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B Welcome Back
— 2" annual Financial Risk and Network Seminar

Rosario Mantegna
Professor, Central European University and Palermo University
Speaker blo

Rod Garratt
Vice President, Federal Reserve Bank of New York

+| Speaker bio

\l ) | * £ v B L N W 1
i

Iman van Lelyveld
Deputy Head of the International Data Hub, Bank for International Settlements

+ | Speaker bio

Networks, Data & Policy

— 1st birthday Journal of Network Theory in Finance

3 UNIVERSITY OF Centre for
¥ CAMBRIDGE Risk Studies

Judge Business Schoaol

A FNA



Cambridge Prize for Visualization of Financial Networks

B Stunning presentations at 2014 Financial Risk and
Network Seminar

http://www.blogs.jbs.cam.ac.uk/risk-studies-viewpoint/
2014/10/31/the-art-of-financial-network-science/

B This year we will award a prize, the
Cambridge Centre for Risk Studies’

Prize for Financial Network Visualization

for the best network visualization presented at the
Conference on 9 September.

B Conference organizing committee will announce the
winner in the coming days
— Featured on conference website
— Award a certificate to the winner

—  Winning image reproduced as a large scale framed poster for
the presenter and their institution.

B UNIVERSITY OF Centre for
¥ CAMBRIDGE Risk Studies

Judge Business Schoaol



Network Theory
IN FInance

Journal ‘Network Theory in Finance’ was
launched in March 31, 2015

Editor in Chief: Kimmo Soramaki

“Journal of Network Theory in Finance Is
an interdisciplinary journal publishing
rigorous and practitioner-focused research
on the application of network theory in
finance. The journal connects academia,
regulators and practitioners in solving
Important issues around financial risk”



hrae” Editorial Board

Franklin Allen - Brevan Howard Centre & Imperial College Business School
lgnazio Angeloni - European Central Bank

Stefano Battiston - University of Zurich

Christian T. Brownlees - Pompeu Fabra University
Andrew Coburn - RMS, Inc & University of Cambridge
Rama Cont - Imperial College London & CNRS (France)
Ben Craig - Deutsche Bundesbank

Rodney Garratt - Federal Reserve Bank of New York
Co-Pierre Georg - Deutsche Bundesbank

Andrew G. Haldane - Bank of England

Sergey lvliev - Prognoz

Dror Kenett - Office of Financial Research, U.S. Treasury
Iman van Lelyveld - De Nederlandsche Bank

Thomas Lux - University of Kiel & University Jaume |
Rosario Nunzio Mantegna - Central European University & Palermo University
Tiziana di Matteo - King's College London

Camelia Minoiu - International Monetary Fund
Yaacov Mutnikas - Markit Group

Peter Sarlin - Hanken School of Economics

Didier Sornette - ETH Zurich

Murat Unal - SONEAN GmbH & Funds at Work



Network Theory
In Finance

Papers

Volume 1,
Number 1 (March 2015)

Volume 1,
Number 2 (June 2015)

Volume 1,
Number 3 (September 2015)

Emergence of the EU corporate lending network
by Grzegorz Hataj, Urszula Kochanska and Christoffer Kok

Risk diversification: a study of persistence with a filtered correlation-
network approach
by Nicolé Musmeci, Tomaso Aste and T. Di Matteo

Eccentricity in asset management
by Hakan Kaya

A multiplex network analysis of the Mexican banking system: link
persistence, overlap and waiting times

by José-Luis Molina-Borboa, Serafin Martinez-daramillo, Fabrizio Lopez-Gallo
and Marco van der Leij

Transmission of shocks in the integrated accounting framework
by Olli Castrén and llja Kristian Kavonius

Granger-causal nonlinear financial networks
by Pawet Fiedor

The global network of payment flows
by Samantha Cook and Kimmo Soramaki

Too Interconnected to Fail: A Survey of the Interbank Networks Literature
by Anne-Caroline HUser

Group lending to a borrower network: a partial joint liability model
by Usha Sridhar and Sridhar Mandyam

Network-based Measures as Leading Indicators of Market Instability: The
case of the Spanish Stock Market
by Gustavo Peralta
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FNA

APPLICATIONS OF NETWORK THEORY
IN FINANCE

www.fna.fi

Kimmo Soramaki
Founder and CEQ
kimmo@fna.fi


http://www.fna.fi

FNA Apps master particular uses

y F N A S Oftwa re cases with an interactive user

experience.

The FNA Software is available online and y
consists of FNA Platform and FNA Apps. -

FNA Platform is the server side workhorse
for analysis, simulation and visualization of
financial networks used by all FNA Apps.

