSREE Jy B 1T IR R

» Three ingredients for innovation

EFRN=KAE

» Revealed vs stated preferences

W/ vs I HN R

© The iterative process of modeling

RENEEIRE
|—> Define EX. > Measure E& - Describe #i® > Predict il > Act 173 —|

“ Some insights into online customer behavior
—ENELEFITHNER
» Levels of analysis and actionability
" Personalization vs Occasionalization
» Behavioral economics
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Amazon Exclusive!!
Order a Seqway mw![
It's only at Amazon L

i VIEW CART | WISHLIST | | YOURACCOUNT) | HELP .

-
iy L

SEE MORE ol

STORES Your Gold Box

USED
MUSIC

Browse: | Al sbles =] @

amazon.com.

wescowe | 33 Tsoos | aeceoncs |

SEARCH  BROWSE
MUSIC STYLES CLASSICAL

TOYS & | MAGAZINE Y COMPUTER &
ELECTRONICS | GAMES |SUBSCRIPTIONS | VIDEQ GAMES
NEW & FUTURE ESSENTIAL
RELEASES CDs

MUSIC

TOP FREE
SELLERS DOWNLOADS

search: | Popularbusic =] |

Add $16.01 to your order to qualify for
%% FREE Super Saver Shipping! some restrictions appls,

Customers who bought Kind of Biue also bought:
- =

Wait! Add $16.01 to your
order to qualify for FREE
Time Out ~ Dave Brubeck, et Eirth of the Cool ~ Miles Super Saver Shipping.
al Alove Suprerme ~ John Davis Some restrictions apply. -
Our Price: $8.99 Coltrane Qur Price: $9.099 [’\\3
Used & new from $5.79 Our Price: $13.49 Used & new from $9.50

I Show gift options
during checkout (1]

Added to your
Shopping Cart:

@ Add to cart @ Add to cart @ Addtocart )

» Explore similar items

Customers who bought items in your Shopping Cart also bought: b
tind of Blue

~ Miles Davis, et al
%8.99
- Quantity : 1

Sketches of Spsin ~ Miles Saxophone Colossts ~ Sonny Subtotal: $8.99

Davis Biue Train ~ John Coltrane  Rollins ( Edit shopping cart )

Our Price: $11.98 Our Price: $9.99 Qur Price: $8.99

Used & new from $2.00 Used 8 new from $5.99 Used 8 new from $6.90 Proceed to Checkout |

O_Addtocart O _Addtocart O _Addwocart ) Sign in to turn on 1-Click
ordering.

Itermns in your Shopping Cart

slways reflact the rost racant
B price displayed on their praduct
Customers who shopped for Kind of Blue also shopped for: pages.

=] | &
Bwa -

BOOKS | 2 T0VS &Y KITCHEN & Y HOME & SEE MORE =_p>
ACCESSORIES GAMES | HOUSEWARES | GARDEN STORES Your Gold Box

SEARCH ~ BROWSE (| acqicarl TOP NEW & FUTURE FREE ESSENTIAL USED
MUSIC STYLES SELLERS RELEASES DOWNLOADS CD: MUSIC

[}s Browsa: | All styles: B @
add $16.01 ta your order to qualify for

#.  FREE Super Saver Shipping! some restrictions apsly.

Customers who bought Kind of Blue also bought:

Wait! Add $16.01 to your
order to qualify for FREE

ELECTRONICS. MUSIC

IS UNlly a1 AImazon ﬁ
(%]

WELCOME

Search: |Pnpu\arMus\c j |

Super Saver Shipping. Time Out ~ Dave Brubeck, et 8irth of the Cool ~ Miles
Some restrictions apply, al A Love Suprerne ~ John Davis |
Qur Price: $8.99 Caltrane Our Price: $9.99
Used & new from $5.79 Our Price: $13.40 Used & new from $9.50

[~ Show gift options
during checkout (1]

Added to your
Shopping Cart:

& Addtocart & Addtocart O Addtocart |

} Explore similar items

0 Customers who bought items in your Shopping Cart also bought:
Kind of Blue

~ Miles Davis, et al
$8.99
- Quantity 1 1

Subtotal: $8.99

Sketches of Spain ~ Miles Saxophone Colossus ~ Sonny
(_Edit shopping cart ) Davis Blue Train ~ John Coltrane Rollins
Our Price: $11.98 Our Price: $0.09 Our Price: $8.99
© FroceedtoCheckout | Used & new from $2.00 Used & new from $5.99 Used & new from $6.90
Sign in to turn on 1-Click @ Add to cart @ Add to cart @ Add to cart
ordering.

