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Big	 Data



	 	 	 	 Data



10s	 of	 millions	 of	 URLs	 per	 day
100s	 of	 millions	 of	 clicks	 per	 day

10s	 of	 billions	 of	 URLs
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Data	 scientists?

awesome nerds

engineering math

comp sci
curiosity



bitly	 science	 team!





What	 can	 we	 learn	 from	 a	 lot	 of	 
people	 talking	 to	 each	 other?



Your	 social	 network	 is	 NOT	 
my	 social	 network.







What’s	 human?





normal	 click	 distributions











abnormal	 click	 distributions









How	 does	 a	 message	 spread	 
through	 time?













...do	 the	 networks	 change	 the	 
dynamics	 of	 how	 those	 
messages	 spread?



twitter



facebook



tumblr



And	 devices?







Can	 we	 understand	 geographic	 
relevance?











The	 internet	 IS	 the	 real	 world.











Revolution.



Can	 we	 predict	 real-world	 
events?
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What People 
Share



What People 
Share

What People Read



Things	 people	 share:











Things	 people	 click:













the	 cutest	 kitten



the	 cutest	 kitten





AT	 SCALE



1. Research	 offline

2. Do	 fancy	 math	 –	 find	 the	 shortcuts

3. Design	 infrastructure

4. Re-design	 to	 run	 at	 scale	 and	 speed



Realtime	 Search



Realtime	 Search
Attributes	 calculated	 either	 at	 index	 time	 or	 
query	 time.

Rankings	 can	 vary	 by	 second.



What	 are	 people	 paying	 
attention	 to	 right	 now?



actual	 rate	 of	 clicks	 on	 phrases
vs
expected	 rate	 of	 clicks	 on	 phrases



We	 calculate	 clickrate	 with	 a	 sort	 of	 moving	 
average:

	 	 where

Dragoneye



We	 represent	 as	 a	 sum	 of	 delta	 spikes.

This	 simplifies	 to:	 

Dragoneye



Choosing	 	 	 	 is	 important.

It	 must	 be	 interpretable,	 and	 smooth	 (but	 
not	 too	 smooth).

We	 use	 a	 distribution	 for	 	 	 that	 is	 a	 function	 
that	 sums	 to	 1.	 The	 function	 is	 0	 at	 the	 
origin.

Dragoneye
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philosophy



simple	 math	 >	 fancy	 math





How	 do	 we	 know	 
when	 we’ve	 won?



How	 do	 we	 communicate	 what	 
we’ve	 learned	 effectively?



Ask	 the	 crazy	 questions.





h@bit.ly
@hmason

Thank	 you!


