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Tech favorites and best sellers

Bon Iver’s whiskey
barrel guitar

In this day of mass-produced guitars, it is nice
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from whiskey bamels? You need to see it to
believe it. Continue reading —
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Analytics Platform Architecture

OLTP / Source Data Acquisition and Data Management/Storage Data Presentation Layer
Systems Integration Layer
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Data Platforms

500+ 150+ 5-10

concurrent users concurrent users concurrent users
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Analyze & Report

<€ Discover & Explore >
Structured/ SQL Semi-structured/ SQL++ Unstructured / JAVA&C
Production Data Warehousing Contextual-Complex Analytics Structure the Unstructured
Large Concurrent User-base Deep, Seasonal, Consumable Data Sets Detect Patterns

Enterprise-class System Low End Enterprise-class System Commodity Hardware System




MultiScreen Introduction

Understanding Cross-platform Consumer Behavior




MultiScreen Introduction

Majority of our daily media interactions are screen based

1@

Smartphone Laptop/PC Tablet Television
of all media interactions are

screen based

n| On daverage we spend
% 4.4 hours
Radio Newspaper Magazine of all media Df our |ei5ure tImE in
interactions front of screens each day
are non-screen

based




MultiScreen Introduction

Our time online is spread between
4 primary media devices

@ Minutes

Avg. time spent

per interaction ]

e

PC/Laptop

Smartphone

ebay



MultiScreen Introduction

Context drives device choice

Today consumers own multiple devices and move seamlessly
between them throughout the day

The device we choose to use

at a particular time is often
driven by our

0O

O O ]
Our location l-=-l DD

Qur attitude and state of mind

The amount
of time we
have or need

The goal we want
to accomplish




MultiScreen Introduction

Computers keep us productive and informed

Context: 240/0

« Office or home use
+ Productive, task-oriented

of our daily media

* Requires lots of time & focus interactions occur
« Serious, research ona PC
intensive attitude

PC use is motivated by:

Finding 0
Information - 40 "'IE'
Keepup 0
oy @ 29%




MultiScreen Introduction

Smartphones keep us connected

Context:

» On-the-go as

well as at home

« Communicate

and connect

» Short bursts

of time

» Need info quickly

and immediately

38%

of our daily media interactions
occur on a smartphone

40%

QOut of home

60%

At home

Smartphone use is motivated by:

Communication - 54%}
Entertainment - 33%




MultiScreen Introduction

Tablets keep us entertained

Context:

« Primarily used

at home

» Entertainment

and browsing

* Unbounded sense
of time

* Relaxed and
leisurely approach

Tablet use is motivated by:

Entertainment (L
Communication -

9%

63%
32%

of our daily
media interactions

occur on tablets l




MultiScreen Introduction
There are two modes of multi-screening

Sequential Usage
Moving from one device to
another at different times
to accomplish a task

Simultaneous Usage
Using more than one device at the same time

for either a related or an unrelated activity

Multi-tasking - Unrelated activity Complementary Usage - Related activity




MultiScreen Introduction

Smartphones are the most common
starting place for online activities

._
Started on
AN G5%  63% 65 47% 59% 66% 56%
) |

Q @ gl ¥ J4h & O

Searching  Browsing Shopping Planning Managing Social Watching an
forinfo  the Internet Online aTrip Finances  Networking Online Video

60% 58% 61% 45% 56% 58% 48%

inued
' 4% 5% 4% 3% 3% 8% 8%




MultiScreen Introduction

Consumers rely on search to move
between devices

o
——
N

Search again on the
second device

Directly navigating to
the destination site

Via email / sending
a link to myself

Q @ @ O

Searching Browsing Shopping Watching an
for Info the Internet Cnline Online Video

63% 67% 51% 43%

52% 58% 48% 43%

49% 45% 37% 30%




MultiScreen Introduction

Consumers take a multi-device path to purchase
L
19%
‘ a smartphone . ‘15% -
% pciLa ptop a Tablet

10%

1 1 % Starton a / | Continue on

61% 49

Continue on
a Tablet

Continue on
a PC/Laptop

L
Tablet a PC/Laptop




EBAY MultiScreen Insight Case Study

50% of switches are within 2
hours. 8% within 7 minutes.