Iterns in your Shopping Cark
always reflect the most recent
price displayed on their product .
pages. Customers who shopped for Kind of Biue also shopped for:
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Result: Right vs Left £R: EAXN LWL R

Metrics
EEHEN
» Conversion: Percentage of visits placing an order
&1 TiT S EE A9 LB

» Order size: Additional items (from the second page) put in cart

TENE . (F2RTTH ) ESHMDRERABNE

> Blue band on right compared with blue band on left

Research and science:
L mEEZH

Human decision making: e Statistics

AT R R gt

= Finance e Machine learning
Al HEBE/F

= E-Business * Behavioral economics
BFES TREFZE

= Dating e Computational marketing
He HEEH
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Why Now? AARBE?

Cost Data

Implicit
collected e
per day Clicks etc.
5 AHE Caas)
RE

o Explicit
Communication

= EXH
BIE (Surveys etc.)
Storage (BHE )
&F ‘ ‘
1990 Time 2010 1990 Time 2010

A1) Bsf (]

Data collected implicitly: Dramatic growth over time
fexlih REHE  NZARSIREEK

Data collected explicitly / tacitly: Constant over time
EXREBR/TEN « BNZIFERHAT

Three Ingredients For Innovation EHH=KEZE

Data Methodology
B BER
Computer Science Statistics
HTENRZ 2yt
Database Research Data Analysis
BAREMR REBIRD N

Machine Learning
HeERF

Domain expertise
p ML
Behavioral Sciences
THABE
Marketing
TAEHEFE
Finance
SR
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Research Questions W3t @&

Characterize paths through website
AT R v Y BE RV S AE

Understand and influence conversion
BRAZNET

Predict intention and modality of the visit
N BEER. BIRARS

Compute and apply customer network value

W F R AEF RENE

Example: Invest $10M to Improve Customer Satisfaction
=P HRI000F EREEFTHEE

Base decision on analysis of behavioral data
BAThEERES TR
ERrIRE
» Quantify
EE
» Model
kil
» Act
TH

“So, as yvou can see, customer satisfaction is up considerably
since phasing out the complaint forms.”
. & R, WAL , EMBENEFRFZRNE , B BEEEE T EEN LH
Consider 2%
» Increase selection? #fni%$E ?
» Increase availability? 25 A% ?
» Reduce clutter on web site? B ML E M4 ?

» Improve product search algorithms? 2#~=REREE ?
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Shuu n \J VIEW CART WISH LIST - e
B e YOURACCOUNT) | HELP -3-
Jewelry amazoncom el | | | &
& Watche: : s
(e ) wetcome | ANDREAS'S Yoooe) APPARELE Y0 corpomics | IS Y music | CELLFHANES &) gy SEE MORE Andreas's Gold Box

» INTERNATIONAL || » TOP SELLERS | » TODAY'S DEALS || » SELL YOUR STUFF

Hello, Andreas Weigend. We have recommendations for you. (If you're not Andreas Weigend, click
here.)

All results for: blue pants

Search: for [bue pams D
Refine your :
search: [;r Giorgio Sant Angelo Silk Dress Slacks
| Apparel: See all 2,017 items (Rate this item)
Find blue pants in 41 Buy new: $45-99 Sale: $7.49

these categories:
Books (41,731)
Apparel (2,017)
Sports & Qutdoors

ruffle capris (The Children's Place)
Apparel: See all 2,017 items (Rate this item)

Beta (what is this?) Buy new: $+4-58 Sale: $6.99

(351)

Health & Personal Care Sponsored Links: What's this?

(what is this?) (4)

Home & Garden (2) Buy Jeans - The Buckle -- Lucky Brand, Silver, Mavi, Ecko, BKE &
Kitchen & Housewares Shady. -- www.buckle.com

(2) Blue Jeans -- Shop for deals on Clothing here! Simply Fast Savings --
Toys & Games (1) www.Shopping.com

Industrial Supplies (67)

Lifestyle & Gifts (38) s{=)\+ The boys in the sky-blue pants : the men and events at Camp

Outline &M

Make decisions based on experiments (A-B tests)
BAA-B3RR ) Bl TR R
» The need for a scientific framework
BIIEE-—1REHER
» Three ingredients for innovation
EHN=KEH

» Revealed vs stated preferences

HWEB T vs #E HN R

Data Methods
B ke

s

Domain

FAGU,

The iterative process of modeling

RENEESRE
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The Iterative Process of Modeling #ilkEX=E