FNA Maps

FNA Platform

By data scientists, for data scientists.

All FNA applications are built on top of the FNA Platform. You
can access the platform via a REST AP, by using a Java library .
or via the FNA Lab web interface.

Create an account

R FNA HeavyTails



~ FNA Platform

Proud to release version 3.0 on 1 September!

The FNA Platform offers a comprehensive end-to-end
enterprise solution for advanced analysis and visualizations
of financial networks.

FNA Platform is the backbone of all FNA Apps and available
as a cloud-based solution with a RESTful AP, as an enterprise
installation, as a Desktop software and as a Java library.

. FNAPlatform Tutorials Comman ds ) Request Access Sign in

FNA Platform

The FNA Platform offers a comprehensive end-to-end solution for advanced
modeling, analysis and visualization of financial networks. The Platform is available
as a cloud-based solution with a REST APl and as an enterprise software with easy
integration. FNA Platform can tap into databases or online data sources and
automate data analytics for real-time data driven decision making.

Request Access

‘ Download Brochure ‘

‘ Contact Us ‘

Cutting-edge analytics

Calculate hundreds of graph metrics, perform
cluster analysis and carry out predictive stress
tests and simulations.

Complete documentation

with over 500 pages of manuals describing the
platform’s functionality with examples, tutorials
and real-life applications.

End-to-end automation

Develop scripts for fully automated and regular
analytics or use FNA REST API from external
applications.

Easy integration
tap to data most common online data sources
and vendors directly, or from local databases.

More at www.fna.fi/platform
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. Applications
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. Applications on Financial Markets
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. FNA HeavyTails

FNA HeavyTails helps risk managers and portfolio
managers identify and communicate emerging risks
and design adaptive stress tests.

Monitor systemic risk
with FNA's unique correlation maps, Value-at-Risk
Y oo : = (VaR) analytics and outlier detection.

¢« s/public/xasset =
4 <! pay | > 20 Mar 2014 - 20 Mar 2015 ~

Stress test portfolios

with FNA's interactive ‘Rapid stress testing’
functionality and integrate them with your
portfolio management and risk systems.

Identify emerging risks
with statistical and visual detection of outlier
assets, days, and periods.

Evaluate investment strategies

with correlation and clustering analysis against
benchmarks, and quickly identify hidden
concentration risk.

FNA

More at www.fna.fi/heavytails
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. FNA HeavyTails

Fri, 4 Sep 2015
Global Multi-Asset OUTLIER COUNT

dashboard

This dashboard gives a global view of ’
systemic risk using liquid ETFs | |
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. FNA HeavyTails
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 Greece announces referendum

Mon, 29 Jun 2015
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. OPEC does not cut oil production

Global Multi-Asset OUTLIER COUNT
dashboard

This dashboard gives a global view of
systemic risk using liquid ETFs
representing all asset classes.

. The central Map view shows a correlation
Il Minimum Spanning Tree where each node [RSSIESSEICINRTE S
e is an ETF. Close links show strong
correlations. Negative correlations are
& highlighted in red. The node size is scaled
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determined by the sign of the return
(green=positive, red = negative).
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Assets panel provides a detailed view of
specific nodes, summarizing 20 vs 100
trading day outlier activity as well as price
and volatility graphs.

Standard daily volatility and correlation
calculations are based on RiskMetrics
EWMA methodology (0.94 decay).

The dashboard is updated daily at 5am
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. OPEC does not cut oil production
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~ Current oil correlations
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~ And network level stats
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. Stress testing oil shock
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Stress testing oil shoc
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. Stress testing oil shock
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. FNA-Almax EventGraphs

FNA Almax Event Graphs help financial institutions assess
impact of market events in an interconnected world in real
time.

Event Graphs are created from the synthesis of
statistical analysis
semantic news analysis
expert judgement.

s Almax Event

Analysis

ie < im

@ ;W

Ex Ante

Event Graphs encode a view on
causal market relationships and
give first-mover advantage when
the scenario is realized.

All pre-defined events are
monitored on a continuous basis

and any potential trigger (news) is
identified.



. FNA-Almax EventGraphs

°o—
b -
O

MAPPINGS 'A\I MaX Eve nt
v Analysis

FILTERS

¥

SETTINGS 5 N s and node

ional to ¢

cash flow s
liabilities (b

Swatch Group @

® Swisscom
e UBS

Novartis @
®

{.
@ ABB
/Ade co

Nestle ®

BROOKFELD ASSET MGM

Logws core

ANNALY CAPITAL MANAGEMENT

DEUTSOHE BANKAG
'NORGES BANK
NORGES BANK INVESTME

1
ubsaG

PRUDENTIAL FINANCAL INC| &

—

PEOPLES REPUBLIC OF

LLOYDS BANKING GROUP PLC

LEGAL & GENERAL INV

OIMENSIONAL FUND ADV.

