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Outline

1. Overview of challenges in Big Data for Finance
2. Financial networks for Systemic Risk Measurement.

a. USA
b. India

3. Zero-revelation prediction of bank malaise.



http://srdas.github.io/Papers/big.2016.0074_FINAL.pdf

http://srdas.github.io/Papers/big.2016.0074_FINAL.pdf
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Systemic Analysis

The Dodd-Frank Act (2010) and Basel 

III regulations characterize a 

systemically risky FI as one that is

1. Large;

2. Complex;

3. Interconnected;

4. Critical, i.e., provides hard to 

substitute services to the 

economy.

The DFA does not provide 

quantification guidance. 

Systemic Analysis

Definition: the measurement and 

analysis of relationships across 

entities with a view to understanding 

the impact of these relationships on 

the system as a whole. 

Challenge: requires most or all of the 

data in the system; therefore, high-

quality information extraction and 

integration is critical. 



Attributes of Systemic Risk Measures

Systemic risk is an attribute of the economic system and not that of a single 

entity. Its measurement should have two important features:

1. Quantifiability (Aggregation): must be measurable on an ongoing basis.

1. Decomposability (Attribution): Aggregate system-wide risk must be 

broken down into additive risk contributions from all entities in the system.

Financial institutions that make large risk contributions to system-wide risk are 

deemed “systemically important.” 



An Extensive Literature



Billio, Getmansky, Lo, Pelizzon (2012)



Contagion Networks (Espinosa-Vega & Sole, IMF 2010)



Bivalent Networks
Levy-Carciente, Kennet, Avakian, Stanley, Havlin, JBF 2015



Graph Theory



Centrality (Bonacich 1987)





Interbank Loan Networks (U.S.)

“Extracting, Linking and Integrating Data from Public Sources: A Financial Case 

Study,” (2011), (Douglas Burdick, Sanjiv Das, Mauricio A. Hernandez, Howard 

Ho, Georgia Koutrika, Rajasekar Krishnamurthy, Lucian Popa, Ioana Stanoi, 

Shivakumar Vaithyanathan), IEEE Data Engineering Bulletin, 34(3), 60-67. 



Systemically Important Financial Institutions (SIFIs)



One Score for Systemic Risk

# banks

(normalization 

across time)

Adjacency 

matrix

A(i,j) in (0,1)

A(i,i) = 1

Vector of credit risk 

scores {PD, rating, 

etc}. Higher = more 

risk

C(i) >  0



S(C,A) is linear homogenous in C

Risk Contribution

Apply Euler’s Formula



First iteration : India



Correlations

Mean Centrality

Number of Nodes

Diameter

Mean Degree

Fragility

Normalized degree Herfindahl 

Index

Number of Clusters

Normalized cluster size Herfindahl



Probabilities of Default (PDs)

Highest PD = 

26.36%
C = 1 + 30 PD Since PD < 0.30,  C lies in (0,10)



Systemic Risk Score (S)

Correlation of PDs and S = 69.7%



Risk Contributions of top 20 banks



Explaining quarterly systemic risk



Text, Sentiment, and RegTech 

Zero-Revelation Linguistic Regulation: Detecting Risk Through 

Corporate Emails and News (Das, Kim, Kothari 2016)

● Financials are often delayed indicators of corporate quality.

● Internal discussion may be used as an early warning system for 

upcoming corporate malaise.

● Emails have the potential to predict such events.

● Software can analyze vast quantities of textual data not amenable to 

human processing.

● Corporate senior management may also use these analyses to 

better predict and manage impending crisis for their firms.

● The approach requires zero revelation of emails.



Enron: Email Length



Enron: Sentiment and Returns



Enron: Returns and Characteristics



Enron: Returns and Characteristics



Enron: WordPlay



Enron: Topic Analysis



Enron Movie (by Jim Callahan) http://srdas.github.io/Presentations/JimCall

ahan_enron-sm.mov

http://srdas.github.io/Presentations/JimCallahan_enron-sm.mov


India: Topic Analysis



India: Topic Analysis



Monetary Policy (India)



India



Key Principles in Using Big Data for Finance

● Using Theory to develop models to apply to Big 

Data. 

● Questions/problems are primary, data is 

secondary, in the success of FinTech ventures. 

● Simplicity, transparency of models fosters 

implementability. 

● Analytics per se is multidisciplinary. 

● Disparate data is the norm. 

● Significant investment in hardware and talent.



Thank You!!

http://srdas.github.io/Papers/India.pdf

http://srdas.github.io/Papers/JAI_Das_issue.pdf

http://srdas.github.io/Papers/EnronZeroRev.pdf

http://srdas.github.io/Papers/dyn_syst.pdf

http://srdas.github.io/India.pdf
http://srdas.github.io/Papers/JAI_Das_issue.pdf
http://srdas.github.io/Papers/EnronZeroRev.pdf
http://srdas.github.io/Papers/dyn_syst.pdf
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