. Predict
De%c%be and Evaluate
oM G
-

Measure
nE

Define
o
14 E%ﬁii © 2004 by Weigend Associates LLC | www.weigend.com

1. Define Objectives EX B#x

» Stock price
=Mk

» Profit
Wzt

» Number of items sold
HEHE

» Number of visits
HiEE

» Rate of conversion

HiL®

» Customer acquisition

EFRE

» Customer retention

RS

» Customer satisfaction

BERREE
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2. Measure &

Customer P e Site
Behavior . . _ Behavior
ERT - i Wk 1T AR

» Orders » Customer service response
iTH EFRRFEE
» Overall use of the site = Resolution &8
Pk B 475 F A (Free replacement, Refund %% EE& , B)
= Buying vs selling X#vsE&

» Delivery date vs promised date
= Searching vs browsing 8 %vsH| % e Afvs At B

" Writing reviews, lists, etc. » Page generation time

» Customer service contacts TER 4 rtE
B RSBRR
= E-mail, phone ¥4 , BIF " ;e%glhgresponse
e §urveys = Number of search results
Lk BRERHE
" Intentions / Goals / Modalities
BE/BF/BR » E-mail campaigns and responses
= Satisfaction BFERM S RESE
HE

Amount of Data Created Per Day EX~=4£WHIEE

Level Comparison New data per day
e #e 5 BHBE
» Customer 1 mm A 1MB
»
'
» Orders
" 10 cm » 10... 100MB
8
» Session aggregates ©
R ggreg 10 m S » 1.. 10GB
oy qa
» Clicks
e 1 km -IE » 100GB ... 1 TB
» Presentation level* 10+ km E » 10+ TB
I
EIAT 3 < N

*What was displayed,
whether or not it was clicked on
FTREESE , BLEN
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10k Distribution of visit length: |
g o 3 A1 A A A B
e U ’How many clicks per visit?
NTENARES . BRVABZORER?

_recognized non-purchase =+ :
A LUABIM A RAT R :

e GOl BOX i
g : :

10°1 .
P W A 0 S e
E10'L © oo MBRBIMEST R : : s Webs s
8 E o ¥ e S g e R S ol i CranerSZ o ZE

. internal non-purchase

10, COAESRMEGR.
1 ‘internal piurch'as

1 0 ? PSS erd ) Wgﬂ%y@w
10° AHNE

number of clicks

4. Building and Evaluating Predictive Models Fiil#& & #2837 51T44

Tasks: Predict, e.g.,
B#r : Bl
» Probability (buy in this visit without discount) vs Prob (buy in this visit with discount)
ARiBEABEESUYETRARESEY
» Probability (current page is last page requested in this visit)
AN  ZRRARBENRE—R.
Use models from different model classes (different statistical assumptions)
FATEZEAWER ( FTRNSEIHRIR )
» Baseline, e.g., Poisson (independent, unconditional)

Heg, flmn, AR (IIEY , THRAR)

» First order Markov
—MBRAIRIE

» Beginning-of-visit information
R FF IR A KAE S
= HTTP-referrer HTTP¥X
= Search vs Browse R 553%

» Aggregate visit so far (but time ordering ignored)
HE%EE(ERZEMITE)
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Building More Complex Probabilistic Models SIZEE S Z<rBiRE R

Joint work with Bruce D’Ambrosio, CleverSet Inc.
ruce D’Ambrosio, CleverSet Inc &7

Add synthetic variables
BNGREEE

» Combine observed variables (automatically generated)
ENERETBLEE(BIHFT=E)

Add hidden variables
BimiEREEE

» Unobserved / hidden states
FANR/BRRS

Add relational structure
B NMEx LS

» E.g., use information from the products table, rather than only product ID

= @R M IR @ARIR

Evaluate out-of-sample accuracy
TR B B 20 ATEY HEER 1

» Standard: Area under ROC curve

ROCHI £k THE M X1
Extended Relational Structure ¥ RBHIXRE
PagcReqn{t;;sin. X o —

= 0 s1. sessiog vislor. i
. T
— Pap:Rew.sessi L visitor.ipd

npose

PageRe :u@m.n\ish

Pn‘genequest.gﬂon.\' stor ipProvider

Pagel!
PageRe u(u.r {Page.urle
L b Y PugeRequdst. sessiopvisitor. bot

PageRequést.prev. ge.urlb
PagePeqiifst.prev.

