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Financial technologies at the LSF

The Luxembourg School of Finance (LSF) is the Department of Finance of
the University of Luxembourg.

LSF has a triple mission.

Academic research in finance

Education programmes

Outreach to the financial industry
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The 3x3 Fintech Lecture Series
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A brief history of risk management (1)

1952: Harry Markowitz mean-variance framework linked return to risk

1960s: CAPM = the Capital Asset Pricing Model (Treynor, Sharpe,
Lintner,...)

1963: Benoit Mandelbrot, (J. Business 36(4), 394-419) concluded
that the empirical distribution of financial data does not fit the
assumption of normality; data are non-Gaussian, heavy tailed

1964: Paul Cootner (MIT-Sloan) added: If Mandelbrot is right,
almost all of our statistical tools are obsolete!
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Main feature of Gaussian Distributions
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A brief history of risk management (2)

1973: Black-Scholes-Merton Option Pricing Formula triggers the
great boom in derivatives trading.

The early Basel Accords (in partial response to these developments):

I 1988: Basel I: Focus on Credit Risk and risk-weighting of assets

I 1996: Basel I 12 : the birth of Value-at-Risk
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Value-at-Risk (VaR)

VaR comes from the request by J.P Morgans Chairman, Dennis
Weatherstone.

Mr. Weatherstone requested a simple report be made available to
him every day concerning the firms risk exposure.

VaR summarizes the worst loss over a target horizon that will not be
exceeded with a given level of confidence under normal market
conditions.
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Problems with Value-at-Risk

VaR does not tell you how big the losses can be on bad days.

From the mathematical point of view, VaR is not a coherent risk
measure. In fact, it is not sub-additive.
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A brief history of risk management (3)

Early 2000 consultative documents on Basel II were mailed around.

Risk categories: Market (MR), Credit (CR), Operational (OR) for
banks

Philosophy: Internal models: the calculation of Risk Weighted Assets
through internal models became widely accepted.

2001: The following paper warned early for regulatory weaknesses
underlying the Basel II proposals:
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A brief history of risk management (4)

2006 Basel II: minimum capital requirements (credit risk, operational
risk & market risk), supervisory review and market discipline.

2013 Basel III: capital requirements, introduction of a minimum
leverage ratio, liquidity requirements.

Work in progress: Basel IV: higher maximum leverage ratios, simpler
or standardised risk models, more disclosure of financial statistics like
reserves.
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Ismael’s PhD project

PhD in (mathematical) finance on topics around Calculrix.

First Paper: Stable distributions for alternative UCITS

Presented at the World Congress of the Bachelier Finance Society in
New York 2016.
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Stochastic distribution

The characteristic function φ(t) of a stable distribution X can be written
as

φ(t) = exp[itµ− |ct|α(1− iβ sgn(t)Φ)],

where sgn(t) denotes the sign of t and

Φ = tan(πα/2), if α 6= 1

and

Φ = −2
2

π
log |t|, if α = 1.
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Statistical estimator
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Market environment for the risk & compliance service
providers
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Oligopolistic market

Concentration within the ”Big 5” model providers in Luxembourg.

Need for more competition in the market.

Main criticism of the market leading engine providers: ”Black box!”

Opacity of the model data feed while resorting to API solutions.

Inability to provide a P&L per asset following risk-based simulation
processes to ascertain an accurate origin of the portfolio losses (i.e
VaR, etc.). As a corollary, risk strategies such as ”Stop-Losses” could
not be captured precisely.

Difficulty to update the pre-defined engine pricing library in the
presence of exotic derivatives with distinct payoff functions (i.e
complex certificates, options, or swaps on reference assets such as
proprietary indexes with embedded derivatives)...

Difficulty to account for OTC exposures if margins for the listed
derivatives are insured through a deposit guaranteed scheme
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A cost-effective and efficient solution

API connection to good quality data providers other than Bloomberg
and Reuters (i.e no data license cost management issues)

Integration of sound open-source software / libraries used by leading
Investment Banks worldwide

Rationalization of the engine (i.e a single engine performing market
risk and compliace calculations) . No costly dependence on external
Third Party solutions as a complementary service.
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Target users
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Overview of the software
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Value-at-Risk

Several methodsa: Historical Simulation, Monte Carlo, Variance
Covariance

Integration with open-source pricing library

API connection with data vendors

No black boxes!

aSchiltz, J., & Fadiga, I. (2015). Stable Distribution for Alternative UCITS.
Working Paper - Luxembourg School of Finance, pp. 27
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Backtesting
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Liquidity risk

Asset liquidity risk: Time to Liquidation(TTL), LaR

Funding liquidity risk: Liquidity Coverage Ratio (under normal &
stressed conditions)
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Stress testing

Regulatory-based Univariate Stress tests:

Stock markets +/- 30%

IR curves: parallel shift +200 bps

Credit spreads: proportional shift (-50% & +100%)

FX: base currency vs other currencies +/- 30%
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Counterparty risk

Risk exposure to counterparties of the UCITS in OTC derivative
transactions

Netting arrangements with counterparties

Deposit guaranteed scheme:

max

[ n∑
k=1

(MTMk − D)

NAVt
, 0

]
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Investment restrictions (incl. Concentration risk)

OPC Law of December 2010 - Chapter V

Art. 43: Transferable securities single issuer Max 10%

Art. 43: Cash and deposits single issuer Max 20%

Art. 43: OTC exposure to a single counterparty Max 5% or 10%

Art. 43: Total non-guaranteed issuer over 5% Max 40%

...

⊕ Prospectus guidelines

Maximum leverage accounts for X% of NAV

Sub-Fund should not invest more than X% of NAV in HY bonds

...
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Synthetic Risk Reward Indicator

Estimation of volatilities

All type of fund classification : Market, Absolute returns, Total
return, Life cycle & Structured funds
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CALCURIX in a nutshell!!!
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