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EcoWeb: Main idea	


Q. How can we describe the evolutions of X ? 
 
 
 
 
 

A.  The Web as a jungle! 
-  “virtual species” living on the Web 
-  Interacting with other species (activities) 
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Challenges	


Q1. How can we automatically  
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Idea (1): Seasonal component analysis	


Idea(1-a)  Seasonal component detection 
   

 
 
 

   

WWW 2015 Y. Matsubara et al. 79 

Time	
  (1,…	
  n)	


d=2	
E

Details	
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Idea(1-a)  Seasonal component detection 
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Idea (1): Seasonal component analysis	


Idea(1-b) Automatic component analysis  
Find optimal number k (1≤k≤d) 
          d: dimension 
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Idea (1): Seasonal component analysis	


Idea(1-b) MDL -> Minimize encoding cost!�
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Idea (1): Seasonal component analysis	


Idea(1-b) Automatic component analysis  
Find optimal number k (1≤k≤d) 
          d: dimension 
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Idea (1): Seasonal component analysis	


Idea(1-b) MDL -> Minimize encoding cost!�
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Good 
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Details	




Challenges	


Q1. How can we automatically  
 find  “seasonal components” ? 
   

 
Q2. How can we efficiently estimate 

 full-parameters ? 
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Idea (1) : Seasonal component analysis 

Idea (2): Multi-step fitting 



Idea (2): Multi-step fitting	


Q2. How can we efficiently estimate  
 model parameters ? 
 
 
 
 

 Idea (2): Multi-step fitting 
a.   StepFit (sub) 
b.   EcoWeb-Fit (full) 
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Idea (2): Multi-step fitting	


Q2. How can we efficiently estimate  
 model parameters ? 
 
 
 
 

 Idea (2): Multi-step fitting 
a.   StepFit (sub) 
b.   EcoWeb-Fit (full) 
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Idea (2): Multi-step fitting	


(2-a). StepFit: Update parameters alternately 
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Idea (2): Multi-step fitting	


Q2. How can we efficiently estimate  
 model parameters ? 
 
 
 
 

 Idea (2): Multi-step fitting 
a.   StepFit (sub) 
b.   EcoWeb-Fit (full) 
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Idea (2): Multi-step fitting	


EcoWeb-Fit: full algorithm 
 e.g.,  4 keywords:   

 
   

 
 
 
 
EcoWeb-Fit updates parameters, separately 
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Idea (2): Multi-step fitting	


EcoWeb-Fit: full algorithm 
 e.g.,  4 keywords:   

 
   

 
 
 
 
EcoWeb-Fit updates parameters, separately 
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Idea (2): Multi-step fitting	


EcoWeb-Fit: full algorithm 
 e.g.,  4 keywords:   

 
   

 
 
 
 
EcoWeb-Fit updates parameters, separately 
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1. Individual-Fit 2. Pair-Fit	


B	


A	


D	

C	
B	


A	


D	

C	


B	
A	
 DC	




Idea (2): Multi-step fitting	


EcoWeb-Fit: full algorithm 
 e.g.,  4 keywords:   

 
   

 
 
 
 
EcoWeb-Fit updates parameters, separately 
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Roadmap	
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-  Motivation 
-  Modeling power of EcoWeb 
-  Overview 
-  Proposed model 
-  Algorithm  
-  Experiments 
-  EcoWeb – at work 
-  Conclusions �

✔	

✔	


✔	


✔	

✔	




Experiments	


We answer the following questions… 

Q1. Effectiveness 
 How successful is it in spotting patterns? 
Q2. Accuracy 
 How well does it match the data? 
Q3. Scalability 
 How does it scale in terms of computational time? 
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Q1. Effectiveness	


(#1) Video games 
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Q1. Effectiveness	


(#1) Video games 
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Q1. Effectiveness	


(#2) Programming language 
 

WWW 2015 100 Y. Matsubara et al. 

C , R , MATLAB �
Interactions  



Q1. Effectiveness	


(#2) Programming language 
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C , R , MATLAB �
Seasonality 



Q1. Effectiveness	


(#3) Social media 
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Tumblr , Facebook , LinkedIn�

Interactions  



Q1. Effectiveness	


(#3) Social media 
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Tumblr , Facebook , LinkedIn�

Seasonality 



Q1. Effectiveness	


(#4) Apparel companies 
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Kohls , JCPenny , Nordstrom , Forever21�

Interactions  



Q1. Effectiveness	


(#4) Apparel companies 
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Kohls , JCPenny , Nordstrom , Forever21�

Seasonality 



Q1. Effectiveness	


(#5) Retail companies 
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Amazon , Walmart , Home Depot ,  
BestBuy , Lowes , Costco 

Interaction 



Q1. Effectiveness	


(#5) Retail companies 
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Amazon , Walmart , Home Depot ,  
BestBuy , Lowes , Costco 

Seasonality 



Q2. Accuracy	


RMSE between original and fitted volume 
(Lower is better) 

 
 
 
 
 
 

EcoWeb consistently wins!  
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Q3. Scalability	


Wall clock time vs. dataset size (years)  
 
 
 
 
 
 
 
7x faster than LV, 20x faster than EcoWeb-Plain  
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EcoWeb-Fit scales linearly, i.e.,  O(n)	
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EcoWeb at work - forecasting	
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Forecasting future activities 
 

 Train:  
2/3 sequences 

Forecast: 
1/3 following years 

?	




EcoWeb at work - forecasting	
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Forecasting future activities 
 

 

EcoWeb can capture  future patterns 

Train:  
2/3 sequences 

Forecast: 
1/3 following years 



EcoWeb at work - forecasting	
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Forecasting future activities 
 

 

EcoWeb can capture  future patterns! 
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Forecasting future activities 
 

 

EcoWeb can capture  future patterns! 
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EcoWeb 

Conclusions	


EcoWeb has the following advantages 
 Effective 
Finds important patterns 

 Fully-automatic 
No parameter tuning 

 Scalable 
It is linear 

 Practical 
Long-range forecasting�
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✔	
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Thank you!	
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Data & Code:  
http://www.cs.kumamoto-u.ac.jp/~yasuko 