MATSUB UF) FAINANGIAL
/

COMEN & STEERS CAPIT

proLgéis inc
9
. /" cone Gaoupmc
LR T
w PROGRESSIVE CORP-OHIO
T T
§ER MM CORsTER D e
UL frn v
% & xevcome

STREETCOF. cymap i) conp
st & O
A BERKSHIRE HATHAWAY
» g 50
” e
A TAIRANCOHLTR - DMRCAN DFRESS CO
FRANIN RESOUCES WG
000GE & cOX
WeLINGTOMusAGEMEN
MASSACHUSETTS FINANE'. TD AMERITRADE HOLDING COR®




. FNA-Almax EventGraphs
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~ FNA-CRS FireSales

FNA FireSales helps asset managers identify investors investing
in same assets, to identify vulnerable assets and to model the
impact of fire sales on a particular investment portfolio.

The data is based on SEC 13F filings of asset holdings by
institutional asset managers with presence in the US and with
over $100M investments, and is updated quarterly.

~~~~~ Who is my portfolio overlapping with?
Visually explore and identify asset managers
holding same assets in the co-investment
network

rrrrrrrr

i jo < im

Which assets are most vulnerable

Which managers are holding which assets, and
which assets are held by many vs few investors.

+ GUGGENHEIM FUNDS DIS

B S i — How would a fire sale impact my

portfolio?
Model fire sales with various modeling

parameters taking into account feedback loops
with the Cambridge Banking Model.

Asset-Investor Network

Co-investment Network



 Investor-Asset Network

Which managers invest in which assets?
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~ Investor-Asset Network

What are the investments of a particular manager?
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~ Co-investor Network

Which managers have similar portfolios?
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The nodes in this visualization
represent asset managers that invest
in S&P100 companies, and the links
show the value invested by the linked
investors in the same companies. That
is, all linked nodes invest in at least
one common company, and link values
represent the sum of investments by
both firms in the common companies.

Link width and darkness scales with
the value invested and node size
ted.

scales with the total value inves

Nodes are colored by their cat

based on a community detection
algorithm.

To see more information on nodes or
links, click DATA in the left panel of the
visualization and hover over the link or

node of interest.

Data source: SEC 13-F.

OPPENHEIMER FUNDS IN

INVESCO LTD @

ARTISAN PARTNERS LTD

LSV ASSET MANAGEMENT - 2~

DUPONT CAPITAL MANAG

D E SHAW & COMPANY |

« CITADEL ADVISORS LLC

» ICAHN ASSOCIATES COR

« T ROWE PRICE GROUP |
STATE STREET CORP

PAULSON & CO

» AMERICAN INTER
WELLINGTON MANAGEMEN

NORTHERN TRUST CORPO
S\ L7/ ALLIANCE BERNSTEIN

RENAISSANCE TECHNO

FireSales,

Investor- Wels Fargo ¢
Investment

Network

ELLIOTT MANAGEMENT

Bxxon Mobil Corp
Apple Inc.

+ Morgan Stanley
GUGGENHEIM FUNDS DIS

CHARLES SCHWAB INVES

TWO SIGMA
NORDEA BANK AB
CREDIT SUISSE AG
ELLIOTT MANAGEMENT C

FIDELITY INTERNATION
MILLENNIUM MANAGEMEN
D E SHAW & COMPANY |

5+ Bank of America Corp

RENAISSANCE TECHNOLO
OPPENHEIMER FUNDS IN
NEUBERGER BERMAN GRO

LORD ABBETT & COLLC
ARTISAN PARTNERS LTD
LSV ASSET MANAGEMENT

PAULSON & CO
CAPITAL GROUP COMPAN

STATE FARM MUTUAL AU

JANUS CAPITAL MANAGE

UTSCHE BANK AG
ERIPRISE FIN GRP
NORGES BANK

TROWE PRICE GROUP |
TIAACREF

- ICAHN ASSOCIATES COR
uss

INVESCO LTD
NORTHERN TRUST CORPO
STATE STREET CORP

BLACKROCK




. Co-investor Network

Who has similar portfolios to me?
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~ Co-investor Network

How am | co-invested with another asset manager?
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~ Co-investment Network

How is my portfolio diversified across the two asset groups?
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. Final thoughts

We are on the cusp of a revolution for
financial risk modeling.

We can now mathematically model and
visualize something that was already taken
iINto account by decision makers - but only
intuitively.

The challenge we have is to inform decision
makers how the model results can be
Implemented into effective decisions.
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