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NeuroBayes 

Conditional probability densities  
in particle physics 

What is the probability density  
of the true B momentum  
in this semileptonic B candidate event  
taken with the CDF II detector  

with these n tracks with those momenta and 
rapidities in the hemisphere,   
which are forming this secondary vertex with 
this decay length and probability, this  invariant 
mass and transverse momentum, this lepton 
information, this missing transverse momentum, 
this difference in Phi and Theta between 
momentum sum and vertex topology, etc pp 
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NeuroBayes 

After having looked outside the  
ivory tower, realized: 

These methods are  
not only applicable  
in physics... 

<phi-t>:    Foundation of private company out of University  
               of Karlsruhe, initially sponsored by exist-seed- 
               programme of the federal ministery for Education  
               and Research BMBF  
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NeuroBayes 

Conditional probability densities  
in investment banking 
What is the probability density for a price change 
of equity A in the next 10 days… 

that made this and that price movement in the 
       last days and weeks… 
is so much more expensive than the n-days   
      moving average… 
but is so much less expensive that the absolute   
      maximum… 
has this correlation to the crude oil price… 
and the Dow Jones index… 
and etc. pp. 
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NeuroBayes 

Prediction of the complete probability 
distribution  – event by event unfolding - 

Mode Expectation value 

Standard deviation 
volatility 

Deviations from  
normal distribution, 
e.g. crash probability 
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NeuroBayes 

2000-2002  NeuroBayes®-specialisation 
                  for economy at the University  
                  of Karlsruhe 

Oct. 2002:   GmbH founded,  
                  first industrial projects 

June 2003:   Removal into new office  
                  199 sqm IT-Portal Karlsruhe 

May 2008: Expansion to 700 sqm office  
                Foundation of sub-company 
                Phi-T products&services   

May 2009:  Opening of second office inHamburg          

Exclusive rights for NeuroBayes®  
Staff almost all physicists (mainly from HEP) 
Continuous further development of NeuroBayes® 

History 
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NeuroBayes 

Test 

Test 
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NeuroBayes 

(among others):  
   BGV and VKB car insurances                      AXA and Central health insurances 
   Lupus Alpha Asset Management                 dm drogerie markt (drugstore chain) 
   Otto Versand (mail order business)              Libri (book wholesale)                        
   Thyssen Krupp (steel industry) 

                        customers  (excerpt) 
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NeuroBayes 

Successful 
in competition 
with other 
data-mining- 
methods  

World‘s largest  
students competion: 
Data-Mining-Cup  

2005: Fraud detection 
in internet trading  
2006: price prediction 
in ebay auctions 
2007: coupon redemption prediction 
2008: lottery customer behaviour prediction    
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NeuroBayes 

and in 2009… 
new rules:      only two teams per University 
task:              to predict turnaround of 8 book titles in about     
                     2500 book stores (Libri) 
Winning team: Uni Karlsruhe II (my students, with help of NeuroBayes) 

team represented by 
Michael Prim 
Fabian Keller 
Johannes Munk 
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NeuroBayes 

    Phi-T: Applications of NeuroBayes® in Economy 

> Medicine and Pharma research 
           e.g. effects and undesirable effects of drugs 
           early tumor recognition 
> Banks  
           e.g. credit-scoring (Basel II), finance time series  
           prediction, valuation of derivates, risk minimised 
           trading strategies, client valuation 
> Insurances  
           e.g. risk and cost prediction for individual clients,  
           probability of contract cancellation,  fraud recognition,  
           justice in tariffs  
> Trading chain stores:   
           turnover prognosis for individual articles/stores  
 Necessary prerequisite: 
                  Historic or simulated data must be available! 
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NeuroBayes 

Risk analysis for a car insurance  
BGV 

Results for a the Badischen Gemeinde-Versicherungen: 

since May 2003: radically new tariff for young drivers!  

New variables added to calculation of the premium. 
Correlations taken into account. 

Risk und premium up to a factor of 3 apart from each other! 
Even probability distribution of costs can be predicted 

Premature contract cancellation also well predictable 
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NeuroBayes 

Ramler-plot (extended correlation matrix) 
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NeuroBayes 

Ramler-II-plot (visualize correlation to target) 
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NeuroBayes 

The ‘‘unjustice‘‘ of insurance premiums 

The majority of customers (with low  
risk) are paying too much. 

