Analytics
Platform
& Delivery

eBay M2M Email Analysis on
Hadoop Platform

Forest Su, Daniel Zhang
October 2011

eBay Inc. Confidential



\

Analytics
Platform
& Delivery

The Birth of eBay . ..

Started with a Broken Laser Pointer . . .

&l

... sold for $14.83 USD

AuctionWeb was born on the Labor
Day weekend in September 1995

>
o
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eBay Founder
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$2,000+ USD Trading Value
Per Second

220+ Million Active ltem ¥ 300+ Features
per quarter

100,000 lines

of code rolled out

every 2 weeks

450+ Million
Registered Users

o

10+ Million
New ltems Added

Over 2 Billion
Photos

Global Presents
2 Petabytes In 33 International

Stored Markets
25 Petabytes

Processed daily

L/
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Velocity of trading

On an average day on eBay..

A Diamond Ring is sold eery two minutes



Velocity of trading

On an average day on eBay...

Over 3600 MP3 players are sold




Velocity of tradir
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Drates

On an average day on eBay...

Over 300 stamps are sold every hour
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On an average day on eBay...

An automobile is sold @V & I‘y m i n Ute
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Hadoop on the Landscape pltom
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 Members write to each other (“M2M”")
 Members write to eBay
* eBay writes to Members

- Millions of times per day!

* Where are these messages?
o In My Messages: Messages through eBay
o In a user’s private system: Messages outside of eBay
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Single User Study

 What does a typical user send / receive?
* Follow a single user for 50 days during Oct/Nov 2010

 User Profile:
— User subscribed to daily deal

— User was member of:

= eBay Bucks
= eBay VIP
= PayPal Advantage

— User is mainly a buyer but also a casual seller
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Single User Study: Volume
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Percentage
excl Daily |Daily
Count Grouping Percentage Deal Average
53 |eBay Daily Deal 25.1% 1.06
35 |eBay Marketing 16.6% 22.2% 0.70
16 |PayPal Marketing 7.6% 10.1% 0.32
87 [Transaction Related 41.2% 55.1% 1.74
8 |Watched item ending 3.8% 5.1% 0.16
9 Selling activity 4.3% 5.7% 0.18
3  [Other 1.4% 1.9% 0.06
211 |[Total 4.22
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Single User Study: Visibility Tt

Percentage
Count |In MyMessages |Percentage excl. Daily Deal
53 |No (Daily Deal) 25.1%
124 No 58.8% 78.5%
26 |Inbox 12.3% 16.5%
8 Sent 3.8% 5.1%
211 [Total

Only 21.5% are visible from within eBay
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Email Data: Where is it? Eltiom

Emails are stored in a mixed system:

- Metadata in DW
- Message body on NAS before 10/2010, on Grid (Low
Cost Storage) since 10/2010

Email data not minable in current storage
- Queries on Email Subjects in Teradata suffer CPU skew
- Email body in individual files, does not scale at all
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eBay Sample Email

e namc i3 indudcd to show Bia mexasg

hia messege to Devid Downe (sender_user_neme).

This member has a question for you.

Do not respond to the sender if this message requests that you complete the transaction outside of eBay. This type of offer is against eBay policy, may be fraudulent, and is not covered by buyer
P protection programs. Learn Mors.

Dear recipie

what is the length of these jeans?
thank you!!!

- sender_user_name

Mens Dissel Jeans - 32" Straight Leg Cut

Item Id: 190560993728
End time: Aug-07-11 01:50:12 PDT
E Buyer: sender user name (3)

100.0% Positive Feadback
Member since Apr-27-09 in Australia
Location: Quesnsland, Australia
Listing Status: This mess3ge was sent while the listing was active.

(i) Marketplace Safety Tip

= Kesp your money s3fe - never pay for items with cash or instant money transfer services, such as Wastern Union or MoneyGram. In the past some sellers have exploited these payment methods in order to
defraud buyers, so eBay has banned them from the sits.

= Received 3 Second Chance Offer email? Double check that it's genuine: Second Chance Offer emails come directly from eBay and are shown in your My Messages.

= Trade safely. Bewars of anyons who contacts you sbout buying or selling outside of =Bay. When you trade outside of eBay, you're not able to leave feedback or taks advantage of protection programs and
case resolution tools availsble on eBay. Report an inappropriate email.

= =B3y helps guard your privacy and online safety when you use our messaging tools. |f you and the member you're contacting haven't bought or sold from each other recently, our tools may maks both of your,
email addresses anonymous.

Email reference id: [#a03-dc3vydjpls#]_[#b0f4a35fe814d44e38d2424f0f4edeSdb#]
Plzase don't remove this number. eBay customer support may ask you for this number, if you should nesd assistance.
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* Datais large
— Data is in individual message files:

» millions of files per day, > 1 billion files per year

* Data contains Personally Identifiable Information (PII)

— Hadoop current release does not support effective

= User Access Permissions -> Need Encryption
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This copied over | billion files, about |5TB compressed
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Hadoop Data Storage Use

Raw M2M [Clean M2M
Year Month |GigaBytes |GigaBytes
2009 9-12 4,060 242
2010 1-12 | 14,959 944
2011 1-7 10,249 1,282
Total 29,268 2,467
20117 1 1,274 85
20117 2 1,271 81
2011 3 1,650 233
2011 4 1,484 219
2011 5 1,560 230
2011 6 1,506 217
2011 7 1,505 218
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M2M | year
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eBay System
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® Agreement Update “ Marketing
Offers Payments
¥ Seller's Return Policy ¥ eBay Bucks
" Surveys UPI
Password / Email / Userid Cancelling Purchase
“ Welcome eBay / MyMessages % Miscellaneous
3% 3%
>

4%

4%
5%
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How many emails per conversation ?

Messages per conversation

40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%
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In an M2M conversation, how long for the first reply?

30.0%

25 0% Pre-sale, Buyer asks Seller

Post-sale, Buyer asks Seller
20.0%

Post-sale, Seller asks Buyer
15.0%
10.0%

5.0%

0.0%
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eBay M2M Emails: Profanity Tl

Profanity detection: Identify messages containing language not
becoming an eBay member

Sample messages found with simple filters:

o f@#$ off you mother f@#*#$ and do wot you want your not getin
any money you c#%$ you sad prick

* You f@#!#$ c#%$! Stop pissing around! Don't waste my time you
son of a b#$%!

 im saying that i want these f@#*#$ blake griffins. i will come and

dollars and a couple south beach lebron replicas. if you do not
comply, i will have to kill you. i know where you live.
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The study of this data is yet as its infancy. Sample future use
cases are:

eb’ suw Protection

* Identify buyers extorting refunds from sellers by Gja m
threatening to leave negative feedback or to open a case
(Ongoing: TnS / Buyer Abuse team)

* Identify sellers creating BBEs before negative feedback is
left, or also in cases where no feedback is left.

* Identify sellers creating more than the average number of
emails (ASQs), with the intent to determine on how to help
these sellers to improve our buyers’ experiences.
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