
Risk scenarios based on the time 

series time warped longest common 

subsequence (T-WLCS) temporality 

test (Rogov-causality test) 
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ERM – FRM Convergence.  

© Mikhail Rogov, 2013 

Consider  

- the interaction of different risks,  

- business cycle,  

- human factor and other global risk factors 

 

More accessible for SME (crowdsourcing etc,) 

 

Analysis of operational and strategic risks on 

the basis of modern financial risk management 

approaches (Global risk factor - space weather) 

 

More external statistical data (Risk indices, KRI) 

 

Risk management effectiveness evaluation 

technologies should result in quantitative 

estimation of risk (ROV) 

 

Management value (RORAC etc.) 

 

ERM standards are harmonized with the 

sustainable development standard 

Requirements (GRI) 

 



(c) М.А.Рогов, 2012 

CONCEPT 

Global risk factor indices 

RogovIndex© 

Crowd 
sourcing 

RISK BASE 

Cluster 

Model 

Anomaly 

Detection 

Key Risk Indicators 

Risk Appetite 



4 

Mining Time Series Data 

© Mikhail Rogov, 2013 

Major task considered by the time series data mining community: 

[Ratanamahatana, Lin, Gunopulos, Keogh, Vlachos, Das]. 

 

 Indexing (Query by Content): Given a query time series Q, and some 

similarity/dissimilarity measure D(Q;C), find the most similar time 

series in database DB. 

 

 Clustering: Find natural groupings of the time series in database DB 

under some similarity/dissimilarity measure D(Q;C). 

 

 Classification: Given an unlabeled time series Q, assign it to one of 

two or more predefined classes. 

 

 Prediction (Forecasting): Given a time series Q containing n data 

points, predict the value at time n + 1. 
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Mining Time Series Data 

© Mikhail Rogov, 2013 

Major task considered by the time series data mining community: 

[Ratanamahatana, Lin, Gunopulos, Keogh, Vlachos, Das]. 

 
 Summarization: Given a time series Q containing n data points where n is 

an extremely large number, create a (possibly graphic) approximation of Q 

which retains its essential features but fits on a single page, computer screen, 

etc. 

 

 Anomaly Detection (Interestingness Detection): Given a time series Q, 

assumed to be normal, and an unannotated time seriesR, find all sections of 

R which contain anomalies or surprising / interesting/ unexpected” 

occurrences 

 

 Segmentation:  

(a) Given a time series Q containing n data points, construct a model ¹Q, from K 

piecewise segments (K << n), such that ¹Q closely approximates Q  

(b) Given a series Q, partition it into K internally homogenous sections (also 

known as change detection). 
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Mining Time Series Data vs. Risk management 

© Mikhail Rogov, 2013 

Mining Time Series Data Task Risk Management Tool 

Indexing Risk Benchmarking 

Clustering Risk Analysis 

Classification Risk Factor Classification 

Prediction Risk Scenario Generation 

Summarization Risk Map 

Anomaly Detection  Hidden Risk Identification 

Segmentation Risk Mapping and aggregation 

Portfolio management 
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One-to-One vs. One-to-many 

© Mikhail Rogov, 2013 

Dynamic time warping (DTW) is an algorithm for measuring similarity 

between two sequences which may vary in time or speed 

Source of the figure: http://practicalquant.blogspot.ru/2012/10/mining-time-series-with-trillions-of.html 
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Longest Common Subsequence Similarity (LCSS) 
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Time-Warped Longest Common Subsequence (T-WLCS) 
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Time Series Temporality: Granger Causality 
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Time Series Temporality: Rogov Causality 

© Mikhail Rogov, 2013 
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Time Series Temporality: Rogov Causality 
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RogovIndex© 
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www.rogovindex.com 
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