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Market States - Definition

Definition of Market States

Münnix et al.
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Market States - Definition

Definiton of Market States

I Daily data of S&P 500 stocks in a 19 years period 1992-2010

I 1992 . . . . . . . . . . . .︸ ︷︷ ︸ t1

∼2months

. . . . . . . . . . . .︸ ︷︷ ︸ t2

∼2months

. . . . . . . . . . . .︸ ︷︷ ︸ t3

∼2months

.... 2010

I For each ti a corr. matrix is obtained ti 7→ C (ti ), total ∼ 102
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Market States - Definition

Definiton of Market States

19 years average correlation matrix

Source: Münnix et al.

Yuriy Stepanov, Rudi Schäfer and Thomas Guhr Faculty of Physics, University of Duisburg-Essen, Germany

Market States and Planar Maximally Filtered Graphs



Market States Filtered Graphs Future Project - A Time Points Network

Market States - Definition

Definiton of Market States

19 years average correlation matrix
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Market States - Definition

Definiton of Market States

For C (ti ) ∈ RN there is a (dis)simliarity measure of corr. matrices

dij := ||C (ti )− C (tj)||

This gives rise to a (dis)similarty measure of points in time

(ti , tj) 7→ dij
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Market States - Definition

Definiton of Market States
Source: Münnix et al.

I Time points (periods)
can be compared due to
their similarity

I Similar time periods can
be grouped into clusters

I The state in which a
market is during the
periods of a certain
cluster are market
states
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Remark on Clustering Methods

Other Methods: S&P 500, 307 stocks, 1992 - 2012

1992−Mar−25 1995−Jul−11 1998−Nov−16 2002−Apr−10 2005−Aug−17 2008−Dec−22 2012−Dec−31

1

2

3

4
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Remark on Clustering Methods

Remarks

I Other methods give consistent results

I Prior information (number of clusters, a threshold value) is
needed

I We want the number of states to be given by the dynamics of
the market
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Filtered Graphs

Source: Max Delbrück Center for Molecular Medicine (MDC) Berlin-Buch
Ulrich Stelzl et al.
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Planar Maximally Filtered Graphs

Filtered Graphs
Weight Matrix (e.g. Correl.)



c11 c21 c31 · · · cn1
c21 c22 c32 · · · cn2
c31 c32 c33 · · · cn3

.

.

.

.

.

.

.

.

.
. . .

.

.

.
cn1 cn2 cn3 · · · cnn



Complete Graph
Filtering

−→

(Weighted) Adjacency Matrix
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Filtered Graph

Yuriy Stepanov, Rudi Schäfer and Thomas Guhr Faculty of Physics, University of Duisburg-Essen, Germany

Market States and Planar Maximally Filtered Graphs



Market States Filtered Graphs Future Project - A Time Points Network

Planar Maximally Filtered Graphs

Filtered Graphs
Weight Matrix (e.g. Correl.)
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Filtered Graph
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Planar Maximally Filtered Graphs

PMFG

Tumminello et al.
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Planar Maximally Filtered Graphs

PMFG

I A PMFG is a weighted planar graph

I It is an extension of the MST and
contains more information

I Its subgraphs (cycles) have
important relationship to original
data

Source:
Tumminello et al.
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DBHT Technique

Why PMFG? DBHT Technique

Aste et al.
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DBHT Technique

DBHT Technique

I Is applied to a PMFG with weights (similarity) and distances
(dissimilarity) of nodes

I Extracts deterministically clusters and hierarchies out of a
given PMFG

I Works without any prior information !!!

Yuriy Stepanov, Rudi Schäfer and Thomas Guhr Faculty of Physics, University of Duisburg-Essen, Germany

Market States and Planar Maximally Filtered Graphs



Market States Filtered Graphs Future Project - A Time Points Network

DBHT Technique

DBHT Technique

I Is applied to a PMFG with weights (similarity) and distances
(dissimilarity) of nodes

I Extracts deterministically clusters and hierarchies out of a
given PMFG

I Works without any prior information !!!
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Econophysics and Networks

Source: http://www.dcmarketingpro.com/
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1. Market States

I A (dis)similarity measure of correl. matrices yields
a PMFG nodes of which are time points

I DBHT clustering applied to this PMFG yields market states
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I A (dis)similarity measure of correl. matrices yields
a PMFG nodes of which are time points

I DBHT clustering applied to this PMFG yields market states
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2. State Dynamics

Topology of the PMFG of stocks for different states
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2. State Dynamics
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3. Collaborations are very Appreciated !!!

Source: www.mindjet.com

Yuriy Stepanov, Rudi Schäfer and Thomas Guhr Faculty of Physics, University of Duisburg-Essen, Germany

Market States and Planar Maximally Filtered Graphs



Market States Filtered Graphs Future Project - A Time Points Network

3. Collaborations are very Appreciated !!!

Source: www.mindjet.com
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Yuriy Stepanov, Rudi Schäfer and Thomas Guhr Faculty of Physics, University of Duisburg-Essen, Germany

Market States and Planar Maximally Filtered Graphs



Market States Filtered Graphs Future Project - A Time Points Network

3. Collaborations are very Appreciated !!!

Source: http://www.accentwine.com/
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