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Causal Analytics Ingredients
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OpenCog Hyper/Meta-Graphs
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Probabilistic/Non-Axiomatic Inference

P. Wang, NARS, 1993
E. Vityaev, Discovery, 2001
B. Goertzel et al., PLN, 2008
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Non-Axiomatic Logic Compound Truth Values

P. Wang, NARS, 1993
E. Vityaev, Discovery, 2001
B. Goertzel et al., PLN, 2008
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OpenCog PLN for Temporal Reasoning
Id Type Space Name 

(Label)
Level in
Meta-
Graph

Arity Argu-
ments

Truth Value: 
Count (Evidence), 
Strength, 
Confidence

11 SequentialANDLink 5 - 2 2 13,
14

22
0.5 (22/44=50%)
1.0 («surely»)

12 SequentialANDLink 5 - 2 3 13,
14,
15

11
0.25 (11/44=25%)
0.5 («probably»)

13 ConceptNode 5 «Cloud» 0 0 - 44
1.0
1.0 («fact»)

14 ConceptNode 5 «Rain» 0 0 - 22
1.0 
1.0 («fact»)

15 ConceptNode 5 «Flood» 0 0 - 11
1.0
0.5 («rumors»)

SequentialANDLink
FloodCloud SequentialANDLink Rainhttps://www.youtube.com/watch?v=yky-9rZVZEQ

AGI-2021: Uncertain Temporal Reasoning

https://www.youtube.com/watch?v=yky-9rZVZEQ
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Causal Indicator Mining for Price Moves

Reverse temporal 
correlation as 
causal connection 
between sentiment 
patterns and price 
change 
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CBS patterns vs. Market Dynamics (Volume)

#Catastrophizing: Exaggerating the importance of negative events
distortions['catastrophizing'] = "will fail, will go wrong, will end, will be impossible, will not happen...
#Mental Filtering: Paying too much attention to negative details instead of the whole picture
distortions['mentalfiltering'] = "I see only, all I see, all I can see, can only think, nothing good...

Tracking 
overall 
Twitter and 
Reddit 
cognitive 
distortions as 
a predictor 
for BTC/USD 
trade volume
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Causal Weighting on Feature Basis
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Assessing Predictability relying on Causality 
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Everything is a Process of a Scenario!  

https://arxiv.org/abs/1807.02072

https://arxiv.org/abs/1807.02072
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Process Mining in Business Log Data  

https://www.puzzledata.com/process-mining_eng/

https://www.puzzledata.com/process-mining_eng/
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Scenario Mining in Process Data Example 

“forester”
http://auto.ru/cars/subaru/all/http://auto.ru/

цель

“subaru”
http://auto.ru/cars/subaru/all/

“subary”
http://auto.drom.ru/subaru/

http://www.drom.ru/ “автомобили”
http://auto.drom.ru/

 “forester”
http://auto.drom.ru/subaru/forester/

“легковые авто”
http://auto.e1.ru/car/

http://www.e1.ru/
“авто”

http://auto.e1.ru/
“subary”

http://auto.e1.ru/car/subaru/
“forester”

http://auto.e1.ru/car/subaru/forester/

Маршруты интернет-навигации при поиске автомобилей марки “Forester”

Обобщенный сценарий переходов по ссылкам при поиске товаров

GoalCategory

Sub-categoryTop Category

Brand Model Start

http://auto.ru/cars/subaru/all/
http://auto.ru/
http://auto.ru/cars/subaru/all/
http://auto.drom.ru/subaru/
http://www.drom.ru/
http://auto.drom.ru/
http://auto.drom.ru/subaru/forester/
http://auto.e1.ru/car/
http://www.e1.ru/
http://auto.e1.ru/
http://auto.e1.ru/car/subaru/
http://auto.e1.ru/car/subaru/forester/
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Text vs. Non-Text

https://aigents.github.io/inlp/2021/slides/Linas Veptstas, 2021

https://aigents.github.io/inlp/2021/slides/
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Applied to NLP and Language Modeling

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2655800/

https://lena-voita.github.io/nlp_course/language_modeling.html

https://scholarsarchive.byu.edu/cgi/viewcontent.cgi?article=6983&context=etd

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2655800/
https://lena-voita.github.io/nlp_course/language_modeling.html
https://scholarsarchive.byu.edu/cgi/viewcontent.cgi?article=6983&context=etd


16Copyright © 2022 Anton Kolonin, Aigents® 

Unsupervised Learning for Text Segmentation

https://github.com/aigents/pygents/blob/main/tokenization.md

https://github.com/aigents/pygents/blob/main/tokenization.md
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Marvin Minsky’s Narrative Story
is a Scenario of a Process

https://towardsdatascience.com/explainable-ai-vs-explaining-ai-part-1-d39ea5053347

https://towardsdatascience.com/explainable-ai-vs-explaining-ai-part-1-d39ea5053347
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Evgeni Vityaev’s Invariant Structures 

https://arxiv.org/pdf/cs/0208022.pdf

http://www.math.nsc.ru/AP/Scientifi
cDiscovery/PDF/data_mining_for_fi
nancial_applications.pdf

Mining temporally invariant 
structures (“scenarios”) in 
historical time series data 
recording financial 
“processes” with the 
Discovery system. 

https://arxiv.org/pdf/cs/0208022.pdf
http://www.math.nsc.ru/AP/ScientificDiscovery/PDF/data_mining_for_financial_applications.pdf
http://www.math.nsc.ru/AP/ScientificDiscovery/PDF/data_mining_for_financial_applications.pdf
http://www.math.nsc.ru/AP/ScientificDiscovery/PDF/data_mining_for_financial_applications.pdf
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Foundation (Generic) Activity Ontology

https://arxiv.org/abs/1807.02072

https://arxiv.org/abs/1807.02072
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Upper (Domain) Activity Ontology Example

https://arxiv.org/abs/1807.02072

https://arxiv.org/abs/1807.02072
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Scenario Mining in Process Data  

https://arxiv.org/abs/1807.02072

https://arxiv.org/abs/1807.02072
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Thank you and welcome!
Anton Kolonin

akolonin@aigents.com
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