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A background reference: [EE!%E.;‘“

BERLIN 2018

= "Building Bridges between Mathematics, Insurance and
Finance”. An Interview with Paul Embrechts (2015),
Dependence Modelling 3(1), 17-28.

= Interviewers: Fabrizio Durante, opsNosnce
MODELING

Giovanni Puccetti, and
Matthias Scherrer.

—
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Some questions (1) from the interview: M%!E;’“'

BERLIN 2018

= “"While many researchers remain inside their little community,
you spent a considerable fraction of your time convincing the
financial industry and regulation to rethink and improve
their risk management practice. How did this start? What

is the actual state of interplay between regulation and
Mathematics?”

= “Practitioners, regulators and researchers sometimes seem to

speak three different languages. What does it take to be
heard (and understood) by all of them?”
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. and (2): M%!E!-;TI

BERLIN 2018

= “"How can we improve the mutual exchange of knowledge
between academia and practice? In other words, why does it
often take so long until research results are used by the
industry?”

= "Are there counterexamples in which a research work
entered immediately or was born in industry?”

= “Is it true that the perfect vita for a professor would include
some years of experience in industry? How is it possible
for a young researcher to achieve that in practice?”
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The problem: m%;';el'l
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Some personal examples of how bridging
the gap between industry and academia
can be beneficial for both sides.

—
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Example 1: CART ICA CIA s
BERLIN 2018

= Period: 1985-1989 (PE - ETH in 1989) CLASSIFICATION

= Classification And Regression Trees AIJ{V;GRESSION

= GP-Medical study "“Pain on the chest" TreES

= Construct a classification tree in order
to allocate patients either to a safe
group or to a group suggested for
further investigation. As such a rather
standard statistical problem, however ...

1984
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Some resulting publications ?,'4.-'31-.

ICA CIA g

= Authors: P. Buntinx, J. Truyen, P. Embrechts, G. Moree| B=RHN2018
and R. Peeters (medical doctors, statisticians)

= [1] Pijn op de borst, Acad. Centr. Huisartsgeneeskunde, KU
Leuven, 1988/1, 75 pp.

= [2] Evaluating patients with chest pain using Classification and
Regression Trees (1992), Family Practice, 9(2), 149 - 153.

» From [2]: The opportunities in the field of medical decision making
are broadened by decision theory concepts and especially the
availability of statistical theory based software. CART seems to be a
very interesting and refined instrument for the production of decision
trees.
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CART IN CHEST PAIN — WAh ]

s Vi
CART sample output from [2]: AR [méé! 1 1
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N BERLIN 2018
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——_ PATHOLOGY
PAIN ONLY UPON INSPI-|
RATION OR COUGHING ?

Today one would refer to CART as
Shallow Learning in the realm of
Machine Learning. CART was no 0 v

doubt one of the key developments L ‘“\\

in the ML landscape! va‘ MATOR COMPLAINT )

OR AT EXERCISE 7 J —

o

| )

NO
Conclusion: ... oo i
TRACIIFIT‘]S
ANGOR ANTY BRDNCII]TIS
DISORDERS OF

YL‘?

THE CARDIAC
RYTHM

Note : Avnodes (1) and (2) the tre ntained further splits to other variables,

FIGURE 1. Most important nodes and criteria in the CAR T-decision iree for diagnosing chest
pain in general practice (only part of the tree shown).
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Example 2: RiskLab, October 7, 1994
EXEEEXIEIEEN Zusammenarbeitsvertrag der

ETH mit den drei Grossbanken

Bruckenschliag
zum Finanzplatz Schweiz

Die ETH wird gemelinsam mit den drel Grossbanken im vorwettbewerblichen Bereich
forschen, wobel Fragen des Risikomanagements im Vordergrund stehen. SBG, SKA
und SBV haben den Zusammenarbeitsvertrag, der dem Departement Mathematik el-

ne neue Quelle fiir Forschungsgelder erdffnet, Im Oktober unterzeichnet.

_"']
7-‘11.

BERLIN 2018

Key ingredients:
1) ETH together with the

three main banks: SBG,

SKA and SBV, later Swiss RE
2) Department of Mathematics
3) Precompetitive research!

—
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SWISS BIG THREE JOIN FORCES TO

CREATE RISK LAB.

Credit Suisse, Swiss Bank Corp. and Union Bank of Switzer-
land have joined forces to establish a partnership which will re-
search risk management problems the banks encounter in the
global markets, according to Peter Reiser, executive director-

controlling at SBC in Zurich. The partnership will work in con- -

junction with the Swiss Federal Institute of Technology in

Zurich to establish the project, which the banks dubbed the 'risk _

lab." The lab will develop quantitative models and approaches to
address global risk management issues, he said.