120m

30m




EBAY MultiScreen Insight Case Study

Switch starting from pc->mob and mob->pc are nearly 50%

Daily Device Switch Pattern in 2013 Mar

AU DE UK

nt

N\N\{/\/\/\/\
mmm

2 Mar 04 Mar 11 Mar 18 Mar 2t Apr01 Mar 04 Mar 11 Mar 1
stan_dt

switch_name

== syatch from mob to pc

w= syitch from mob to tablet

== switch from pc to mob
== svitch from pc to tablet
== switch from tablet to mob
== svitch from tablet to pc

20



EBAY MultiScreen Insight Case Study

Device Switch User Segmentation
——— ——
Fanmatics i—
Buy a Little __ Buy more
= Switchers Switch more
Super Trader .— & Population
Trader NN
On 2 mission i
i
0% 10% 20% 30% 40% S0% 60% 70%




EBAY MultiScreen Insight Case Study

Multiscreen User Segmentation 400 300 200 100 0
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Generate MultiScreen segments by 3D RGL package




EBAY MultiScreen Insight Case Study

» MultiScreen Segment Similarity Clustering by GA(Genetic Algorithm)

Crossover
Chromosome 1|[11011 | 00100110110

Chromosome 2|[11011 | 11000011110

Offspring 1  |[11011 11000011110

Encoding Offspring 2 11011 00100110110

Chromosome 1]1101100100110110
Chromosome 2[1101111000011110 Mutation

Original offspring 1|{1101111000011110
Original offspring 2|{1101100100110110
Mutated offspring 1{{1100111000011110
Mutated offspring 2{{1101101100110110




EBAY MultiScreen Insight Case Study

» MultiScreen Segment Similarity Clustering by GA(Genetic Algorithm)

Cenerate initial
population

Define
- type of variables fencoding
- fitness function

- CA parameters
- convergence criteria

Fitness
evaluation

Convergence
check
No

Selection

T

Crossover

1

Mutation

e

GA output

Cenetic operators




EBAY MultiScreen Insight Case Study

ga(type = c("binary", "real-valued", "permutation"),
fitness, ...,
min, max, nBits,
population = gaControl(type)@population,
selection = gaControl(type)@selection,
crossover = gaControl(type)@crossover,
mutation = gaControl(type)@mutation,
popSize = 50, pcrossover = 0.8, pmutation = 0.1,
elitism = max(1, round(popSize * 0.05)),
monitor = gaMonitor, maxiter = 100, run = maxiter,
maxfitness = -Inf, names = NULL, suggestions, seed)

GA Package




EBAY MultiScreen Insight Case Study

» GA search global minimum for Rastrigin Function

Rastrigin function of two variables Q 70
. / m. Ce0®
TR oy D@60 006
. P o d CRRONC X X X
' " YRR 00000 G o -
'4“"|l"‘// CRCORC R X RO

It is defined by:

f(x)= An + Z (27 — Acos(2mz;)]
t=1
where 4 = 1(Qandx; € [—5,12’ 512] It has a global minimum at x = () where f(x) =1




EBAY MultiScreen Insight Case Study
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Genetic Algorithm VS Standard K-Means

Total Within Cluster Variance Per Generation

40
35 z
30
2
Total 25 ‘
Within 4 L 2 .
20 ‘
Cluster O ¢ o
Variance |5 ¢
L 2
10 ® ¢ ¢ o o
5
0 v v v v v s
0 2 4 6 8 10 12
Generations
x 1013

¢ Genetic Algorithm e K-Means




EBAY MultiScreen Insight Case Study

» Task Continuity Prediction Model

Features ¥ Info Gain
NumRelatedQueryMobile 491.23172 0.031685
TimeIntervalSwitch 378.00423 0.024016
PreQueryContigunousSwitch 34297317 0.020403
NumRelatedQuerySwitch 315.34983 0.020822
AvgSpeedSwitch 295.76765 0.022745
GeoDistanceSwitch 270.39483 0.020108
NumO{tContiguousSwitch 235.27217 0.020083
EntropvAvg 221.82945 0.015446
NumRelatedQueryDesktop 172.73978 0.015161
IsSameLocationSwitch 95.81413 0.009118

ebay



Summary

» MultiScreen is important for e-commerce.
> R has powerful statistical and ML packages to support the MultiScreen research.

» Future work to answer not only what questions, but also why and how questions
for MultiScreen.

» Future work to research RHadoop ML algorithms.




Resources and References

R GUI: http://www.r-project.org/

R COP: http://datahub.corp.ebay.com/groups/x | 2uy

Data Science COP: http://datahub.corp.ebay.com/groups/x245i

Click to LOOK INSIDE!

click to LOOK INSIDE! Click to LOOK INSIDE!

THE

ART OF R

Trevor Hastle
Robert Tibshirani
Jerome Friedman

| Data Mining
ith Rattle and R

Data Mining, Inference, and Prediction



http://www.r-project.org/
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