PageRe led.ﬁinn.
l’ag:kcq@tm)pag:.tﬂh

PugeRequestprev. puge. cluster

?ag:Rcrde_}r:)ag:.hytes

l’ag:l{cq@.pﬂ)pag:.w

PagtRequest state

PageR:

PageRel Msl.u’@agt.lnﬂi PapeRgquest.pgze.urb

Model Performance (Area under ROC curve)
First order Markov —M &/RAIRITTE 334
Hidden Markov FARERAXRTERE 513
Basic relational Huix R 728
Extended relational ¥ BXx% 777
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Outline &M

Domain

SRS,

The iterative process of modeling
REWEETRE
|—> Define EX. > Measure E& - Describe & > Predict Tl > Act 173 ‘|

Some insights into online customer behavior
—ENELEFITHNER
» Levels of analysis and actionability
" Personalization vs Occasionalization

» Behavioral economics

Insights Ef#

What works best for recommendations, and why?

TAEHEERR , B4 ?

» Key distinction: individual-history free (current click only, same for everybody),
vs history-dependent
FERXH : MEFETX vs MR

Spectrum of information, generating different recommendations and actions
TREBNEEFETRNB AT

» Demographics (traditional marketing)
ARG (EETHEH )

» Behavior (traditional collaborative filtering, customer signatures)

TH (RENESR , EFER)

» Current intentions and modalities (based only on information of current visit)
BRI MES (REFTARBEANESR )
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Information at www.weigend.com Handout page 11 of 14



Levels of Analysis and Actionability

D. Network of customers
> Apply social network research

> Discounts, better service

C. Customer

> Demographics, behavior
Customer o
> Personalization
B. Visit
Visit > Predict intention, situation, mode
> Occasionalization
A. Page
Page
9 > Content
> Show ads

Using Social Networks for Customer Acquisition®| At &MEIRBEF

Social Networks#t &4

» Researchii®&
" STL proximity vs geographic/ZIP proximity (Mark Handcock)
" Customer Lifetime Value: Intrinsic + Network (Pedro Domingos)
" BPAGNE AR+ NE

» Applicationsif
= Customer acquisition &/ 3RS
= Compute Customer Network Value® t& F MEME

Data: “Share-the-Love” M
» From the Website: AR - | ' Share the Love

= “Each time you place an order for books, music, DVDs, or videos with us, we'll offer
you the chance to e-mail your friends and give them an additional 10% off the items
you bought. (You select which items, of course.)” 8X#HRITM—%&$ , F%& ,DVD, RE
FB, RIBAEEFR—IME , RANBEFHREEE—HERARNBER , RIS HREBR10%
HILE.

= “If any of those people purchases one of those items within a week, you'll receive a
credit to use the next time you shop with us!” SR HERIAE—AZAMEL EER—
ANFEm, REESERS TRMYE ATER.

= “Your credit will equal the dollar amount of your friend‘s 10% discount.”iX/ 2% 54}

BR10% M HNERE.
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Social Network of Books

based on Customers who Bought Also Bought (from Valdis Krebs)

|
Manufacturing Consent Jihad Vs. McWorld

| ]
Rogue State Blowback Clash of Civilizations

| ] ] War on Freedom ‘
Understanding Power 9-11 Chomsky Lexus and Olive Tree

Perpetual War for Perpetual Peace

[ |
Hell to Pay
| ]
Final Days

|
No-Spin Zone

Letters to Young Conservative [l
O'Reilly Factor

[ | l .
What So Great About America g When | was aKid...

] W Slander n
Shakedown ~ Bias ] Mission Compromised
Let Freedom Ring

Forbidden Truth
Breakdown

n |
See No Evil Why We Fight

u Invasion
Best Democracy Money Can Buy What Went Wrong

| ]
Into the Buzzsaw ] Fighting Back
Death of the West

American Jihad

] ) ]
Stupid White Men Wealth and Democracy

Downsize This

anded by the Right Paradox of American Power
Globalization and Its Discontents
Bush Dyslexicon Silent Takeover

Hunting of the President

Betrayal of America George Soros on Globalization

n |
Supreme Injustice Divine Right of Capital
] Elusive Quest for Growth
Crashing the Party

u .
The Chastening

Behavioral Economics {TRZ5%

» Measure systematic deviations (heuristics, bounded rationality) in actual behavior
EXBREFPRAACARGERE (BRI, BHEARD )
= = 2nd order / descriptive, empirical
ik, 2RMHREZNN
" vs traditional, neo-classical economics = 1st order / normative, theoretical
HENHBLFERMAL, BICHWRE—MNR
» Hypotheses fRi&
= Choice set (Itamar Simonson) %Fi&E
= Sweepstakes (Dan Ariely) B

- — € Jam experiment
cr;ﬁo;ge:: Jl_érﬁrél;gd ?}Eﬁ?ﬂr’;ded REHRK

;L%n;;ggr of jams 6 24

R o |

RERRABLE A s
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Contact Information

@ Contact: Dr. Andreas S. Weigend
® Phone: +1 (917) 697-3800

“ Web: www.weigend.com
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