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User is required for evaluation 
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In current tools she is also required to control technical 
components 
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Hence, user actually has two different roles 
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One-click-mining aims to eliminate the technical role 
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Design of one-click-mining system starts with the 
algorithms to be included 
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Diverse set of algorithm from different method classes 
are possible 
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Together they define space of patterns that can 
potentially be discovered by the system 
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User brings some latent utility notion 

𝑢: 𝒫 → ℝ 
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Learning component controls mining algorithms in order 
to maximize output in terms of utility 

𝑢: 𝒫 → ℝ 

𝑢 : 𝒫 → ℝ 

𝜋:ℳ → [0,1] 
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Learning component updates models only based on 
natural user action for pattern inspection 

𝑢: 𝒫 → ℝ 

𝑢 : 𝒫 → ℝ 

𝜋:ℳ → [0,1] 
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One cycle of the kd process corresponds to the period 
between two mine clicks 
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During one user discovery round many mining rounds 
can be executed in the background 
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Overview 

𝑢: 𝒫 → ℝ 

𝑢 : 𝒫 → ℝ 

𝜋:ℳ → [0,1] 
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Interface 

𝑢: 𝒫 → ℝ 

𝑢 : 𝒫 → ℝ 

𝜋:ℳ → [0,1] 
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Implicit feedback can be gathered by simple UI 
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Implicit feedback can be gathered by simple UI 
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Different pattern types are processed uniformly 
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Different pattern types are processed uniformly 
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Model updates are based on drag to board, to trash and 
click on mining 
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Overview 

𝑢: 𝒫 → ℝ 

𝑢 : 𝒫 → ℝ 

𝜋:ℳ → [0,1] 
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Utility model 

𝑢: 𝒫 → ℝ 

𝑢 : 𝒫 → ℝ 

𝜋:ℳ → [0,1] 
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Can be solved as online learning problem with 
appropriate features  

𝜑:𝒫 → ℝ𝑑 
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Can be solved as online learning problem with 
appropriate features  

𝜑:𝒫 → ℝ𝑑 

𝑢 𝑝 = 𝑤𝑇𝜑(𝑝) 
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Can be solved as online learning problem with 
appropriate features  

𝜑:𝒫 → ℝ𝑑 

𝑢 𝑝 = 𝑤𝑇𝜑(𝑝) 

𝑤𝑖 ← 𝑤𝑖𝑒
𝜃 𝑌 𝛿𝑖  

𝛿𝑖 = 𝜑𝑖 𝑥 − 𝜑𝑖(𝑧) 

𝑥 

𝑦1 𝑦2 𝑧 
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Ranking score that balances relevance and diversity is 
crucial within user-supported search 

𝜑:𝒫 → ℝ𝑑 

𝑢 𝑝 = 𝑤𝑇𝜑(𝑝) 

𝑤𝑖 ← 𝑤𝑖𝑒
𝜃 𝑌 𝛿𝑖  

𝛿𝑖 = 𝜑𝑖 𝑥 − 𝜑𝑖(𝑧) 

𝑥 

𝑦1 𝑦2 𝑧 

𝜑𝑖 𝑟 = 

𝜑𝑖(𝑟𝑗) 𝑗=1

|𝑟|

∞
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Overview 

𝑢: 𝒫 → ℝ 

𝑢 : 𝒫 → ℝ 

𝜋:ℳ → [0,1] 
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Performance model 

𝑢: 𝒫 → ℝ 

𝑢 : 𝒫 → ℝ 

𝜋:ℳ → [0,1] 
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Algorithm management can be modeled as multi-armed 
bandit problem with shifting rewards 

exploitation 
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Algorithm management can be modeled as multi-armed 
bandit problem with shifting rewards 

𝑔 = (𝑢 𝑟 𝐶new − 𝑢 𝑟 𝐶old )/𝑐 

exploitation 
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Algorithm management can be modeled as multi-armed 
bandit problem with shifting rewards 

𝜋:ℳ → [0,1] 

𝜋 𝑚 = 𝛾
𝑣(𝑚)

𝑉
+ 1 − 𝛾

1

𝑘
 

𝑔 = (𝑢 𝑟 𝐶new − 𝑢 𝑟 𝐶old )/𝑐 

𝑣𝑖 ← 𝑣𝑖𝑒
𝜂𝑔  

exploitation 
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Best algorithms receives most comp. time eventually 
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Controlled experiment with real users is planned to 
evaluate effectiveness of approach 
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We are interested in performance of the system 
compared to manual variant 
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Users are further split into groups according to different 
analysis questions they have to tackle 
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After producing answers (patterns) to questions; quality 
of solutions is assessed by members of other group 
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Setup allows to compute expressive evaluation metrics 
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Summary 
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We are hiring... 

Post-doc position for 1y+ at mining and learning group of U. of Bonn, FhG  
 
Working on one click mining; e.g., bringing in your analysis technique 
 
Get in touch with me (mario.boley@iais.fraunhofer.de) 

? 