The work of the risk lab could be used to help banks establish
internal capital requirements for their derivatives positions, ac-
cording to Hans-Peter Bauer, head of global derivatives at UBS
in Zurich. There is plenty of room for further research into aggre-
gate risk and issues of price distribution, he noted. Specific re-
search areas have yet to be determined, said officials. One
motivation for the project is that banks have an interest in develop-
ing Zurich as a center of financial research to attract qualified fi-
nancial expertise from which they could possibly hire, Reiser said.

The three banks are extending invitations to other Swiss banks,
Swiss regulators and Swiss academia to join the effort and help de-
termine areas of research, said Reiser. It is likely that the research
will be published but participating banks will have first call on it,
so that they can act on any conclusions he said.

—WAhd__

VIN B

1) Research in risk management BERLIN 2018

2) Partnership with ETH Zurich

3) RiskLab

4) Global risk management issues

5) Quantitative models & approaches

6) Internal capital requirements

7) Risk aggregation

8) Zurich as a center of financial research
to attract qualified financial expertise

9) Invitation for other partners to join, including
regulators

10) ...

From Derivatives Week, October 10, 1994
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How did we achieve RiskLab’s success? [mﬁi}-l_l
BERLIN 2018

BANK FOR
INTERNATIONAL

" SETTLEMENTS

asel Committee on Banking Supervision

SCHWEIZERISCHE KREDITANSTALT
CREDIT SUISSE
CREDITO SVIZZERO

ETH:zurich

Universitat ; %
so o UzH
Ziirich Topic 1 1872

Topic 2
Topic 3 @ Union Bank
p N of Switzerland

Joint supervision of ™~ __

~

F‘: precompetitive research "~ _later
'A Universitat St.Gallen s

Swiss Re —

e ——
T es e (possibly) ese (possibly) ==
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The first Risk Day, September 25, 1998 [E:!%E‘!:TI

BERLIN 2018

F. Delbaen: Coherent risk measures

G. Studer: Maximum Loss for Market Risk Measurement
A.J. McNeil: Estimating risk measures using EVT

R. Frey: RM for derivatives under stochastic volatility

D. Straumann: Tempting fallacies in the use of correlation (the
introduction of the copula concept in financial RM)

D. Filipovic: On the consistency of exponential-polynomial
families for forward rate curves (e.g. Nelson-Siegel family)
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The work of RiskLab is very much summarised

here

5 Paul Embrechts

Claudia Klippelberg
Thomas Mikosch

Modelling

Extremes and
Integrated Risk
Management

Efted by Mool Emivechis

3 UBS Warburg

2000

QUANTI lAllV E
RISK
MANAGEMENT

Concepls

Techniques

Tools

Alexander J. McNeil
Rodiger Frey
Poul Embrechts

PRINCETON SERIES IN FINANCE

2005

_'J']
73,

BERLIN 2018

N SERIES IN F1

QUANTITATIVE
RISK
MANAGEMENT

CONCEPTS, TECHNIQUES AND TOOLS

Alexander J. McNeil, Riidiger Frey
and Paul Embrechts

REVISED EDITION

2015
2nd ed.
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The next Risk Day, September 14, 2018, #21 73\,

BERLIN 2018

= About 3-400 participants from local industry and academia
= As well as regulators and of course students
= Kind of contact-platform for the latter (bridge building)

= Talks on practically relevant as well as methodologically
interesting topics presented to a wider audience of participants
from industry (banking and insurance)

= Ample of time for discussions between talks (1)
= Well-balanced mix of speakers/topics (see RiskLab website)
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Example 3: the birth of copulas in QRM 70n,
BERLIN 2018
X(2)+4
Insurance: >
LN(0,16) 20% correlation

LN(0.1) X(1)

Banking: ...

—
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The answer: such a model does not exist!

Using the Fréchet-Hoeffding
bounds from copula theory
one can compute the min-max
correlation bounds for all
(LN(0,1) , LN(0,62))
bivariate models, o > 0.
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BERLIN 2018

_—~ very narrow bounds
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The basic, historic reference and a textbook: [EE!-EZ.E.!-;“

BERLIN 2018

= Embrechts, P., McNeil, A., Straumann, D. (2002):
Correlation and dependence in risk management: properties
and pitfalls. In: Risk Management: Value at Risk and Beyond,
ed. M.A.H. Dempster, Cambridge University Press, Cambridge,
pp. 176-223; earlier version as RiskLab report 1998!

= McNeil, A.]., Frey, R., Embrechts, P. (2015): Quantitative
Risk Management: Concepts, Techniques and Tools. Second
Ed., Princeton University Press.
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“Example” 4: a must read!

