


Transactions & Similarity Based Networks

Transaction: payment, Similarity: correlation,
trade, exposure, supply, flow, partial correlation, granger
causality, transfer entropy, ...
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Stavroglou et al (2016)
Causality Networks of Financial Assets



https://papers.ssrn.com/sol3/papers.cfm%3Fabstract_id=2888783

Correlation Networks

Interconnectivity of markets has increased

We need to be able to understand correlations structures of
much larger scale.

Networks help develop intuition, and understand stress tests.

@ CHF

'JSD Index <
TIPS @ .@/ ilver

Corp Bonds / /
2

Barclays 1-3Y US —Bmsyn\ﬂ.
inancial el

N

Emerging Markets
@ e
ina

&

° [ High V" Bnds




Typical view of cross asset correlations

Correlation Matrix Over the Last 15 Years (2001-2015)
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Universe of Global Assets (ETFs)
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Correlation Network of the Assets

Commodities
®

We can view any matrix as a

network.

We encode correlations as links L i N T Fures
between the correlated Asia exJapan off : : vt W s
nodes/assets. :

Germany o

Red link = negative correlation o o usD nex
Black link = positive correlation seen oi
France o} l'e 20Y+ GoV't
Ya TIPS
However, this simple encoding e e Wssp 500

does not give us much.
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Network Layout

We can use network layouts to
better detect patterns from noise.

E.g. we can try a Force-Directed
network layout to identify clusters.
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Filtering

Next, we identify the Minimum
Spanning Tree and filter out
other correlations (Mantegna,
'99).

We need a distance function,
here we look at maximum
spanning tree with distance
function: abs(cor)

This shows us the backbone
correlation structure.
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Radial Tree Layout

We use a radial tree layout <
algorithm (Bachmeier et al. '05)
that places the assets so that: TPes

CorpBonds g N —
Barclays 1-3Y US o ige

e Shorter links in the tree indicate

higher correlations \ | Z
. . . VIX ST Future i I
e Longer links indicate lower AN érging Markets
correlations Mgl il

As a result, we also see how the
assets cluster by asset class.

Utilities o



Radial Tree Layout

Focus on the links in the
Spanning Tree to highlight
clustering structure.

Node color indicates last daily
return

e Green = positive
e Red = negative

Node size indicates magnitude
of return

Bright colors are VaR
exceptions
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Brexit, Friday 24 June 2016
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Network Analytics : Filtering

Often networks are large and complex and we want to filter

out noise. Filtering techniques give solutions.
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Example: US Presidential Election 2016

Soramaki et al (2016). 'A Network-Based
Method for Visual ldentification of Systemic

Risks': Journal of Network Theory in
Finance



Use Case: Monitoring Housing Markets

— Soramaki et al (2016). 'A Network-Based
- THE WALL STREET JOURNAL Q Method for Visual Identification of Systemic
Subscribe | Sign In Risks'": Journal of Network Theory in Finance

BUSINESS | JOURNAL REPORTS: LEADERSHIP

New Tools Give Better Picture,
Literally, of Financial-System Risk

Researchers are using network analytics and advanced data
modeling to identify weak spots in the system that otherwise
might go unnoticed
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This sprawling tree shows housing prices in U.S. markets moving with little correlation in 2000.
The tree has gotten shorter and shorter since, indicating higher correlation between markets.
PHOTO: FINANCIAL NETWORK ANALYTICS
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http://wsj.com/articles/new-tools-give-better-picture-literally-of-financial-system-risk-1493086260
https://drive.google.com/file/d/0B9TRIfDZngOAMXVBZGdpTXoxdGc/view%3Fusp=sharing
https://drive.google.com/file/d/0B9TRIfDZngOAbGZzVlhBem9yX00/view%3Fusp=sharing
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Federal Reserve Economic Data.
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The data displays a clear cascade of

negative house price shocks starting in Q1 [IRSCISSNIOIRENS .
2007. Also notable is the increase in the {
overall level of correlations (and
connectedness) from 2000 to 2014.

How to read it
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In 2003 we start to see some strong upward
movements in prices in states like Nevada
and we see a big cluster of bumper returns in
Florida and states that have strong

correlations with it.
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As we move into 2004, into the peak of the
housing bubble we see that most states now
have outlier price changes and Nevada for
example has an almost 12% rise in house
prices in one quarter.
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In 2009 we reach the peak crisis. The system
has become largely red with many central
states as negative outliers.

We can look at another metric on the left.
Systematic risk measures how much
changes in the system are driven by the
largest single factor, and how much by
idiosyncratic - state level - factors. We see
that the system is quickly becoming governed
by a single factor affecting all states.
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In Spring 2012 we see the first positive outlier —
in North Dakota, likely drive by the fracking
boom. The rest of the system is still mostly
negative.
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If we fast forward to the latest observation,
July 2015, we see a period of positive
changes in prices with outliers scattered
across the network.

We also see both systematic risk and
correlations at their peak. We have not
returned to the pre-bubble system state but
are in a very risky territory still..
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We can see this clearly by looking at the size

of the tree.

First in 2010.
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The tree has shrunk during the whole period.
The correlations are now stronger than ever.
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Example: US Presidential Election 2016

Soramaki et al (2016). 'A Network-Based
Method for Visual ldentification of Systemic

Risks': Journal of Network Theory in
Finance
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7 Nov 2016
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Let's move to the 7th of November 2016,
the day before US presidential election.
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Day of the Election

On the day of the vote, as exit polls
started to come in, markets were
relatively calm. How to interpret Trump
winning the presidency and Republicans

taking the congress?
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Day After the Election
Let's find it out by moving forward of one

day.
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Day After the Election

On the day after the vote, the markets
had made their mind and we see three
strong clusters. Most US equity markets
such as Materials and Financial have
heavy gains with promises to repeal the
Dodd-Frank Act and $1T worth of new

infrastructure spending.
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? On the downside, we see strong negative
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/ We also see strong negative movements CHF
oo~ in US and other bond prices as the third USD Index
cluster.
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