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Lattice : Full Search Space
𝐷𝐸 × 𝐷𝐼 × 𝐷𝐼

Minimum support 
threshold

interesting patterns p 
having 𝜑(p) exceeding 𝜎
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having the same support)

Unique Representative 
pattern (closed pattern)

Unpromising sub search space 
𝑜𝑒𝜑(𝑝) ≤ 𝜎

Efficiently enumerate exceptional 
pairwise behavior patterns 

Search 
space

Avoid redundancy by considering only the most 
informative pattern of equivalents patterns in terms 
of their support  

Prune unpromising sub search spaces by using tight 
optimistic estimates on the defined quality measures 
(exceptionality measures)
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Discover exceptional pairwise behavior patterns of the form (g’; g’’; c):

• c : a conjunction of conditions corresponding to a subset of entities

• g’,g’’: two conjunction of conditions pointing out two groups of individuals

Country=France ∧ Group=S&D ; 
Country=Germany ∧ Group=S&D 
Themes ∋ 1 EU Citizen.

Country=France ∧ Group=S&D ; 
Country=Germany ∧ Group=S&D 
Themes ∋ 2 Internal Market

Country=France ∧ Group=S&D ; 
Country=Germany ∧ Group=S&D 
Themes ∋ 3 Economy

<Country=France; * ; *>

Country=France ∧ Group=S&D ; 
Country=Germany ∧ Group=S&D 
*

Country=France ∧ Group=S&D ; 
Country=Germany ∧ Group=ALDE
*

Country=France ∧ Group=ALDE ; 
Country=Germany; 
*

Country=France ∧ Group=S&D; 
Country=Germany; 
*

Country=France ∧ Group=S&D ; 
Country=Germany ∧ Group=S&D 
Themes ∋ 1.20 Citiz. Rights ∧ date ∈ [05/16, 06/17] 

Country=France ∧ Group=S&D ; 
Country=Germany ∧ Group=S&D 
Themes ∋ 1.20 Citiziens Rights.

Country=France ∧ Group=S&D ; 
Country=Germany ∧ Group=S&D 
Themes ∋ 1.10 Fd. Rights.

Country=France ∧ Group=S&D ; 
Country=Germany ∧ Group=S&D 
Themes ∋ 1.20,01 Soc. and Eco. rights.
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Checking

Lead 
Finding

Assert the quality of a behavioral claim by its 

contextualization with the available data

Finding interesting information nuggets from 

raw data that lead to further investigation 

and/or news stories around them.

Claim: There is no national position when it comes 

to votes in the European S&D political group 

Contextualize: Is there contexts in which we observe 

disagreement between national political group in S&D

Discovering 
Similarities Changes

Raw data: European parliament voting dataset with 

information about organized ballots and parliamentarians

News lead: investigate for controversial topics 

between countries

Discovering 
Similarities Changes

< Country = Austria; Country = All;
Themes ∋ '6.10.02 Common security 
and defence policy; WEU, NATO'>

Usual pairwise similarity 
observed between countries 

representatives in S&D Group

Themes ∋ '6.10.02 Common 
security and defence policy; 

WEU, NATO'

Under the context

< EU_MEMBER_SINCE ∈ [1958, 1995];
EU_MEMBER_SINCE ∈ [1981, 2013];

Themes ∋ '6.20.02 Export/import control', 
'6.30 Development cooperation'>

Usual pairwise similarity 
observed between countries 

representatives in EU 8th

parliament

Under the context

Themes ∋ '6.20.02 
Export/import control', '6.30 
Development cooperation'


