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Unsupervised Clustering

Neural Networks

Markov Chains
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1.

This defines the
pattern/cluster!



2.

Pixel(i) – (Avg(i)+Std(i)), if Pixel(i) > Avg(i)+Std(i)
(Avg(i)-Std(i)) – Pixel(i), if Pixel(i) < Avg(i)-Std(i)
0, otherwise0, otherwise



2.

Pixel(i) – (Avg(i)+Std(i)), if Pixel(i) > Avg(i)+Std(i)
(Avg(i)-Std(i)) – Pixel(i), if Pixel(i) < Avg(i)-Std(i)
0, otherwise0, otherwise
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http://www.ohio.edu/people/bayless/seniorlab/chauvenet.pdf
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i.

ii.

T = (2∆ + SEED)*Std + Avg
SEED is configurable
Default: 0.0

Higher Seed Higher Precision

Lower Seed Higher Recall



Lemma 1: if the images are all identical, no
outliers will be detected:

Proof:

Therefore, no outliers will be detected!



Lemma 2: if the images are all significantly
different, no outliers will be detected:

Proof:

Therefore, no outliers will be detected!
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Shopping Site (~2010) Total Image Precision Estimated Recall

Bing 138136 55.4% 76.1%

Google 74123 62.0% 94.7%Google 74123 62.0% 94.7%









Step 2: generation of results by traversing the chains:Step 2: generation of results by traversing the chains:
•• “The book is on the ground”“The book is on the ground” (P = 25%)(P = 25%)

•• “The cup fell on the book is on the cup”“The cup fell on the book is on the cup” (P = 1.5625%)(P = 1.5625%)



API SessionID TimeStamp

CreateAccount 1 12/6 10:15:31am

CreateAccount 13 12/6 10:17:01am

GetEligibleOfferingsEx 1 12/6 10:16:31amGetEligibleOfferingsEx 1 12/6 10:16:31am

PurchaseOfferingEx 1 12/6 10:16:36am

PurchaseOfferingEx 1 12/6 10:16:38am

GetBaseOfferingsEx 13 12/6 10:17:50am

GetEligibleOfferingsEx 13 12/6 10:17:58am

PurchaseOfferingEx 13 12/6 10:18:28am

AddComments 1 12/6 10:16:45am

AddComments 13 12/6 10:18:34am



For Free! Insight into how APIs are being used by customers!

Step 2:Step 2: knowledge executerknowledge executer