Less than half of the customers (with 
larger risk) do not pay enough, some  
by far not enough. 
These are currently subsidised by the 
more careful customers. 

An
za

hl
 K

un
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n 

Ratio of the accident risk calculated using NeuroBayes® 
to premium paid (normalised to same total premium sum): 

Risiko/Prämie 
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NeuroBayes 

Prediction of contract cancellation 
for an insurance 

The prediction  
really holds: 

Test on a new 
statistic year 
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NeuroBayes 

Individual risk prognoses 
for car insurances: 

Accident probability 
Cost probability distribution 
Large damage prognosis 
Contract cancellation prob. 

 very successful at 
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NeuroBayes 

Real cancellation rate  
as function of 
cancellation rate 
predicted by 
NeuroBayes® 

Very good performance 
within statistical errors 

Contract cancellations in a large financial 
institute 
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NeuroBayes 

2
0
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NeuroBayes 

Chain stores turnaround predictions: 
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NeuroBayes 

Results: Probability density for each shop and 
each day in the near future (up to ½ year) 
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NeuroBayes 

Near Future Turnaround  
Predictions for Chain  
Stores 

1.  Time series modelling 
2.  Correction and error estimate  
      using NeuroBayes 
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NeuroBayes 
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NeuroBayes 

2
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NeuroBayes 
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NeuroBayes 

Trainings-
Seasons 

Test-Seasons 

Colour codes: NeuroBayes®  
better – same – worse 
than classical methods 

Typical test results (always very successful) 
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NeuroBayes 

Turnover prognosis for mail order 
business   
Test at Germany‘s largest mail order business: 
Predict season‘s turnover of all articles/ colours/ sizes/ catalogues: 
4 seasons for training, test on 2 following seasons  

Surprise for customer (and also us):   
Phi-T- prognoses mostly significantly better than estimates of 
(experienced) disponents. Optimal prognosis: NeuroBayes- 
prognosis which also takes into account the (unbiased) 
disponents‘ estimates as one input. (Subjective measures like 
fashionable, good-looking… not in database.) 

Huge optimisation potential of many processes in the request/ 
supply chain! Individual determination of uncertainty allows 
optimisation by  NewsBoy-model (relation to Black Scholes) 
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NeuroBayes 

Turnover prognosis for mail order business   
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NeuroBayes 

2
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NeuroBayes 

Je nach Sortimentsbereich und Absatzkanal konnten 
signifikante Verbesserungen zwischen 20-60% in der 

Prognosegüte erreicht werden  
Anwendungsbeispiel  OTTO 

Wäsche / Bade 

-27% 

DOB 

-20% 

Wäsche / Bade 

-26% 

DOB 

-57% 

MAD* MAD* 

*Mittlere absolute Prognose-Abweichung in Stück auf Artikel-Promotion-Größen-Ebene;  MAD = 1/n*Σ|x-µ| ; Betrachtung  von beidseitig 
geschätzten APG-Kombinationen; HK-Werte zum Zeitpunkt Saisonstart; Online- und Saisontrends-Werte zum Zeitpunkt HV 

Wäsche / Bade 

-51% 

DOB 
MAD* 

MAD* 

-27% 

MAD* MAD* 

Hauptkatalog Spezialkatalog Online 
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NeuroBayes 

Presse 

Physicists modernise sales management …  
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NeuroBayes 
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NeuroBayes 

Prognosis of individual health costs 

Kunde N. 00000  

Mann, 44 

Tarif XYZ123 seit 
ca. 17 Jahre 

Pilot project for a large private 
health insurance 

Prognosis of costs in following 
year for each person insured 
with confidence intervals 

4 years of training, test on 
following year  

Results:  

Probability density for each 
customer/tarif combination 

Very good test results!  

Has potential for a real and objective cost reduction in health management 
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NeuroBayes 

Prognosis of sports events from historical data 

Results: Probabilities for                        home -  tie - guest 



Ziele f(t|x) Beispiele Prinzip Funktion Konkurrenz Forschung Spiel Idee NeuroBayes A B Hintergrund Anwendung Beispiel Projekt l Projekt ll Historie Ablauf Start Idee Summary A 

Michael Feindt    NeuroBayes® outside the ivory tower of HEP    School of Statistics 2010   Autrance (France) 

NeuroBayes 

Test 

VDI-Nachrichten, 9.3.2007 

Prognosis of financial markets 
NeuroBayes® based risk averse market 
neutral fonds for institutional investors   

