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First of all: the “Eidgenössische Technische 
Hochschule Zürich”

The Building

And logo







Bank for International Settlements  
and the 

Basel Committee on Banking Supervision
(Basel, Switzerland)



The Basics of Basel II(I) (as well as Solvency II/SST)  and Beyond 

Capital Ratio (Solvency) = Capital/RWA

Both the numerator (Capital) as well as the denominator 
(RWA), Risk Weighted Assets,  allow for “interpretation”. 
At the level of capital “creative accounting” and tax 
constructions (may) enter. At the level of the RWA, 
financial engineering may be/has been (mis-)used to 
come up with lower solvency numbers!
regulatory arbitrage, model risk/uncertainty, 

excessive complexity …  



An Interludium on complexity:



An influential regulatory paper:



A. G. Haldane & V. Madouros (BoE): The dog and the frisbee 
(Jackson Hole Speech, 31/8/2012)

So what is the secret of the dog’s success? The 
answer, as in many other areas of complex 
decision-making, is simple. Or rather, it is to keep 
it simple. For studies have shown that the frisbee-
catching dog follows the simplest of rules of 
thumb: run at a speed so that the angle of gaze 
to the frisbee remains roughly constant. Humans 
follow an identical rule of thumb. 



Catching a crisis, like catching a frisbee, is 
difficult. Doing so requires the regulator to weigh 
a  complex  array  of  financial  and psychological  
factors, among  them  innovation  and  risk  
appetite. Were an  economist  to  write  down  
crisis-catching as  an  optimal  control  problem, 
they would probably have to ask a physicist for 
help. (Quote HM)



Some further quotes from this paper:

•… why  the  type  of  complex  regulation developed over 
recent  decades  might  not  just  be  costly  and  
cumbersome  but  sub-optimal  for  crisis  control. Less 
is more!
•Complex  environments  often  instead  call  for  simple 

decision rules. That is because these rules are more 
robust to ignorance.
• (Conclusion) Because complexity generates uncertainty, 

not risk, it requires a regulatory response grounded in 
simplicity, not complexity. A point of view echoed by 
regulators worldwide in an after-financial-crisis aera. 
(Quotes HM)



Simplify and streamline the control framework: 
five rules!

•de-layering the Basel structure; 

•placing leverage on a stronger regulatory 
footing; 

•strengthening supervisory discretion and market 
discipline; 

•regulating complexity explicitly; 

•and structurally re-configuring the financial 
system. (Quotes HM)



And finally:

The Tower of Basel (sic) is at risk of over-fitting –
and over-balancing. It may be time to rethink its 
architecture. A useful starting point might be to 
take a more skeptical view of the role and 
robustness of internal risk models in the 
regulatory framework. These are the main source 
of opacity and complexity. (Quote HM)



Akin to the following research topics (PE):

•Robustness properties of regulatory risk measures

•Robust risk allocation

•Robust Finance

• .... see www.math.ethz.ch/~embrechts

•But always «robustness» is defined in function of 
some distance measure (i.e. topology)

•Relevant terminology: Model Uncertainty/Risk



Current discussions on regulation: 

• We need to redefine the regulatory landscape for banking and 
insurance as well as the business model for banking

• Overall there is a clear move away from excessive complexity, and this 
both at the level of regulatory documents/procedures and products, as 
well as at the level of company structures  

• The pendulum swings from the use of internal models increasingly 
back towards less complex standard models (e.g. Operational Risk, see 
my talk this morning); this is a development to be looked at in a 
constructively critical way! 



Some comments on  Principle Based 
Regulation versus a Rules Based one



Market Consistent Valuation (MCV)

•MCV  risk sensitivity

•A statutory approach  stability

• (René Schnieper, formerly FINMA) “… scenarios … !!!”

• (P.E.) “Which scenarios?”  

•An ideal regulatory regime would combine internal as 
well as standard models, and look carefully at significant 
differences: EXPLAIN THESE!