Vi
David van Dantzig (*) (1956) Economic decision ¥y~ "
problems for flood protection, Econometrica 24(3), SERLIN 2018

276 — 287
The van Dantzig formula (p. 283):

—@'—pT
(12) 0 = 100pVa 1 —c¢
(@ — Bk 1 —e¥"

is al'-wa.ys positive (with po, V, «, k, &', 8, T positive).
Differentiation with respect to X gives the condition for an extremum

(13) k— kCe*™* =0

or

(14) x=1nme
[ 4
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Further examples include: [EE!%E.;’“

BERLIN 2018

= Model risk bounds for VaR and ES of portfolios (i.e. sums of
random variables) when only the marginal VaRs and ESs are
given €« from industry (+/- 2000)

= Inverse dependence models ... € from industry (+/- 2014)

= Let us however return to the interview questions from the
beginning!
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Some questions (1) from the interview: M%!E;’“'

BERLIN 2018

= “"While many researchers remain inside their little community,
you spent a considerable fraction of your time convincing the
financial industry and regulation to rethink and improve
their risk management practice. How did this start? What

is the actual state of interplay between regulation and
Mathematics?”

= “Practitioners, regulators and researchers sometimes seem to

speak three different languages. What does it take to be
heard (and understood) by all of them?”
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. and (2): M%!E!-;TI

BERLIN 2018

= “"How can we improve the mutual exchange of knowledge
between academia and practice? In other words, why does it
often take so long until research results are used by the
industry?”

= "Are there counterexamples in which a research work
entered immediately or was born in industry?”

= “Is it true that the perfect vita for a professor would include
some years of experience in industry? How is it possible
for a young researcher to achieve that in practice?”
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So much for the past, what about the future? [EE!%E.!-;TI

BERLIN 2018

= Machine Learning, Al, Data Science/Big Data
= Neural Networks

= Random Forests

= Bagging and Boosting

= FinTech, InsurTech

= RegTech

= Cryptocurrencies, ICOs

= Telematics, and so much more ...
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Some quotes on RegTech: m}“-

BERLIN 2018

= From: Douglas W. Arner, Janos Barberis, Ross P. Buckley
(October 2017): FinTech, RegTech and the Reconceptualization
of Financial Regulation. Northwestern Journal of International
Law and Business, 37(3), 371-413.

= Quote 1: “... provides an important opportunity for
collaboration between regulators and academia ... ©

= Quote 2: "RegTech: a transformative tool to revolutionize
Financial (PE: and to some extent, Insurance) Regulation.”
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. and further: m%g;"'l

BERLIN 2018

= Quote 3: “As our financial system moves from one based on
Know-Your-Customer principles to one based on a Know-Your-
Data approach, an entirely new regulatory paradigm that will
have to deal with everything from digital identity to data
sovereignty, and that will extend far beyond the financial
sphere, likewise, must evolve.”

= Quote 4: “FinTech & RegTech share a focus on data-centricity.”
= Quote 5: “"Greatest potential: macroprudential policy”
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In my talk on Monday I already gave you my ?-'«'ﬂi-—!
definition of an actuary: mfz:':’-=]-!
BERLIN 2018
A data driven and model guided,
critical and socially responsible
financial decision maker in an ever

changing world governed by
uncertainty!
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A brave new world: ICA CIA &

BERLIN 2018
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Figure 1: v-a heatmaps in speed bucket (5,20] km/h of car drivers : = 3,44, 300, 1001.

Reference: G. Gao and M.V. Wuethrich (2017): Feature extraction from car driving heatmaps.
ETH Zurich, SSRN Manuscript, ID 3070069, 2017.
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or indeed (from the same paper): m;g}i".

BERLIN 2018

singuiar values of EVD

Figure 4: (lhs) singular values Ay = ... = Ay = 0 of the n = 1753 car drivers; (middle) shallow
neural network with ¢ = 2 hidden neurons; (rhs) deep neural network with 3 hidden layers having
(p,q.p) = (7,2,7) hidden neurons; for illustrative reasons we reduce the input and output layers
(blue color) from J = 400 neurons to 20 neurons.
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RiskLab > 2018
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CLASSIFICATION QUANTITATIVE

I%VE’L‘RESSI();\' M A N K ESEKM EN T
RiskLab <2018
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Thank you very much for your attention! m =1
BERLIN 2018

Contact details:

Paul Embrechts

address: RiskLab, Department of Mathematics

ETH Zurich, Switzerland
phone: +41 (0)44 632 3419
mail: paul.embrechts@math.ethz.ch
web: www.math.ethz.ch/~embrechts
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