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Financial document - an example
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Figure: Entities in a news article: institutions (green), financial glossary terms
(blue) and negative sentiment words (red).
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Cohesiveness in a corpus of documents

Intuition: Large cohesion in a collection of financial news documents
indicates a form of herding effect that either reflects on important event
in the financial markets or can potentially elicit a response on financial
market behavior.

- ad
N /’///
N

NN Vadid

Figure: Financial documents on the Web represented as vectors of entities.
“Normal” state on the left and “cohesive” state on the right.
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Document-entity matrix

Document-entity matrix A - biadjacency matrix of a bipartite-graph
between documents and entities
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(variable through days)

documents
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A is a boolean matrix and it records whether each entity is present or not
in the document. lts size is m x n where m is number of documents and
n is number of entities:

A 1 if entity e is in document dj (1)
1 0 otherwise.
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Document-entity matrix

19th January 2012
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documents
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Figure: Document-entity matrix from four distinct days in 2012. Vocabulary
consists of 13 banks listed on NYSE and 36 financial glossary terms.
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Document-document similarity matrix

Clusterad cosine similarity matrix for 26th June, 2012 Document clusters for 26th June, 2012
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Figure: Document-document similarity matrix for two distinct days in 2012.
Vocabulary consists of 13 banks listed on NYSE and 36 financial glossary terms.
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News cohesiveness index (NCI)

We define News cohesiveness index (NCI) in two equivalent ways...

Definition through Frobenius norm

We define the NCI as the Frobenius norm of the scalar similarity matrix
between all pairs of documents C,-j-’ = (d;, d;) or pairs of entities
Cl-j; = <e,-, ej>:

NC = 1> > Nz = | DD IcsI 2)

i=1 j=1 i=1 j=1

Definition through singular values
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NCI - properties of scalar similarity

If we measure the similarity between document X; and X, as a scalar
product (¥;, %) then bipartite projection to documents AAT and
projection to entities AT A have the same NCI: || AAT ||e=| ATA|lF.
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entities entity projection

document projection

NCI measure captures the intrinsic property of the document-entity
bipartite graph that is invariant to projection!
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Document collection pipeline

Corpus used in this work: Over 1,400,000 finance-related texts from
24" Qctober 2011 until 24t" July 2013 collected as a part of FIRST! and
FOC? projects.

Filtering financial documents: We use 3500 manually labeled
documents to build a machine learning model for classifying documents
as financial, non-financial and neutral.

lhttp://project-first.eu/
2http://www.focproject.eu/
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NCl and VIX
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Structure of semantic components
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Structure

of semantic components
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Correlations
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Thank you for you attention!
Questions?
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