Lupus Alpha NeuroBayes® Short Term 
Trading Fonds (up to 2009 20 Mio ¤€,      
now 130 Mio ¤€) 

Test 

Börsenzeitung, 6.2.2008 
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NeuroBayes 

Test 

Test 

35 (2009) 
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NeuroBayes 
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NeuroBayes 

Greece EURO Crisis:  ¤€/US$ exchange rate (1 month)  
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NeuroBayes 

Greece EURO Crisis:  ¤€/US$ exchange rate (15 years)  
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NeuroBayes 

Test 

Test 

 Prognoses in the largest financial crisis ever 

2007                      2008                      2009  

Lupus alpha 
NeuroBayes 
Short Term  
Trading Fund 

DJ EuroStoxx 50 
Equity index 
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NeuroBayes 

Expected 1-Month-Return Comparison (2009) 

La NB® Fonds  
vs. equity index 
(Euro-Stoxx 50) 

Mean:           x 4 
Volatility:      / 4 
Loss  
probability:   /40 
Risks of higher  
moments:   ≈none 
β:                  0  

NB® fund 

market 
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NeuroBayes 

4
1

No correlations to other asset classes 
Expectation (return) like an equity fund 

Risk (volatility) like a bond fund  

Euro Stoxx 50 Index 

Lupus alpha  NeuroBayes® Fonds: 

Long-Short Index HFRX 

41 

REX Index 

 good return,  no correlations...   Small risk,     
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NeuroBayes 

CAPM capital asset pricing model  

Higher risk σ– higher reward µ 

Equity movements are correlated: correlation coefficient β 

Diversification: a broad portfolio of many equities (index)  
has less risk than single equities 

Good fund manager tries to beat the market, but portfolio value 
will go up and down with market 

Markowitz (nobel price): best risk-return when on capital market line 

αphysicists: design strategies to be above line: generate intercept α    
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NeuroBayes 

optimised NB® 2009 
NB® since start 2007 
EuroStoxx 50 since 1986 
   (friendly  choice) 
risk free return (Libor) 
   (friendly  choice) 

Re
tu

rn
 in

 %
 

Re
tu

rn
 in

 %
 

Volatility % Correlation β 

market 

single equities 

CAPM and the capital market line: 
NeuroBayes® generates α !  
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NeuroBayes 

Test 

Test 

Apr. 2010 We give no chance to chance ... 
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NeuroBayes 

Fund for institutional investors (pension funds). 

Alpha trading leads to efficient markets: justice in prices, 
price changes unpredictabe, i.e.you may buy or sell equites at 
any time without getting ripped. 

Competition between many high frequency traders and market makers  
leads to small bid-ask-spread and fees, thus small transaction costs.  

In old days banks made this money, without risk, like a used car dealer. 

Good algorithmic trading machines tend to stabilize the markets: 
They are more rational than human traders: 
 don‘t know greed and don‘t know panic,  
if well debugged, don‘t do fat finger errors.  
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NeuroBayes 

Phi-T and Phi-T p&s as employers:  
Have large impact in industry, economy and business 
with strictly scientific methods and world-leading technologies. 
Bring scientific and economic worlds together. Move something!  

Phi-T one of the coolest places to work. Very successful and   
influential projects. Enthusiastic team of high-level scientists. 

We always look for highly intelligent young people  
•  with excellent scientific education,  
•  excellent analytic mind,  
•  excellent mathematical and programming skills, 
•  the right amount of pragmatism, 
•  the will to take responsability,  
•  the ability to work in a team. 
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NeuroBayes 

Employees at Phi-T and Phi-T p&s…  

Recently introduced tabletop soccer 
for recreation. 
Lots of fun, getting better with  
experience. 

Players started to take notes about 
teams and scores and fill them into 
a database. To be able to train a  
NeuroBayes program to predict the outcomes of future games….  



Ziele f(t|x) Beispiele Prinzip Funktion Konkurrenz Forschung Spiel Idee NeuroBayes A B Hintergrund Anwendung Beispiel Projekt l Projekt ll Historie Ablauf Start Idee Summary A 

Michael Feindt    NeuroBayes® outside the ivory tower of HEP    School of Statistics 2010   Autrance (France) 

NeuroBayes 

The <phi-t> mouse game: 
or:  
      even your ``free will´´ is predictable 

//www.phi-t.de/mousegame 