On scenario testing:

•R. Cont and E. Schaanning  : Systemic stress 
testing:  fire sales,  endogenous risk and 
price-mediated contagion (Talk at ESRB, 
Frankfurt, January 27th 2017)

• + November 2016 paper: Imperial College 
and Norges Bank

(*) As from October 2017, RiskLab

(*)



The Allianz 
Risk Barometer 2016:

“The fifth annual Allianz Risk Barometer 
identifies the top corporate perils for 2016 and 
beyond, based on the responses of more than 
800 risk experts from 40+ countries around
the globe. … 
(1) Business interruption (incl. supply chain 
disruption), (2) market developments (volatility, 
intensified competition and market stagnation) 
and (3) cyber incidents are the top three global 
business risks. Business interruption (BI) is 
top for the fourth year in succession. “

And hence a demand for (re)insurance cover!

An example of (1) and (4), 
the 2011 Thai flood …-->



(*) 2011 Thailand flooding
- due to rainfall
- EL 30 bi USD (4th)
- EIL 12 bi USD (record)
- Chao Phraya River basin
- 20 mio people (30%)
- Manufacturing  industry
- Topography 

Historical records (1985-2012):
- Flood magnitude (7.9): 5th 
- Flood duration (158 days): 1st
- 10-20 years return period
- If What If ...



Future challenges: the world we (will) live in: 

Let me concentrate on two:

• Economic Terra Incognito: over a long period of time low (even negative) 
interest rates (Japan!), Euro zone (Brexit!), … , others to follow 

• Block-chain technology with as protagonists cryptocurrencies, HFT/AlgoT, 
FinTech and this all in the wake of an unparalleled IT-explosion

However some worries I do have concerning (not discussed here): 

• P2P banking/loans 

• Shadow banking, shadow insurance

• I.e. Secondary (shadow) Markets



https://www.pinebridge.com/images/insights/thought-
papers/charts/insurance-historical-10-year-government-bond-
yields.gif



https://www.pinebridge.com/images/insights/thought-
papers/charts/insurance-asset-allocation-of-life-insurers.gif

Asset Allocation of Life Insurers



ALM challenges under (r < 0) - constraints

• Always: solvency , political, market, policyholder constraints

• Classical ALM does not work (there (r > 0) as a pre-condition)

• Relevant models from finance? (More research needed!)

• Need for intellectual and regulatory flexibility

• Important to compare and contrast internationally 
(«laboratory»)

• Industry and regulation are in need of strong risk 
management functions; the current move «away from 
internal models» may destroy potential RM skills just when 
we need them more than ever 



Blockchain Technology/FinTech/RegTech/...
”In May 2017, The People’s Bank of China (PBOC), announced the 
creation of a FinTech committee under the PBOC’s Technology 
Department to research the impact of the sector on financial 
markets and China’s monetary policy. In addition, the committee 
will also act as a coordinating body for the PBOC, as well as 
research and promote the implementation of regulatory 
technology (RegTech).” (Kapron Asia)

FINMA-Switzerland: Introduction of FinTech-Sandbox possibility
Video- and online client verification (Mark Branson,
17/3/2016), also Minister of Finance Maurer, 20/10/2016.

RegTech: “The use of (mainly IT) technology in the context of
regulatory monitoring, reporting and compliance.”



An interesting reference:
• Douglas W. Arner, Jànos Barberis, Ross P. Buckley (October 2016): 

FinTech, RegTech and the Reconceptualization of Financial 
Regulation. Northwestern Journal of International Law and Business, 
Forthcoming.

• Quote 1: “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 2: “… provides an important opportunity for collaboration
between regulators and academia … “ 

• Quote 3: “RegTech: a transformative tool to revolutionize fin. reg.” 

• Quote 4: “Greatest potential: macroprudential policy”

• Quote 5: “FinTech & RegTech share a focus on data-centricity.”



The key cryptographic technology is:



• No doubt considerable upside potential but with non-neglidgeable 
downside risk 

• Beware of over-enthusiasm!

• The market went well beyond Bitcoin, e.g. Ethereum, Lykke, ... 

• Number of cryptocurrencies as of July 2016: more than 700! (CRIX)

• Emerging cryptocurrency derivatives markets, e.g. BitMEX, OKCoin, 
Bitfinex, ...  Regulation?

• Beware of potential for cyber-risk and fraud: e.g. Bitcoinica (2012, 28Mi.$), 
Mt Gox (28/2/14, 350), 2016: Cryptsy (10), DAO (50), Bitfinex (65), ...

• Theory in early stages: e.g. 50%, 33%, 25% Theorems

• Who and where are currently the main market players?

• Who are the possible winners and Losers of this  Disruptive Technology 
(Bower-Christensen) also referred as Digital Disruption (Fujitsu, in 
TheActuary, March 1, 2017)? What about actuaries?



CRIX: CRypto IndeX (W. Härdle et al., H-U Berlin)



A bitcoin bubble?

Quote on August 31, 2017, 09:12:00
4’613.02554 USD

One year low/high: 
570.75200/4’629.22935

Check https://www.lykke.com/



The future: “In (computer) code we trust”?



Towards regulation: two interesting papers:

[1] Andrei A. Kirilenko and Andrew W. Lo (2013): Moore’s Law versus 

Murphy’s Law: Algorithmic Trading and Its Discontents, Journal of 

Economic Perspectives, 27(2), 51–72.

[2] Thomas Philippon (2016): The FinTech Opportunity, NBER Working 

Paper No 22476, August 2016. 



From [1]: Financial Regulation 2.0, four basic 
design principles

(1) Systems-Engineered

(2) Safeguards-Heavy

(3) Transparency-Rich

(4) Patform-Neutral



From [2]: Some quotes

• «Financial Services remain expensive and financial innovations have 
not delivered significant benefits to consumers»

• «Lack of entry and competition has been an endemic problem in 
finance in recent decades» 

• «The puzzle is not that FinTech is happening now. The puzzle is why 
it did not happen earlier» (Recall Volcker’s 2009 ATM comment)

• «The unit cost of financial intermediation in the US (and indeed 
mostly elsewhere) has remained around 2% for the past 130 years!»

• «A challenge for regulators is to be forward looking when dealing with 
FinTech. Effective regulation requires them to identify some basic 
features they would like FinTech to have in 30 years, and mandate 
them now!» 



And a message for actuaries:



- Actuary of the first kind: the life actuary (since 17th Century)

- Actuary of the second kind: the non-life actuary (in 20th Century)

- Actuary of the third kind (Hans Buehlmann, ASTIN Bulletin, 1989) 

for actuaries with skills on the investment side of the balance sheet

- Actuary of the fourth kind: the ERM actuary (S.P. D’Arcy, Presidential 

address, November 14, 2005)  Paul Embrechts presentation

- Actuary of the fifth kind:  F. Chan & F. Devlin, “B.A.U. for actuaries: 

Big data, Analytics & Unstructured data”, 

Singapore Actuarial Society Big Data Working Party, 3 March, 2016 



• THE Actuary typically has (needs) skills combining aspects from 1-5.

• Because of kind 5 we definitely have to rethink the actuarial 
education and research agenda: Data Science and its various 
intersections with IT Technology and Social Networks are having a 
considerable impact on society at large and hence as a consequence 
on insurance products needed in this changing landscape.

• In many ways, going from 1 to 5, we are coming back home: the word 
actuary comes from the Latin actuarius (+/- 1550s) meaning copyist, 
account-keeper … hence surely someone strongly linked and helpful 
in reaching business decisions based on data.  

• Modern society will no doubt need tomorrow’s actuary (whether 
life or non-life) to go back to this early cradle of our profession, that 
is as a data driven and model guided financial decision maker in a 
world governed by uncertainty.



Thank You!


